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LETTER  OF  TRANSMITTAL. 


DEPABiraEMT  or  OOMMFKf  i:  WD  l,ABOH, 

BvKKAV  or  xti£  Census, 


Sir: 


I  have  tbe  hoour  to  tran»uiit  herewith  a  report  on  uxinw  and  quari-io:^  and  petroleiuu  and  imturul-guj>  wells 
for  the  year  eadin?  Deceanbar  81, 1909.  Thb  raport  oonteliMt     Btetbtks  of  tite  Twelfth  Census  ef  tibe  minbg 

iiuhi^tvif"^  of  the  I'niff'fl  Statt"<.  At  i)ri<M"  ri'iistiscs  tlir  miiiiivir  iii^^iistrir''-;  liiu  o  l>een  eniimcratofl  at  the  mime 
tinio  as  tile  population,  inaiiutacture^,  and  agriculuirt',  but  the  date  of  the  eaunieratioiv  was  changed  by  the  act 
of  Con<ri^i<  of  March  A,  1902,  wUeh  provides  that  the  statistice  relating'  to  iniiie8«  mining,  quarries,  and  mlDerala, 
Ik'  (■■:)Ilci'trr|  (loconninlly  nftor  thr  romplotuin  utnl  return  of  the  t'tnitnfratinn  mid  of  tho  work  upoo  the 
hchetlulfi-.  i»'Jaliiij;  to  the  product?,  ul  agt  iiuih.urc  and  Ui  aianufaoturiug  and  ni(H:huiu<-ul  «!«tal)hshmeiits. 

Tbe  mining'  ceni^us  was  conducted  in  collaboration  with  the  I'^ntted  States  (Geological  Sitrvejf,  tlie  statLsticH 
l)eiiig  »'olli'(  t<'il  ill  comnH'iion  with  the  data  required  for  th<'  iiniinnl  ri'port  of  (1j<-  ininr'nd  rcijources  of  lhi>  I'nitcd 
Statcii.  The  objects  of  liiis  collaboration  were  to  avoid  duplication  of  the  licldwurk  and  the  necessity  of  calling 
on  the  mine  opeiatoiB  for  duplicate  reports;  also  to  obtain  hamioniou:^  results  for  tlie  two  ofhcoH.  The  totals 
for  the  two  olBcos  agitu',  with  the  nxfcption  of  u  f«<w  niini'nil-.  for  which  the  (Je<>li)^i<-ul  Survey  iii<-Iiidt?M  manu- 
facturing pi-ocesscs.  carried  on  entirely  distinct  from  the  inining  oi>eratioti3,  and  in  some  instance;?  where  that 
office  calls  for  the  product  marketed  or  sold  instead  of  that  produced  during  the  year. 

Mining  Industrie.^  are  frequently  i  airied  on  by  establishments  engaged  in  both  mining  and  manufacturing, 
and  for  -stali.sticAl  purjxjseii  it  is  oflcii  mi(wssible  to  iseparate  the  o|x'ration.s.  The  report  on  nmnufactures  for  the 
Twelfth  Census  includes  the  statistics  for  all  products  that  eauld  \k  considered  as  tbe  results  of  manufacturing 
processes,  and  such  products  have,  as  far  as  pfjssnilr.  \)een  excluded  from  this  ivport.  It  would  add  to  the  vakie 
of  these  statistical  if  the  mining  and  inanufacturiug  industries  wei-e  covered  by  the  »ame  enumeration  and  the  total 
presented  as  the  manufactui  inir  and  mecluMBicai  industries  of  the  country.  Under  the  existing  lav  it  is  impoei- 
siblc  to  compile  such  a  total  for  the  same  year  for  all  branches  of  industry. 

This  report  has  been  prepared  in  the  division  of  manufactui*es.  under  the  supervision  of  Mr.  Williaui  M. 
Steoart.  cluef  statistician  for  manufactures,  assisted  by  Mr.  Joseph  D.  Lewis,  chief  of  division.  Idealre  nKo  lo 
acknowledge  the  services  of  the  efficient  fin  e  nf  il)(>  Geological  Survey  that  worked  under  the  sup^n  of 
Dr.  David  T.  Day.  chief  of  the  division  of  mining  and  mineral  resources,  and  of  Mr.  WilUaui  A.  Countryman,  of 
this  Bureau,  who  assisted  in  the  pn^uation  of  the  textual  diseusnon. 


Very  i-espectf  uUy, 


Direeter. 


Hon.  Vieroii  II.  Mkix-alk. 

Secretary  of  Commerce  and  Labor. 
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PLAN  A^D  bCOPE  OF  INtiUlKY. 


rBOvinox»  of  iaw. 

The  First  Census  of  tbe  United  StatM,  taken  in  1790 

by  tin-  !'nit?Ml  States  uiarsbalt-  uiid  tlicir  ii--ivtini(~.  <  oti 
taiut'd  nu  .stutisitiui  relative  to  mauufacturiug  or  tinning  . 
indnstrieit,  being  «oiiflned  to  an  enuBienU^n  of  tli«  I 
inlialjitants  or  population  of  t!t'^  fouiitrv.    Tlic  Sru  fnl 
Cett«ii<(,  taken  in  l^iOQ,  wo/s  pmi-licuUy  tins  tsuiiio  in  ^eo|j<.>. 
The  fivsfc  attempt  to  collect  any  industrial  statisticit  wa^  | 
nvuh'  m  i  >  uik  i  tioii  witli  the  Third  C«>n!!n>i,  under  thi' 
provi^ious  oi  u  hpevial  uiiieudatory  act,  pamnl  May  1,  . 
UlOf  whieh  reqtiired  tbe  ^*initr«ba)s'  eecretariee  and  { 
th»'iraSBirt»nts    *    "    *    to  take    *    »    •    «n  ac  count 
of    »    •    •    niunufactiirin^''  e-'tahli.^liinenls  and  luauu- 
factiiro-."   From  the  digest  of  ti)e!*e  sitjiti.sticB,  prepared  I 
by  T<  ii'  li  ('I'M  undi  ;■  llir  direction  of  the  .Seci'efarv  of 
the  Trt  a-iu;, .  il  appear.N  that  tlie  fschcdulo  seeurs  d  iii-  I 
fornuitioii  eoncei'ning   the  cutting  and  drcssinj;;   of  I 
iiiiuMi  .  slat(\  and  other  stones,  the  quarrvinjj  of  .slate,  I 
tin  iiiiiiinir  of  salt|)eter,  and  the  production  of  i^ed  and 
yeUov,  m  Ix  I  ,  hut  that  no  reference  was  made  to  min- 
erals from  whieh  metallic  subetanoee  are  derived  save 
in  the  fliiwiiliaitioM  "lead  and  manafiaetiir(>s  of  lead." 
There  wa8  inoluded  uinlrt  this  classilication  the  suh- 
sfant  e  known  as  black  lead  (graphite).    Although  this 
law  providing  for  the  ceasiis  of  182<)  contained  a  pro- 
vision similar  to  that  of  the  law  of  IHU)  ooncerniiig 
iudutjtrial  statistics,  there  k  do  eTidenoe  tliat  statisticu 
of  rttinen  and  quarries  were  taken.   The  sectim  oon- 
eeriiing  industrial  stutitities  wa^^  oioitted  from  the  law 
providing  for  the  t-ensus  of  l!J30. 

No  further  attempt  appears  to  have  been  made  to 
collect  .statistics  for  niine.s  and  quarries  luitil  the  census 
of  which  was  taicen  in  conforautj  with  tbe  act  of 
March  8, 1839.  This  was  the  first  census  law  to  con- 
tain a  s]x»iifir  |irovi-;ion  for  the  collection  of  statistics 
of  ininei».  Section  13  of  the  law  provided  that  ''^the 
•foresaid  marabak  and  their  amiatanta  •  •  •  ako 
aballcolleet  and  return  in  statlfltical  tables  under  proper 
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heads,  according  to  snch  f omw  as  shall  be  fnmisbed, 

all  .sucli  iiifnfiiiiitirii]  r.'latniu'  d'  liirins,  :i'_'ri<'iillini'. 
commerce,  iuanufucture:s,  and  .schools  a-s  will  exhibit  a 
full  view  of  the  parstdts,  industry,  education,  and 
1.  ;-i III IV.  -  of  the  country    *  * 

The  Seventh,  Eighth,  and  >iinth  censuses  were  taken 
under  the  aet  of  Mxy  2S,  1860.  which  authorized  not 
"illy  the  eiuunemtion  of  all  inhabitjuit^s,  but  also  the 
coliectlun  of  ''all  the  other  ^tAtistical  iuforiuation 
*  *  *  apedfied  in  the  inatruotions  which  shall  be 
Sjiven  by  the  Se«-n'tai'y  of  the  Interior  mid  in  iho  tnhles 
annexed."  Under  this  provieiion  statistics  of  mines 
continued  to  be  token,  but  only  in  a  scatteringr  way  and 
in  conncrf  ifin  with  other  statistics  until  the  census  of 
IS?*',  when  they  were  {jiven  sepanitely  and  with  com- 
parativo  fulluc:«ii. 

Section  18  of  the  ui  f  of  March  :5,  IST'.t,  providing  for 
(he  census  of  1880,  njiilains  the  following  provision: 
•'And  said  Superintendent  may  employ  exports  and 
l;tt  lit-  t<  i  in  vi'^tigate  in  their  economic  relations 
llii'  luuimlacturing,  railroad,  Ushing.  mining,  and  other 
industries  of  the  country  *  *  *.''  The  form  of 
the  inquiries  concerning  mining  and  other  productive 
industries  was  left  to  the  discretion  of  the  Superintend- 
ent of  the  t'ensus  and  the  8<'cretary  of  the  Interior. 

The  only  direct  referent*  to  a  mining  census  that  is 
made  in  the  act  of  March  1,  188}>.  which  provided  for 
the  Eleventh  ('ensus  is  contained  in  section  17.  This 
bection  provided  that  tbe  only  volumes  to  be  published 
in  connection  with  that  censn.*  wem  those  relating  to 
population  and  social  statistics,  manufactures,  mining, 
agriculture,  mortality  and  vital  statistics,  valuation 
and  )rablic  indebtedness,  recorded  indebtedness,  and 
statistics  relating  to  railroad  corponitiniis  and  incorpo- 
rated expretss,  telegraph,  and  insurance  companies. 
But  among:  tbe  reports  which  the  Superintendent  was 
■'ri-i|iiirvil  to  olitiiiii."  if  illi'ected  to  do  so  by  llir  Sn  re- 
tary  of  the  Interior,  were  those  "frojn  ail  corporations 
or  eataUishmtrnta  reporting  prodocta  other  than  agri^ 
cultural  products.^ 
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The  act  of  March  8,  im^  providing  for  the  Twelfth 
Oemns,  mw  the  fitst  eensta  law  to  describe  the  «cope 

of  the  mining  census  and  to  make  a  definite  line  of 
demarcation  between  the  statistics  of  mines  and  those 
of  raanufactares.  Section  8  prorides  **that  after  the 

completion  and  return  of  the  enumemtion  :irul  of  the 
work  upon  the  achedales  rolutin^r  to  the  products  of 
agriculture  and  to  numateetnrin^r  *  *  *  the  Di- 
rector of  the  Census  i>  licK'hx  uuthorized  to  collect 
statiatics  reladog  to  *  *  *  mines,  mining,  and 
mineralii,  and  the  prodaction  and  value  thereof,  in- 
cluding gold  in  divisions  of  pliicer  iind  vein,  and  silver 
mines,  and  the  nmnber  of  men  employed,  the  aver- 
age daily  wage,  average  working  time,  and  aggregate 
earnings  in  the  various  branches  and  afores4iid  divi- 
sione  of  the  mining  industry  *  *  *  .**  iiefore  the 
reports  on  population,  agrieultare,  and  manufnctures 
wer*'  <■< ■mpli  ti'i  the  act  of  Mar«'h  «>,  li<0:2,  jimvid- 
iug  for  the  c^tablishtaeDt  of  a  permanent  (Jeiuu^i  OUicc, 
became  a  law,  and  it  was  therefore  in  conformity 
with  this  law  rather  than  that  of  March  X..  isit'.i.  that 
the  oeuaus  of  niioes  and  quarries  of  IW2  was  taken. 
Ko  material  change  was  made,  however,  in  the  pro- 
visions of  Boction  8,  cited  al)ove. 

At  all  censuses  prior  to  the  Twelfth  the  i>tiitititic«  of 
mines  and  qnarries,  whenever  taken,  were  collected  in 
coiiinT  tiini  witli  till- -^tari-tir-df  population,  agriculture, 
and  manufactures,  and  wci-c  published  as  a  part  of  the 
regular  eenmia  Teports.  Tbie  proctiee  is  correct  from 
both  a  theoretical  sind  ;i  practical  point  f>f  viow^.  The 
separation  for  the  census  of  IWJ  was  made  appan^ntly 
heoauae  the  work  incident  to  the  mining  cenene  might 

iiave  (I'lidrd  to  df'liiy  till'  (•oiMiilftion  of  the  i-i'imrt-;  on 
the  otlier  more  important  subject:!.  It  in  a  di.'^tiuct  ad- 
vantaige,  however,  to  have  the  reports  on  agriculture, 
mamifiietnrr-s,  and  miniriLT  fovrr  the  saiiio.  or  jiracticnlly 
the  same,  period,  as  it  thus  made  po.s^ible  to  prcs^cnt 
etatistiee  of  all  hfanehea  of  prodnetive  indnstrjr  for  the 
same  j'car.  Under  the  present  \»w  and  practi«te  (lie 
year  covered  by  the  mining  census  dooa  not  expire  until 
more  than  two  aod  one-half  years  after  the  cl<»se  of  timt 

covered  bv  the  other  industrial  stiiti-itit-^  otir  fn  iiiM-  tlic 
calendar  year,  and  the  other  the  year  tiRliiig  .hine  1 — 
therefore  the  reports  for  the  mining  census  can.  not  be 
published  until  alx>ut  four  years  after  the  cen^us  year 
covered  by  the  statistics  of  manufactures  and  agricul- 
tnre.  ITie period  covered  by  theprpjseiit  mining  census 
is  the  year  eiirruiLr  Di»i-et?i)K>r  rtl .  l!«)iJ,  and  the  condi- 
tions prevailing  during  that  yvav  in  some  branches  of 
mining  differed  materially  from  those  that  prevailed 
during  the  census  year  ending  .lune  I.  1SN)0.  This  dif- 
ference is  especially  noticeable  in  the  imthrucite  coal 
industry,  where  the  ndning  operations  werapnu-tieally 
«i?«p«nded  for  six  months,  although  they  were  in  fidl 
opemtiou  during  the  entire  year  covered  by  the  censuM 
cf  1800.  Still,  in  order  to  diow  totals  for  the  meehaO' 


.  icul,  manufacturing,  and  mining  industries,  the  statis- 
tics for  these  two  dissimilar  yent^  mmt  he  combined, 
though  the  totals  are  a  coii^tMinu^dn  of  stsuistic-  that 
represent  a  prosperous  conditiou  fur  tuauufacturei*  and 

'  a  depressed  condition  in  one  important  branch  of  min- 
ing.   The  combination,  therefore,  is  not  indicati\e  of 

I  the  results  of  a  yearns  work  under  either  condition. 

I  The  office  wa.<i  cognizant  of  these  objectionfl  to  a  mining 
census  coveiing  (lie  vciir  1!*02  iind  the  advisability  of 

,  tiuch  a  census  wils  inirefuily  canvassed.  After  umch 
oonsideration  Mr.  S.  N.  D.  North,  who  then  held  the 
jM)sition  of  chief  statisiir  i;in  ini  manufactures,  ^eni  the 

I  following  letter  of  recummcudation  to  the  Dii-ector  of 

I  the  Census: 

Ocmua  11,  IQte. 

Ilidi.  Wii.i.i  vM  !;.  MntiiiAM. 

I>h',rh,i-  lit  III-  <  V«X(iji. 
l)|iAK  Siu:  In  :iri  iiri):iii<  «'  wilh  your  vcrUil  itistnictioii"  I  liavti 
luusiilti'ti  vvit}i  a  iiiiiulH  r  <A  |«n([i1c,  iiicliidint;  Colimcl  Wrifflil, 
Comnn**k>ner  uf  ljil>c«r,  iiii'l  Mr.  Wttlmtt,  1  (irtH  tor  of  tlip  OtHilotf. 
leal  Survey,  in  regard  Ut\\w  adviaability  <>f  luiikini:  a  <x-nsii-'  of  tlie 
'  mining  imdiMtry  as  ol  the  yext  1M2,  in  view  of  the  fact  tlist  tha 
ooni  «b4ke  in  the  sntltmdto  Tegioiw  ban  pi^uood  comdltionB  so 
jil>iii>riiial  ill  that  branch  of  the  mining  in<la»try  that  a  cenmu  taken 
lis  of  tlic  yi'iir  in  whirli  tlie  s-trike  dcr'nnnixl  woald  re«n1t  in  data 
ini.-^' jili'  L'  liiid  unsalisfarlory. 

It  is  till-  jiidyiiifiit  <ti  all  tlie  (jcntlenifn  willi  whom  I  liavu 
1  <'<insulleil  that  tliL-  fm'l  of  tlic  untliraritv  (•■ml  ."trike  thn^  not  COM- 
Htitule  a  M'vA  and  siithcifnt  ivjixm  for  iNiist|>oninir  the  (  ♦•iiku*  niin- 
inj;  iminiry,  and  in  ttii.-<  jnilgnicnt  I  concur.    It  is  thv  o|.|nii:>n  «j| 
I  Mr.  Waloalt  tliat  the  statistics  of  sutbntdite  coal  mining  cau  \» 
I  talKn  axif  Gab  ytar  11)01  so  faraaqoaatitles  and  values  are  con- 
<'«me<l.   It  is  sqgsestad  by  Commiaeloaer  Wright  that  statititics  oI 
the  anihraeite  cnal  mining  Indnatry,  talcm  tm  of  the  yesr  1901,  m 
far  a.'  ((iiMntitie-^  anil  values  are  con  ^  i  avil,  ;ind  as  of  the  year  I  Wi, 
9i<  far  a-s  relates  to  ollx-r  items,   vill  ;irovc  of  jjreal  valne  in  ths 

iiiiiiiediate  futitn- in     i  ii  n  ■.'.  iili  i Ik- i|i!^'ii^'')oM  of  llic  eonlro* 

VPrsy  wliiili  hius  ari-rn  ii«etwt'fii  the  i-iull  o|>frators  and  Itieciiol 
miners  of  the  anthracite  rcjtion,  and  that  Con^jnuH  an<l  tlx-  people 
of  the  United  States  ought  to  have  tlie.  beuellt  ot  such  statistics  in 
view  of  important  eouoiMiiic  qnesthMUH  arisiiiig  from  tlte  strilce  in 
i  qneaUcD.  Ooicoel  WriglitalgoauggalatbatoeitainquartioiMliaV' 
I  inff  a  direct  bMiriiqr  upon  the  existjnir  ritnatiam  in  the  antlmoita 
oiiil  n-v'ioa  niay  with  propriety  he  ad(h><I  to  tlie  apecisl  sdhedulo 
ado|>tol  for  Iliat  lininrli  of  th4'  minim'  iniluRtry. 

I  therelore  m-oniinend  th:t:  iL.  iliiii^ion  of  mannfaetnre-  shall 
i-ontinm-  an<l  [(crfi-et  il>  plarix  for  taking  »  uiiiiing  mieus  us  ul  the 
jire.'<ent  calendar  year,  with  it  vlOW  40  the  eomnUiBCeilMnt  Of  field- 

worii  early  in  thv  year  l!«>:t. 

Bach  a  oounuB  was  undontitedlycooleinplaled  ty  OeiigrBw  I»th9 
paaaage  of  the  act  providing  f  ora  pennaneat  Oenaaa  Oflieet  approved 
'  Maieh  6;  IMS.  It  is  troe  tlmt  the  portion  of  section  7  of  the  act 
in  (laestion  tirhich  nndertalce!)  to  fix  fhadate  for  the  uiinlng  oeasas 
is  difticiilt  of  intelligent  biterpretation  in  Che  form  fn  vhhdi  ft  tn-as 
etiaeleHl.  lint  an  evamiiiatiim  of  the  debate  in  th«>  Tloiis.-  of  Repri?- 
«-iitatives  at  the  time  «  lien  the  wonl,-' "  until  .Inly  lir>t,  tiiiieliH'ii 
hundred  iiml  four,  "  «eiv  insert»Hl  in  the  hill  in  tlie  I'orrii  <il  an 
aniendiiieiit  offered  hy  Mr.  \Villiani>,  of  Mi^-iii-sippi,  re\eals  tin- 
fart  that  Itie  purpise  of  the»H-  MonN  vrns  to  re-'triet  IheCensiin 
ttlhee  ti<  a  sins/Ie  reiiort  n|sin  the  mininif  indnstry  and  to  exchidc 
ainiiial  reimrt.--,  and  tliat  it  was  intended  that  i  -hi  iil<l  he  taken 
and  i*u1ilislie<l  |>ri<ir  to  the  date  named.  Ill  order  to  coin]>ly  litei  - 
ally  with  the  intent  of  Cotittn-s-',  as  revealed  in  the  deliate"  of  Ih^ 
I  Bouse  hi  voiuiec'tion  wiiii  tUiii  iunenUiut-m,  it  will  be  neteiisary  to 
i  take  the  mining  miMUs  as  el  the  ealandar  year  1(102. 
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With  i*ft'roiHit^  t<i  tlu-  pluii"  for  tin-  tnitiijii.' i'L'IIj'iii',  1  rf^jifctfully 
reoomuicud  Uiat  the  inquiry  b«  di  vidutl  into  three  iMtru,  tm  XoUoim: 
Vaii  1,  ProciooBBietiilB;  Fart  S,  Stone  quarry  ing  of  all  deaoiiptiaiu; 
Fitrt  8^  All  otfaer  mincniby  metallk  lud  noqnwtalUc. 

I  alM>  tMomtn«ut  fhatth^detailn  of  tbe  work  for  «ach  part  (dudl 

1)«  tinJcr  tlif  iiiiiMfilinti-  <lirv<  tiiin  iitnl  williiii  tin-  cuiiiiOft*^  l  otilrol 
i>f  thv  <:lii<  I  ?;t;Ui^ti^intl  (<>r  iiuinufiicliiri  M  ami  111!"  uw^i^Umlr'. 

1  ri.'fi)tiimi.inl  (li<' np]«)iiiliiift))  "I  Mr.  I.  A,  Ilounvii  li,  nl  Wu^h- 
iiiiiton,  I),  v..  H!J  otijMiUilii;  cxptTl  f|«vi»l  afji-iit  for  llic  paTii>ii^ 
iiiftul!!,  ut  i»  ciuiiiK  iisiitiiiM  <jf  **)  [)iT  (lii'iu  wln'ii  iK'tiially  t'lnployriJ. 
Mr.  Ilolir^x  icli  wan  iormerly  oniru  rlcil  with  the  Trt  jiMiry  liun-siii 
of  tlio  Mint  ami  i;'  highly reoouiin('iiili>(!  I>y  l)irts'1>>r<i<>(ir>:i'  I'..  \Ui]t- 
ertSL  1  make  tbifl  recomiiModRtion  with  the  underataading  Uiat 
Mr.  HourwiehwtobavaacceBito  all  tlie  noorda  and  data  of  tbe 
Mint  In  oooncetlon  with  thb  wodc,  and  tlMiibaGaiiaaB  OQea  iatn 
have  tbe>  htmeflt  of  tbe  cooperation  of  (hat  boreau  of  the  Govetm- 
iiii'ut  !iH  the  i\-Milt  <if  Mr.  Hiuir>vi<  li'H  apiKjinlni  i  t 

For  the  swviiid  tram  li  of  thr  iii(|uiry  I  iwi>miiK-ii<i  tlic  iiiiiK'iin- 
laoiit  of  Mr.  (  M><iri:>'  1'.  Mt-nill  iimsiiltin;:  «>x|ii'rt  .~pf'('i;»l  ni:i'iil. 
Mr.  Morrill  in  i>ii(>  nf  the  luwl  ciiratoi-H  i>(  t\w  National  Miifi'iim, 
nod  th'm  n'<:(miuu'ii<l:itioii  la  math'  witli  tlu-  Tiii<l<>r^tJui<liiiv'  lluit  lie 
will  servo  the  Cefl^:ll^  *  Xticc  without  compenrntioiD,  and  that  Hw 

office  ia  to  bave  the  ixuciit  of  all  tho  reootda  and  data  of  the  Na- 
tiooal  Mowmn  so  far  aa  tiiey  relate  to  the  ahma  quarrying  induatrie« 
oftbelTnitodSlatefi. 

for  Ihv  lliinl  I'r.irir  Ii  of  the  iiiitiitig  imniiry  I  n'<-oiiiiin  ii<l  lliat  it 
00n8ulthi){i'X|H-rt  >pi'i'i;il  up'iit  In-  upixiiiitini  vvtio^lial)  he  nintiialty 
agreed  iii>nn  by  tlii>  Dirwtiir  of  thf  C'cn^iip  ami  thr  1  (iri'ctor  of  tin- 
Fniteil  Htat»>f  Gcolivifal  Survey,  and  willi  th<'  iiiiil<-r>1aiiiliii>;  tliat 
tlio  Consii!!  Ofllct-  U  U>  have  th"-  tit^^  atui  iK-iu'tit  of  tlu'  rcconiK  hihI 
(lata  of  thi;  s^tatistii-fll  <livi?ii<)n  cf  the  <i<-oIo^'i<-:il  Sarvey  in  tiie 
I>r(i!-('nition  of  itii  work,  in  annrilaniv  with  Mi-tiun  28  of  tho  act 
of  Harch  3, 1890,  under  such  conditJona  aa  ahall  provo  aatiaiBctory 
to  the  Directar  of  tbe  deoIoglcRl  Survey  and  aball  be  mutnally 
agreed  npoo. 

1  am  of  the  opinion  that  it  vill  be  for  tbe  benefit  of  th«  Govern- 

nionl  if  the  mining;  i<taiii?tic<  annually  oollfL'tod  and  puLH-li.  .!  }^y 
the  (letilii|u;i«'al  Survey  are  ndlecled  for  tlieyenr  litlXJby  th.  S  ii  v.  y 
lu.d  thr  (  •  n-ii:-  (  MtUv,  working  in  eonjunction  lunl  c  -ni  .i  r.irh  ii  with 
eacli  raher,  thii.-i  avoiUiug  a  dnplicaitiriu  of  jtoveiiniieiiitiil  i<uiirti«d 
work,  the  whole  expense  of  the  in(|ulry  for  thut  year  to  be  borne 
by  the  Genana  Oflloe;  and  (hv  <ieuluipi<«l  Survey  to  iuive  tbe  benelit 
and  oae  of  the  BtatisUca,  so  far  as  It  may  tvqtdre  them,  oontempo- 
laneonaly  with  their  use  anri  imbUcadon  by  the  C^awa  Office. 
The  detail!  of  this  ]>lan,  if  itan  beoanied  ov^miMt  neecaiarily 


l>e  the  i^e?«lt  of  (Oii.niltation  witli  the  Direetor  of  the  (leologial 
':  Survey,  jukI  nuist  inehnle  such  iirrani^-nieiit."  re^airiliiij^  the  elerka 
,  of  the  Survey  employed  in  its  ^'tali^'lieHl  division  and  their  paiyuMmt 

I daring  the  period  of  the  inqniiy  as  may  be  mntnally  agreed  upon. 
All  of  whieh  ia  rapecthilly  eubmitted. 
1  •  .  S.  N.  I).  NouTii, 

i  f  'h  \/  t  Sttili.'-ii''ittu  Jut  Mil  ti  itt'jjffit  lY*. 

Thp  recoDiniendations  eoutainod  in  thiH  Ipttor  were 
'  ii|)])n)v<><l,  ami  prepanitioiiw  wei  e  iiiinio(liiit.oly  iiiiide  for 
:  tbe  ininiog  ceaaiis.  These  oootiuted  of  ma  king  ready 
I  th«  schedules  and  itiatructiona,  perfecting  the  details 

ftir  «  iHij>t'fativt'  woi  k  wit))  tht>  (>tM)l(>^ieul  Siii  v  t>\ ,  <,'i  t- 
j  ting  together  list«  of  iiiiiie^i  ami  <niuri  icx,  districting  the 
I  entire  country,  and  appointing  >]M'eiiil  agents.    Each  of 

these  stugi's  of  thv  work  ia  expluned  at  lengtii  ander 

its  appi'opriate  title. 

II. 

HE\  KI.4»PMi;\T  Of  MlMN<i  STATISTICS. 

S,-"j'>  of  tin  /ii'jti/ri^.  -  'llw  eetisiis  <if  1,S40  wui.  the 
tii'st.  i-xiept  fot'  }ln<  fiiigiiientiti  v  iui<irination  collated 

ill  lo  iiielti(le  slati>t!t's  of  mining  luul  ijimrrving. 

Statistics  wei-f  .sJiowii  of  cujjitul.  ciiipUn  ws.  and  ])f<Ki- 
iift  — in  eoiuliinutioii.  liowoviT.  witii  tin-  imtnufnctiireg 
of  tbe  metal  oi' niiiioral  in  * n  li  <  ast> — for  eoiil,  anUiru- 
<  ite  tind  liittiminous;  gold;  ^lunito,  imirblo.  and  otlier 
atone;  iron  ore;  and  knd. 

In  1850  and  statistics  for  mtne.s  and  «|iiiiriios 

were  inchidod  Avith  those  fttr  mannfjn  turt-x.  'Hr- fir^t 
I  soj.i)irate  i.-ons.«.s  of  auiMs  and  (piarrics  wa.s  in  ls70; 
'  then  followed  the  cetisus^  of  lisSO  and  18!»ri,  'j'uble 
.  1  showH  the  chamftcr  of  the  inquiries  concerning  mines 
;  :iMil  qtiarrios  from  I  ^.~<i 1 1< i  i*K>2,  as  fiiT  as  tbey  are dis- 
!  clobed  by  the  piibli«liod  results.  % , 

The  sahjects  presented  from  1850  to  1902  arc  shown 
in  Table  '2,  which  mukt^s  very  pluin  the  development  in 
thi«  respert  during  the  little  more  than  a  half  oentaij 
which  has  elapsed. 
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MINES  AND  QUARRIES. 

Tablb  l.^CHABAC7rRR  OF  INQUIBIES  OOKCEBNINti  MIKBS  AKJ>  QVARBIES:  ISSO  TO  19tt 


NiwilMr  gf  cMiililWiDienK . 

XmiftlKr  pt  mlttft^  *****  

Vnwter  Of  «p<wtoi». .  .* . . . 


OipliAL  byfituNs    , 

C*ii<t«lli«»ton.  cMm  o(  incorpoiaMKl  oompaiilMt. , 


Wlt|^^eamera,b)^«ex  

WMB-oanwni,  cIaaiA«d  u  nm  mmI  bor'>  obnvx  and  below  gitrund  

Wigv-eanien,  bjr  occupation  ***........ 

Waga-cunvni  (uuiti  Mtd bom. OlWV*  iind  Mi^n  gixmmli,  hy  in  ciiixOiMI,**  

AretHfS  Dumber  of  waae«imea(iB«u  MM  UjirxtuuiiiVoyvd  dvtritif  eMomoiitli.. 
Waga^unani  (mcD  ■na  ttapli,  kf  MaafaOaa  taa  daOr  nlai  ot  por...— »  < 


WMw,toua......  

WBIMk  DyCOSi  of  WAflMIWIMIS**..**....*....*.*.....-.. «.«*.**.*< 

VlisHaf  mm  andli^  >lMM*ttid  iMlow  mtuMl,  by  oeeuprtloa.. 
(Mtot  niipilMaiidaMtariab.  


noduM.  ^imtiQr  

tvnrer  and  nuwUnmr  • 


IBM 


U«0 


X 
X 


X 
X 


Sabuled  offlcbh  andnUiurtcii,  br  !  .1   X 

Hatoriwl  oOebta  tad  alanc*.  tiy  fxr-uimttai  ,  '..J  '  '  

Contnetwtirk.aiDoaDlixiM  .....****.**..*.  „  ..„,  *,.....  

Confirul  wotk,  nnmber  of  <-nirliiyi'^-«  .*.......**.**..*,**..*..  ,  .*.  *  


Uliwdhuieoaa  •spmcn,  uiin\  

lUKcnilMomOSlMaN**,  in  detiUI . 

Chaneter  ot  o«n«iriilp  


X 

Tiniv  in  nprnttivMi  (or  idle)   ]   >c 


X 


Inquiir 
tntn- 


note.. 


■Iraetiual  bmMiIoIi.  ■ 


i\brii<ivi." 


CiMIDiMU. 


J(lH»llini«oi». 


lU* 


M  mluiii);  

<jol<l  rticki'r*    

ilv*;T  tllllltnK    -.  

OiM  nnil  oilier  iiwH.i  tiix  iin<l  rvfiiiini;  1  ■  .    nii<l  r..'ii»r<l"  i:i  ls"U) '  

Ool'i  qnarti  

OoM  iintl  silver  qiinrt7..,..  

Wlvfr  iiuaru  ...»  

(^iiMnxmllM.  

ij.M.  tiTamnUcpilmd......'...  

<iiil<l.  plwormlBtd  

Ould.  bydK«lie.tta«o,«*(-.-...  

floM  and  Jlut,  flOMt  imtim  

Ooldandrilmr.  *  

IMMI  OfO........................ .......  •..•...••..■..••••....■..•>.  

'BfowB  honrtito  

Ked  boitatlie  

ManMllte  

Oarbooate  

Laad  

Load  luniiw  and  inirttiiiK  

ttan  *  

LMdiadilMoi*  .....*.  

Goal  „.,.,„„,,*.,  

Coal,  antfiiocHa   

Caai.biiniitiBmM  

timr  undliinTUeqiHiiiiiw 


I8M 


IBM 


18M 


Marbli'  

u«ii<Jstnii»-«i  unit  .111.1  rtilt*»  (* 
.^lllrrnu.  rrvNtiililtiu  mckil.., 
Haitileand  linatoD*. 


'l>rt<.r(ol«K). 


("IDMMom"  IB  IIW). 


LlaMatooMaB 

ijriitiiii-  

VllUrtim.^.'  ,,  *,*a, 

HiihP'tntifMiftinl  milUtonrv.  ,,a .  -1 

(thnilMtiiTi.'*!  mtd  piilpMnnr^  ("((rHnil.(.<iii->i  *'  prior  to  ltOSk'.< 
<i  ymiim  <  |ilu«li-r)  '  •  i>lutMr,  (lound,"  in  IWO)  •  

UKlii-r  ....,,.,.„  

jl'iiiiiUi  „,„  **,„ 

I  Mineral  pJKiiiL'nl*^  iTiiUu.  ...............«.*. 

IrcuKnt  !")iydnMillc  ccuieaflllUN)*.   

{chrome  orv   

IMl™  ("iiiingl**!"  In  \m>i. 


X 
X 


X 
X 
X 


X 
X 


X 
X 
X 
X 


X 
X 


X 
X 


■|Y)' 


I 


X 


X 
X 
X 


X 

X 

X 
X 


X 
X 

X 


X 


X 


>  F<or  cumpitrail vv  imrixwui  cutuiilvml «»  nutuuK  autl  auarrylliE. 
*llao"«mill«." 


*Incluili.*d  hi  ''>.Hn.!fit.nt>.  iiti.l  .|uartslu!s," 
^  iDclttdetl  la  ' '  liUleeouii  vrmaUmu  lodfik" 


X 


8 


X 
X 
X 
X 
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PLAN  AND  SCOPE  OP  INQUIRY.  5 

Taiu  k  u  PUBJKCT8  INCLUDED  IX  CEXHUS  KEP0RT8  COKCBRNWa  MWES  A»D  QUARRIISS;  I860  TO  IflOfl— Ckmtmoed- 


1810 


IMO 


Copier  ore  

<'o}»iK'r, uilUtM ftiKt  Hiuclii'il  ■ 

MllllKlilK-kO  oic  

NIfki'l  iiiKl  cKhiiU  

Sl.  kcl  .mi  

Xf<il:»0,  t»mblu-<l*  ... 


ColmU  . 
.Nli'lci'l  iiiul  <-<>l>ull  iiiatlF. 

Qiilf'k.Hilvfr  

Qui.'kjsilvt-r,  ifnielu-*-! ' . . . , 
I 'iiiiuituir  . 


Htntuurul  luajcrinln  


Cbemicah. 


MlMwtUnaoa*. 


'iitnileiitii  >;  '(iil,*->ial,"  111  IfMiO^ . 

Clay  

\'K\M  T  oliiy  


m0...i  FVC)(. 


1'ir.M 

Kiiollu   

Hull  iilay  

^U'lifWiirv  rl.-iy   . 

Hlwi'liiy  

T.  rrn  c<iltnol»y  „  

»'n(t'r  Unit!  ("  tiyilraulie  Umt"  iBlM)  . 

OirniHlum   

Kmiry   

KuKiy,  rediwad  «nd  ground  •  

Corandnnt  (cincrjr)   

Canindum  ■nd  emtty  >  . 

oiUionoi    

Wlii-humco...  

(^'viIkiOmm  

.^c)  (lie  riBe*   

Ilunaaiid  i 

Sh'n'iDitKet'ai    

oiii-ioiK^.  H-tactttoiM*. MidaeTllN*toiiM{<* wIraMonw"  In  laW).. 

^lil)>lillr  

r>rltf  I '■  ],f  rlUS''lB IBR)...:  ._,  

gullilMirand  pFllla  

B*r*l«*  

AaphftMuiD and UMmlDuun  i.i.  k  ; 'iMplM]nim"prl<irton(a). 


i8:o 


1«M  MM 


X 
X 


X 

'x' 


X 
X 


Uniphlto  <"|>1uinlMeOr  black Knd  «Uv«rI«iid"  in  IMD). 

Md^nwluj  ('•  niKgmriii"  in  lUH.  

^licti  mDd  V'ghmmni' in lattMd ItM;  "•ilm "  In  VOt) . 


^kwiMkinv. 
T»lc  . 


KtamUMi* 


Mi'talllc. 
Fuel*. 


.VkNtwdVOII  


IWi... 


'I'.nt  'fin't  . 

)>urri4-t  

Ilifii''.fniil  fiirUi  

I  iDfuMrinl  eotth,  ttipoU,  and  |HimU!e  

^BOMX  >  

ItPhMph*!*  Mck  ("phHiitistM"  In  isn) 

'A>tjCSKl«..  

Mln-'r«laoaD....  

Unant  Kod  W4«Kir  

Hllrit  

Fel-lspM  , 

Aiiintmum..  

Antlmnny  

Flattmiiii  

Tto    

Siituntl  gu  ,  

Kliiorspar  

T.iehiu,'nil>bla  Umt  

Miirl  

r^^H-iiTltt.'  

Pn>cl.>u«  ^onoH   

c>y>Mllii>c  >xuani  

Bauxite  

Kulk'r'n  c»r(h.....  

Mtliiiiinora..i.....  

Miilyl 
Moriitiite  . 


iii 


X 


X 

V 
X 

X 

)( 


!  X 


I 


X 
X 
X 
X 
X 
X 
X 
X 
X 
K 


The  (.'e^^'ll^'  of  IS.'iO  wax  the  first  Bt  which  a  ooinploti^ 
enumenitioii  of  indu.striul  o^tabiishnirnUs  was  attemptod. 
It  Wits  nl-io  the  fii"i<t  at  wliicb  Hn*'Wor.s  wen;  rrquin-d  to 
delinitc  questions  concerning  capital,  labor,  materials, 
and  pi-odiict.s,  but  at  this  and  the  censuj^  of  IstJO  the 
stati.stic8  for  mines  and  quarries  vrcro  .subsidiary  to 
those  for  manufactures,  tlii-  i-mimenition  being  made 
by  the  dame  agenvies  aad  the  statistics  indoded  in  the 
siune  tables.  At  the  census  of  1870  the  statistics  of 
niinin^r  were  picsente<J  sepanitely.  The  defects  iiici- 
deut  to  the  collection  of  »tati«tic»  for  manufactures 
wen  intensified  in  those  for  mining.  It  was  impos- 
sible for  the  United  States  iiiarshals  and  their  assist- 
ants to  make  a  complete  enumeration  of  mines  and 
quarriea,  many  of  which  ware  in  remote  Idealities  and 


the  schedules  used  weii-  not  in  pro]>er  form  to  secure 


.sal isfactorv  iiiforumtiou  from  the  minea  andquarriea 
that  wore  repoited. 

Tlie  following  companitive  table  is  introduced  to 
sht)w  tlie  character  of  the  statistics  reported  for  mines 
an<l  quarries  at  prior  cH'n^nse.s  and  to  illustmte  the  ab- 
sence of  comparutivo  data  on  any  phase  of  the  industry 
other  than  poi«ib)y  the  quantity  and  value  of  products. 
The  fignres  for  1889  in  this  table  do  not  a^reo  with 
those  in  Table  4  for  the  reason  that  certain  industries 
not  considered  mining  tiave  been  eliminated  in  order  to 
make  the  totals  comparable;  nor  do  they  agi-ee  with 
those  in  Talde  1  of  ('haj)ter  II  because  they  inchide 
only  the  uiineraU  contained  in  the  body  of  the.  report 
of  the  Elevanth  Census. 


Digitized  by  GoogU 


6 


MIKES  AND  QUARRIES. 

Tamm  tk~UIKING  8TATIBTIG8  REPORTED  AT  CENBUSEB:  1850  TO  IMS. 


Kwnilicr  o(  minr*  ar  huattu'*  . . 

Kumbi'T  c>f  (►jK-nHcip*  

Ofttiitnl  , 

Sauiritxl  t>flU'iiil«,  ilBrk*,  viv.: 

Numbrr  

^]ftTit>«  .•.•«•...•. 

W«g»-*'iirinT»: 

AvcriMfc  number   

Tolul  vrB^!>......  — 

Above  prtiund— 

Men  l«  fmxtvAv.. 
Boyx  iiiMirr  If  JMIK.. 
Below  griMind— 

M«n  1»  ycaa  and  over . 
Boys  Diuler  U  ywui.. 
OontnAt  work ....... 

Hl«>rllan<>(<uii  i<xp«nM>»  

Cant  o(  «ii(>plkK«i>rl  itiHUirial*  

Vaine  vA  prodocls.  


«(,«»• 

{*> 

«S,776 

MV,M<t,7W 

,  681. 78* 

Mi,|tSB,MD 

•aa.7ui 

•IM,771,M4 

2ifi.9ai 

C,llt 

21t,«6l 

Ili,IB 

« 

t30,677.'J3» 
•m,8«v«7 

sn,«a 
»,«» 
tt,7it,«n 
mmw 

l.\'t.S.'|S 

Ci 

r.)I,4J7,4t* 
fJ?il,'Ji;7,Uf>f> 

77.232 
i,oi:{ 

w 

t-i 

■3 

I9T* 


IMO 


IN* 


*  Mines,  anmte  weOit 
'  ■MabUilBaMiiiL 
•MotnpavMd, 

*Ko(T«lwiH«d  Wfuiriili-lv. 

The  number  ot"  luiueruls  tor  which  statistics  were 
aboWD  at  the  eeusus  of  i860  would  indicate  tluit  about 
all  branches  of  mininir  followed  at  that  time  M-orc 
included.  It  ia  inijKussible,  at  this  late  day,  to  deter- 
mine the  depi-ee  of  contpletoness  obtained  in  the  statis- 
tics of  minerals  and  mining  operations  collected  at  the 
censuses  of  1850  and  1860.  It  is  certain,  however,  that 
there  was  a  preut  (li  tii  ioncy  in  the  1860  >t.iti-tip>i  of 
iron  ore.  Tlic  tul lowing  statement  api^ars  in  the  Re- 
port on  Manufactures  for  1  SCO,  page  clxxvii:  "'Many 
of  the  lar^  ii^on  works  of  the  country  either  own  or 
farm  the  miDeral  laocb  and  mine  their  own  ore,  which 
is  not  ineladed  in  the  foregoing  product  The  quantity 
thus  laisi  i]  in  18(>0  amount<>d  to  about  2,309,075  tons, 
which,  added  U>  the  product  of  renfular  auniog  estab- 
liflfamenta,  nukes  the  total  qittA^y  nised  in  1860, 

.S,21S,i275  ton.s.  A*  nn  nvfntjri'  <'<»st  price  of  S2.40  per 
ton  the  total  value  would  U;  ^r,  i2ii,SGC».''  This  indi- 
eateatbat  more  than  two-thinls  of  tha  imn  on-  luinin^ 
opcrntion$<  were  omitted  from  the  enumeration,  but  it 
is  probable  that  they  were  included  with  the  fltat!<»tirs 
of  blu.-<t  furnat'Os. 

(Jenma  of  1070.— in  lH'tO  the  statistics  for  the  uuniu<,' 
tndtistHes  were  presented  separatelj  from  tboee  for 

ni.'ir.iif.u'tttrf"^.  Tot.n1--  were  shown  for  the  Unit^ed 
States  and  for  each  Ktat«  and  territory,  also  for  each 
minenil  in  each  state  by  counties.  The  statistics  Avere 
acc(>in]j«\nie<l  by  a  .sluirt  explanatory  text,  which  ileclured 
that  they  were  entirely  inadequnte  and  fell  far  short  of 
the  total  production.  At  1S70  luul  prior  censuses  the 
statistics,  whether  for  mines,  manufactures,  or  lisb- 
erles,  were  all  oollwrted  npon  a  whedule  having  the 
same  for.-n.  Tin-  -coim'  <,t  tin-  irii|uir\  wa^  thus  neces- 
sarily limited.  The  census  of  1.S70  was  supposed  to 
eover  all  mines  and  qnarries  as  itdidniatuifactures,  but 
mines  and  quarries  where  the  amuml  production  iJi  l 
not  ext-ewi  !js.5i>0  were  not  tak»Mi.  'Phc  sepjiralion 
l>etwecn  the  mining  and  manufacturing  indastries,  first 
atteujipted  at  this  census,  appears  to  liave  been  made 
with  tiie  intention  of  inchiding  under  maoufaetaros  all 


■bielDdcafon-mpii  and  their  wacen 

•  IndltilM  i;s  ■*  foiaale  bmaOB.' 

f  Uielnde*  UO  "  fcaiate  b«nd»" 

•No  waeoi  were  i!lTcn  tor  wa^e^riMai  In  itooc  quanta. 

work  on  the  ovc  after  it-s  delivery  at  the  mouth  of  the 
mine. 

In  pivscnting  the  statistics  Hon.  Francis  A.  Walker, 
.Superintendent  of  the  Ceusus,  stated  that  "  the  statistics 
following  arc  of  very  unequal  value^  for  the  reason  that 
the  madiinery  of  enumeration  provided  by  the  census 
law  of  1850  was  created  without  consideration  of  cer- 
tain of  the  great  mining  industries  of  the  country, 
*  *  *  and  can  not  be  applied  to  them  with  any  de- 
gree of  success.  It  may  fairly  be  taken  for  granted 
tliat  an  attempt  toeunmeiateootton  spinning,  coal  min- 
ing, and  cod  fishing  on  one  and  the  same  schedule  will 
always  result  in  rehims  un.satisfactory  in  respect  to  one 
if  not  tw^o  of  the  three  indu-stries  BO  widely  diTOise  in 
character  and  conditions.'" 

With  regard  to  the  statisticfl  for  the  precions  metals 
Superintentlent  Walker  says:  '"The  statistics  of  the 
gold  and  jiilver  product,  as  obtained  by  the  census,  are 
here  published  in  conformity  with  what  is  understood 

to  Ik*  the  rei|uirenient  of  law;  Imt  it  \s<itiKI  lie  wlioll}' 
unjustitiable  were  the  figures  to  be  put  forth  witliout  a 
distinct  and  emphatic  disclaimer  of  their  validity  and 

autliority."" 

C'eitsm  oj'  ItHiO.—Thc  incomplete  and  defective  cliar- 
iu;ter  of  the  statistics  at  the-  census  of  1970  and  prior 

(•enxu.-r'-  !i-r|  tn  theadoptioii  (/  mt  ri  r-1y  diffiTt'iif  iiiothods 
at  the  census  of  ItiSO.  The  scope  of  the  iuc^uiry  was 
gi^ly  extended^  special  schednles  were  introdneed,  and 
thi»  r-onrlncf  of  the  caiiv:is-;  :nid  the  compilation  of  the 
statistics  were  a-ssigueil  ii*  experts  /»olected  from  the 
force  of  the  United  States  Geological  Survey.  The  in- 
quiry not  oidy  covorcil  oecurrencr  of  mitu 
employees  uiul  wages,  ami  lieluils  as  to  the  tjuaulit  v  and 
value  of  the  dilferent  products,  but  extended  to  an 
i ,f  tlir  ilillerenl  leading  mhu-rals  aiu!  tin  col- 
lei  tiMii  111  luiuierous  sfM'ciniens.    The  rei*»!t  iiirluded 

'Mtiili  Coimi!' of  till-  I  iiittHl  Htattst,  ludustry  aii'l  W  ealth,  page 
74». 
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statistics  for  manufacturing  proccssos.  such  as  lead,  zinc, 
and  copper  smeltingand  refining,  the  refiningof  pi-ecious 
Uiotali?,  mid  of  petruleuin.  A  direclorj-  of  mines  und 
metalhirgical  eetablbhmcnts  was  also  included  in  the 
report.  The  purpose  of  the  inquiry,  an  statod  in  the 
Iiistruetionj*  to  Special  Agents,  was  to  elucidate  as  far 
u>^  pruoticuble,  the  cLuractvr,  i-xUmiI.  and  totui  infliiunctt 

of  the  miaiiit;  industry.  No  indtwtry  baa  ever  been 
examined  throughout  an  extensbe  nf^oti  so  fnndft- 
mentally  and  minutely  as  it  i.s  intended  that  the  mineral 
industry  of  the  West  ahtdl  bave  been  when  this  inquiry 
is  mceessful)^  ««eoinplisbed.  The  reanlte  will  be  a 
great  addition  to  the  diita  of  political  economy  and  will 
fonn  a  ayatematic  occuiuulutiwn  of  technical  facb),  «ucli 
as  does  not  at  present  exist"* 

The  subjects  covered  by  tlie  BohediileB  for  the  pre- 
cious metals  are  as  f  oUows: 

M«taII]e  minee. 

Hyilranlic  mine*. 
Hyiiraiilic  dKchei). 
Ore-Jreffliug  works. 
Amalgamating  inilla 
S;Uinp  Ijatteries. 
Pan  amalswi'iation. 

KcMtntiii'.:  furiirii  i-  in  riinnlgrarj'i.itiiii;  v\i.ik^. 

Alff-iiiii'  Miiinlgniiuitiun  and  concvntrotioii  ol  battery  saucb. 

Arrastrni!. 

j^meltiiiK  worka  in  Keuoml: 
Preliininary  operatioiis. 
8tuoUinK  in  shaft  furnare«. 
Sineltinj;  iu  nncrtieistoty  fomaoes. 
Desilverization  by  dnc; 
Pattinsoniidng. 
Till pMu  intr  of  lead, 
fill  illation. 

in  addition  to  the  above,  special  sthedules  were  pro- 
Tided  for  copper,  iron,  and  lead  and  zinc  mines,  and 
quii'ksilrer  production;  coal  njino.n,  farmcis'  can]  i\'\'r. 
gings,  poti"oleum  wells,  slate  and  stunu  quarries,  char- 
coal burning,  and  minor  minerab. 

All  mines  were  included.  irresp<'ctivo  of  the  value  of 
their  product*;,  and  the  irrcg-ular  workinjjs  were  enu- 
merated. The  census,  so  far  jis  it  rehttcd  to  pi-ecious 
metals,  was  limited  to  miuea  which  showed  at  leaat  20u 
feet  of  shafts  and  galleries  or  wMdi  produced  50  tons 
or  more  of  remunerative  ore.  Tlic  enunieraliim 
not  intended  to  be  complete,  but  wa^  apparently 
planned  with  a  view  to  obtaining  as  large  a  number 
of  repre>;(  iitntive  facts  as  pofldble  fiom  which  to  draw 

{fcnenil  tlisuictions. 


'Ttiiith  Couisibi  of  that  Uuitvd  bUttuit,  rmuuu«  Mviab,  VoL  XlJi, 


As  a  census  report  the  work  was  a  failure,  but  a«  A 
scientific  and  technical  reix)rt  it  ha.s  considcmlde  value. 
The  rett.soiis  for  the  failure  of  the  1880  census  of  the 
precious  metals  are  concisely  stated  as  follows:  "After 
the  work  had  been  some  time  under  way.  it  wan  fonnd 
that  both  the  time  uatl  the  'money  which  could  be 
iillc>tt4'<l   t.i   tliiK  tiranch  wi>r«>  iimdi  .|uiit.'   to  carry  it 

tbrouifh  with  the  perfection  aimed  at;  that  it  was  impos- 
sible to  find  the  number  of  men  required  who  were  in 

every  res[)ect  fitted  for  it  by  education  and  experi^ee; 
aud  that  amoni;  ownen  and  superintendents  of  mines 
and  reduction  works,  while  with  a  very  few  nnimpor^ 

tant  exceptions  the  greatest  willingness  was  shown  to 
j^nint  us  mU  tb«  inforamtdon  tbey  possessed,  it  was  ofUm 
fbund  fbat  they  were  themselves  unaUe  to  answer  the 

questions  we  asked,  either  through  want  of  v  r  it, 
keeping  records,  or  because  they  had  never  thought  of 
the  importance  or  bearing  of  cerfarin  facta."*  If  the 

general  canvass  of  all  mines  had  been  cx)nfincd  to  the 
collection  of  a  few  ODaio  facts  aod  the  special  technical 
features  to  repn^entative  mines,  the  woric  would  have 

met  with  a  larger  measure  of  success. 

The  failure  of  the  census  of  I860  was  apparently 
iir< cpted  as  demouBtinting  the  Impraoticability  of  in* 
cludiiii.'  a  larjrc  nuiiifu  r  nf  inijiiirii's  on  technical  and 
scicutitic  subjects  in  a  schedule  to  be  used  for  a  general 
canvass  of  all  mines  and  quarries.  The  establishraent 
in  l^iTO  of  tijo  rJcological  Survey,  aiul  the  collection  by 
that  oiBcc  of  tecluiical  and  ucientilic  information  con- 
cerning' the  mlnerat  resoorces  of  the  country,  obviated 
th>'  iiri  ('s>ity  fni-  the  collicttoii  of  sucli  information  by 
the  Bureau  of  the  Censua.  Therefore  the  scope  of  the 
census  qf  1H90  was  oonsiderably  cvrtailed,  bat  followed 
in  a  general  way  the  plnn  l  utliiuM]  in  Is^ll. 

Cemu»  o/IS&O. — The  statistics  for  the  mining  census 
of  1890  are  contained  in  a  volume  entitled  **Mineral 
Industries."  'VhU  rcpnrt  |)rc«ciit-;  ili'tailril  statistics 
for  each  uiineral,  but  uo  aumiuary  is  given  of  the  totals 
for  all,  though  the  following  figures  puiporting  to  show 
thf  totnU  for  thf  niTnirrfr  indiuttyare  ol>taioed  from 
the  introduction  to  the  report: 

KmpldvefH  ,   '  880^419 

WufTf!- puia  ?2«J5, 2ti0,  «43 

Otltur  (!Xpt!uditurt!«  $115,  $74,  lilo 

Vslmecfpaodaatt  |887,«l^eu 

The  data  given  in  thv  ho  ly  of  tile  report  for  each 

mineral  are  summarized  in  l  uMr  I. 

■"Tenth  0«U8U«  uf  Uh<  (Jniteii  f-tatw,  I'l-eiinu?  .Nietalif,  VoL  XIU, 
psgezi. 
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MINES  AND  QUARBIE8. 


Tabu  4^UM1IABY  OF  HIKERAL  INBDBTBIBB:  IflSa 


Imii  lire  

Luiiil  uiiil  ziiiu  1'  

Utbogmpbic  atoue  . 


Mi'iiiiiir  paint. 

Mien  

Millstone*  


MatnnlgM. 

nd  cobalt.. 


Oflli 

Oiofcrttc 


■uik. 


platinum 
Prwii»ui« 
Pyriten 


Tto 


9,m 


en 

"a 
1 


»'«.,  SIS 

299,47.1 

wi,m,w 


i» 


•,8Si,ati  T.liWI    7,2)41      IW  C,IS8 
U,m       Hjl       fisj   74| 


l.M7,S7B 


riL>9.M.1 


us 


5.  .MO 


 I  4<a,ifti 

4  091,. HVi  

 i  4«,»t5  

»3.9n  •M,«ai,U4;    in  'i9o,4iM, 


••tu.UT.noll 

6,in,n8i. 


iiii 

.■«'., 

101 
TBI 
03 

J7.707 

3 
4S2 


II,.'!..;  ri  71 

Ki,  ii.'.i'.-."  'i-Mrii  :!i,!>«a 

I  mm)  m\  sn 

13,K8D,IW  17,999  17.  SW 

«,«l7t,»<|  11,1X61  IIMHI 

■■St  »|  « 

13S,«Wi  44!a  412 


st.m 

76: 
m 


m  19,708 


I'.M  -'.'1 

Ki       I.',  in 


p. I 

I!".'. 


74. 


I  >tR.6T(,7a2 
•2,MI,»8 


in,ar 


I«,«a,M7i<>l»,SH,WI 

«,ant  uSaak 

«4,IT0 


IS. 


I 

i»,e97  111 

3 


•7,K74,l«.U 


•  7,11 


'.i.S^S.Ma 
S2,l*i;,7i( 


■•.I/-'.' 
7.734 

m, 


0.271.    I,4«,«M^  CSn  OkW 

M,Ma 
>a«,iK< 


in. 

IM 


us 


I.T'M'  £>,an(  '±^210 

9.iail    '<.0I1  4.9S0 


-22  ?J** 

s;7.Ta 


1« 

3  . 


ISO. 

ml. 


7,  Ml, 


7.40* 
1.413 

9.BI( 


11 : 


4,i«a 

i 


l,35!l,tMi  . 

i.m.u4|l 

tniN.iKIU,  . 

«7,iUI|.. 


.s.r.i2 


-•Uil 

U'',  i',  . 

is; 

£17 

(ij,a>.i 

UR 

!l»7 

416 

at 

•J>H» 

>  ll<\<!ZI 

■M 

.  11^^ 

M,a«' 

79.IW7 

11(1 

12 

9 

"!» 

n 


41 

IS,. 

1,4<tl 
3 


•4M,xn| 


9,.w,9as. 

S1T.IM 


3a3,<l(i-i 
•4C,771 

*tt.ta 
a,j»,70ti 

""»i,'iH 


4'.',  urn 
•.■i».«a 
avi-M 


''flu,  1(17: 


|."..Wi 
72,  MS 

»i.llB 

•  ri,.'ai,a<i« 
SIS 
••S40,«M 
««««« 

■2sfi,«M 
.'>2,4U 
Xi.U» 

2l,(ia7,Q9» 

a4*,000 
177,fll 

•J.  (XKI 
1  SI,  MIT 

I. !«».«» 

7,8» 


'  lri<'l(Mli<H  >Mliirft>i«. 
'  lii(!l(i*Utt  iimotiitt  pnUl  i-nn(rit4*ton«. 

•Slnllsllct*.  t-xoel't  l]Hi«e  of  prcKlllrlitni.  refer  nlwt  Iti  mint's  iit  whii-Ii  <U*veU»|mivlll  work  w-«s  <li>liv. 
«  Sot  sepaniU'd  into  abore  and  hfUm  RriHiiiil. 

•  ••  OHiiT  rxpciMlitHro." 

•  iDclnding  )>,Wi9  "  local  miDes."  the  product  only  of  which  Is  ehnn  n, 

•  Indodo  coiittsct  work* 

•fltaupmlliv  naabertttBlDWarcatabllABauliathenrlM-  not  (riven.  HlaUMlra  iwludv  iti<it«-  fur> 

•  Valne  of  pcMMOt  If  that  at  copper  nlhwd. 
Mnmi  fiim  leztnoIftAteiMnt,  |ia|ie  711:  "The  enttfetndiiMnr  toflontmlled  br  time  or  tour  trmm." 
u  IndwMi  lednetloa  wiwtaL 

KProdaeen!  frmn  textual  auttcment,  iiage  7M:  "  There  wet*  Mpmdaeeni  who  imedalcaai  power  at  Iteirwnfea." 
■•Inclnda  nmelilnK  and  reSnliiB. 
UBmelUnK  work>. 

■•ValncofprtKliu'tnf  xine and  lead  iiii»«)i,aiMl,  lam   .  . 
»  Vnt  inj-l  lid  ing  ralae  o(  awnaanifcroaa  afaw  on,  wUeii  waa  tUMO  at  the  mlnea. 
"  Ormntinl  rnmiiairiM, 

"  Spriinoi. 

Pn«Iu«*intf  well*. 
•'  Includes  vala(<  o(  pipe  linen. 

"  iDcliidm  tbIqg  u(  matte  at  nilnoN  bataat  tlia  value  of  ottirr  mdted  nleka 
■*  Kamber  o<  ewabHahmeiiw  glnn  tar  •ontli  QwollDa  onl}-. 
■MoBborofovHliin. 
••Ho  imdaeltai  4miw  the  OMHM  year. 


■•  Value  of  pnKliu't  nf  xlDc  and  lead  iniiwi,  aiMl,  la  laawcaae*,  value  <i4  on.-  uvaled  by  mdlenaiMl  leOaaK  other  Matlitlei  IliollMie  iMltilwaad  lellltBg. 


The  totab  for  the  dnited  Stwtm,  as  shown  by  Table  4, 

are  tSOn-siidcriiMy  less  tlian  flic  totul  rcfcrrcrl  to  in  tin' 
introdut-tiun  tu  tlie  leport  ut'  tiie  b^li'Vi-iitli  C'l^n.siis. 
There  is  apparently  no  explanation  of  this  differentje,  bat 
Hisbeliovod  that  thv  fipuro'^  pivon  in  TaMc  4  rcjircsi'iit 
actual  I'unditiuiis  as  iicarl}'  u-s  tht>y  can  lie  u.-sciTtaiiied 
from  the  data  fumiuhed  at  the  Eleventh  Census,  l^ble 
4  incltulc.-' statist icH  for  (he  follriwinjj.  which  arc  not  con- 
Hidtimi  as  fonnitif^  a  part  of  the  iiiiiiiii<^  i  insus  of  I'.ki^, 
i.  ©.,  aUiniiiuiiii,  oopj>cr  smcitirifr,  lead  .>iiicltiii);  and  ro- 
finintj.  and  spcltor  and  oxide  of  zinc,  and  inincra!  waters. 
Lack  of  uiiifonnily  Is  »pitar«^'nl  in  the  .statistics  for  the 


different  minerals  xhown  in  Table  4.    To  illustrate: 

F<ir  aluniiiHiiii  and  tilirotis  t;ilc.  marl,  .iiid  o/oi  ciitc, 
pixHliu'l  only  is  rcjinrlcil:  for  antiiiiony.  tiic  iiiinilicr  of 
eatablishmenls.  i-apitaU  salaried  employees,  or  .sialarieH 
arc  not  reported.  The  munlM'r  of  estaldisliment.s  and 
luiscclluneous  expennes  arc  not  rcjxirtcd  for  Ui^beiitos, 
while  the  prtnluction  Ih  given  for  California  only, 
thoiif^h  the  expenditures  evidently  include  the  Donpro- 
duciny  mines  in  Wyoniinj,'. 

In  addition  to  the  niiiiiiiLT  sitatistics,  the  censu.^  of 
1890  included  stati.sticH  for  the  sineltinj;  and  refiniDg  of 
^mM,  silver,  copper,  and  lead  and  zinc   The  siatisitica 
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apparently  included  all  redaction  works,  though  tbe 
general  line  of  detnareatioa  between  manufacturiit^  and 
iiiininji;  agivcs  very  dosolv  with  that  t'ollowcid  in  tlio 
of  the  Twelfth  Cepsits.  In  the  Ueport  of 
Mineral  Indnstries  at  the  Eleventh  Census  it  was  stated 

that  ■■  th<'  siil)j('ct«  liikt'ii  for  tlic  invc.-stijrutioii  includcil 
all  minerals  wliicli  would  bave  a  detioite  market  value, 
wherever  they  occur,  provided  Che  deposit  contained  tbe 
ininontl  in  siitticiontly  jnirc  fonn.  This  nili'd  oiil  siirh 
miDerats  as  ice,  water  (except  mineral  waters),  aand  for 
street  paving,  and  other  materials  tbe  condition  of 
which  is  not  rhiingod.  Imt  which  lur  -i;ii]ily  iiiiidt> 
valuable  by  the  work  of  placing  ui  a  ^^pecial  pu.silioii,  ub 
earth  for  embankmenta." 

"  In  the  troiitnicnt  of  tho  various  siil»j\  cts  tho  limit 
of  tbe  mining  features  was  considered  a^i  reached  when 
tbe  prodnct  became  a  n>$rnlar  article  of  commerro.*" 

TliL-  followiiijr  ininrr:il-  :ij)[.;ir(  ritl}  pr»>du(.rrl  in 

coDiraemal  (juantities  in  Is^iS!),  though  the  report  con- 
tains no  data  concerning  them,  i.  e.,  borax,  bauxite, 
renicnt,  llint,  fcldspiir,  jMjtlors'  ('Iiiy.  and  nfilr. 

Chmui  of  lijihi. — The  scope  of  the  census  of  uiinivs  in 
1803,  afl  stated  in  the  act  approved  March  <(,  1908,  pro- 
viiHiip^  f'-r  :i  ]i>  rinun«'nl  ( 'irnsus  Otlicc,  wiis  intt'nth'd  to 
euihr!i<'<!  tht^  (  olh'ctiuu  uf  !;itatiiitii-i>  relaliu^  tu  "miuei<, 
minin;^.  <]uarr)es,  and  minerals,  and  the  production  and 
vahni  thereof,  inr.']iidin<;  jjoid  in  divisions  of  j)liui  r  and 
vein,  and  tiilvt<r  inine»,  aud  the  number  of  men  em- 
ployed, tlie  averajife  daily  wa^,  averafce  working  tine, 

and  a}fjrr':''L."ifi'  ''"rntnij"^  i:i  tli'-   '."urirm-    In  rnu-lir^  :iinl 

aforesaid  divi.sious  of  tho  niiniujf  aud  (jiuirryinjf  indus- 
tries." 

TIk'  puriKisr>  w:i«  to  inchido  in  tho  < umiii fation  tho 
proceti^es  involved  in  the  extrautiou  from  tho  earth  of 
mineral  products  of  all  kinds.  To  accomplish  this 
Siu'opv^fully  th(^  siK'ciul  aj^t'iits  i'li-jufrod  in  the  tield- 
wurk  were  instructed  to  secure  reports  for  all  rnxnua 
and  quarries,  and  for  reduction  works  connected  with 

iiiiiM  - .  ■!' ritgujfed  in  I'edncitiT  tin-  iir<>-  rontiiininjf  thi- 
preeious  luetuli^.  It  is  believed  tliat  this  conc<us  is  «*s 
broad  and  as  oomprehen«ve  in  its  scope  as  any  of  its 

prodri  Ps-nr<!  rprtiiitdy  it  may  be  elaiine<l  that  tho 
vufsshus  liix'ii  more  eouipleto  Uian  any  statistical  iuquiry 
heretofore  made  concerning  the  miaea  and  quarries  of 
tlio  l'nite«l  States. 

^o  i*e«triftious  or  llmitiitious  were  estublislied  as  u* 
the  sixe  or  importance  of  mines  and  ijuarrles  to  i>c 
eiiuniorat<>d.  except  that  the  special  ajj^enfs  weiv  in- 
structed <o  eliminate  from  tlie  intjuiry  small  placer 
gold  mines  at  wlii<  h  less  tiian  two  wajre-earners  were 
employed.  Tlie  sehcduli.\s  ix'ceived  \nix\x  evidence  tliat 
in  many  instances  this  instruction  was  not  followed,  aud 
tho  re^xirts  inchided  a  number  of  snwU  mines  operated 
without  hire<i  lalxir. 

Mineral  sprin<^s  were  omitted  from  the  canvasM  for 
the  reason  tliat  in  mostcttj«»s  the  prodiurtion  is  eiitirtdy 

'  I'li'M  ntb  Cnuua  of  tbe  United  SlatM,  Mineral  Induatries, 

[togf  is. 


I  spontaneous  and  does  not  require  tlie  employment  of 
I  capital  or  labor  except  to  place  the  prodnct  upon  tho 

nnirket  in  the  form  of  Inittled  mineral  waters, 
t     The  production  of  salt  was  also  oinilted  for  the  reason 
I  that  a  thorough  canvass  of  the  inquiiy  had  been  made 

in  l;nX>  for  the  censns  of  maniifaeturi's.  The  statistics 
i  are  presented,  with  a  report  on  the  subject,  in  Part  HI 
(  of  the  Report  on  Manufactures. 

What  apjieai  -  a  seriou.s  defect  in  the  published 

I  results  of  some  of  the  earlier  censuses  is  the  absence  of 
I  summariefl  showing  the  statistics  other  than  those  for 
j  (piantity  nn<l  value  of  product.    Complete  summaries 
by  states  aud  by  industries  for  the  United  States,  and 
for  each  industry  by  states  and  each  state  by  industries 
were  jiuhlished  at  thi>  census  of  lS7t».    At  the  o-nsns  of 
1880  a  similar  summarization  waa  made  for  bituminous 
coal  and  lignite,  anthracite  coal,  iron  ore,  copper  ore, 
lead  and  yii:<-  ni  i  .  and  the  n)inor  minemis,  tint  tlie  ali- 
I  settee  of  unifuruiily  in  the  coUeetiun  of  statistics  was 
j  referred  to  in  the  repoit  of  that  census  as  follows:  '^1t 

w  ill  fill  icfore  bir  ■•een  that  tin  (!titin>  i>1'  this  otiice  iit 
re|jurd  to  the  statistics  of  miuiug  weru  very  didereat 
I  in  different  parte  of  the  country,  and  further  that  the 

st:ir'-(ii  -  w-vv  (  lUected  on  ''Itinl;-;  of  dill'erent  fonn*. 

j  The  lack  of  uniformity  in  this  re.spi>et  added  givatly  to 

I  the  difficulty  of  tabuhition. 

The  statistics  for  VMl  are  presented  in  this  repcirl  in 
suniuiarixed  form  und  in  detail.  The  tables  !»huw  tbe 
statistics  for  tbe  United  States  by  states  and  by  indus- 
tries.   Kaeh  iiTihi^try  is  alsi>  pn  ■-■  nted  by  states  and 

ieach  state  by  industries.    In  tonnecliou  with  the  re- 
ports on  tho  different  minerals,  tables  pertinent  to  tbe 
sul>j'e«-t  are  pro  rut.  :!. 
I     A  careful  study  of  the  statistics  fur  thedilfeii'ntceu- 
I  suses  leads  to  tbe  conditsion  that  there  are  oo  reliable 
compinitiN  0  datii  for  all  mines  and  quarries  other  than 
I  the  quantity  aud  value  of  products*. 

The  development  of  mining  statistics  may  be  coo- 

:  sidered  as  datinjf  fiiirn  tlM>  Tenth  Census.  Tlie  piinci- 
j  pal  featuresi  of  this  development  ha\e  been;  (1>  The 
I  separation  of  the  statistics  for  mint's  and  quarries  from 
I  tliosi>  for  maiuifactures:  (ill  the  adojjtion  of  special 
j  schedules  desigued  tu  ucceutuate  the  peculiar  ft  at ures 

of  the  different  minerala;  (3)  the  employment  of 
I  expert  ^jH'cial  ajrents  It)  colled  :tnd  present  tlie  <iata; 
I  (4t  the  collection  of  statistics  in  cidiHi>unition  witii  the 

Cnited  Statt>s  (ieolojrical  Survey. 

Mhiinij   and    in'ii)nfiic/i/rii)(/.Si']mvi\U'  >ciiedules 

were  first  provided  for  the  inininj^  industries  at  the 

census  of  ISSU.  Prior  to  that  date  the  C^atisticS  had 
I  been  i-ollecled  in  «-onnecti(m  witli  tlie  census  of  niiinn- 
I  factureis,  the  same  .schedule  Wiuj;  applied  indiscrimi- 
I  nately  to  huge  manufiicturing  ostabliahmentfi.  small 

«hops,  mines,  quarries,  and  fisheries. 
In  some  cases  the  miniii;r  industry  is  restricted  to  the 

diffjriii}.' of  ore  and  the  quai'iying  of  rock    that  is.  to 

I'KIrveritli  t'eiisus  'if  llie  I  tiileil  Si;itey.  Milling  Indufltrics ■ 
(cxL'luiiiug  rreciouK  MetttLi!),  Vol.  XV,  |<agt' .\3iii. 
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MIKES  AND  QUARRIES. 


the  mincralrt  as  delivered  f,  o.  b.  at  the  idihc  ur  quarry. 
In  otbeis  a  certain  amouut  of  labor  is  expended  in  the 
prepnnitioii  of  thf  product  for  the  market.  All  Mm' 
expended  on  inaieriai  uftcr  it  is  taken  from  the  esirth 
nmy  be  rojafuitled  tis  employed  in  munufiieturing'.  and  a 
sitric't  demarcation  between  the  two  indiistricn  would  so 
as!!>igu  all  such  pipcesse.s,  l)ut  it  is  iiupossible  in  many 
fautobces  tu  niake  this  ^^epn ration.  To  assist  in  the 
separation  where  poaaible  and  to  aid  in  a  more  definite 
statistical  pre«entat!on,  all  mines  can  be  an-anged  in 
two  jji-oups:  (1)  Those  where  the  product  i.s  niarki  ti  ! 
in  the  form  in  which  it  is  extracted  from  the  earth:  (2) 
those  whei'c  the  initiatory  maanfiaoturuig  pi-gce^is  is 
neMBflBfily  done  mt  the  mine  or  in  imnwdiata  conoecUon 
therewith. 

2io  attempt  was  made  to  segregate  the  i4tatistic.<t  for 
tilS  two  branches  of  industry,  nunin^and  niunufactur- 
ing",  respectively,  prior  to  the  census  of  1K7(>.  At  that 
census  the  distinction  l^etwoen  mining  and  mainifaetur- 
ing  «M  aliai-])Iy  defined,  ud  the  etet»tie^.  for  mininji: 
weire  presented  in  a  separate  eerieB  ot  tables.  The 
reasons  for  the  distinction  were  given  as  IbUowa: 

(1)  Beeaow  thm>  industtiee  are  in  theoiy  and  in  ihiir  pnustical 
lelatioaa  wimntirilj  distinct.  •  «  «  Tlie  oompation  of  tha 
miner  is  not  m  mndi  oallke  that  of  the  aitisni,  yet  vritera  on 

polMkiil  wonomy  have  been  qnito  geiiemlly  dihpoHeil  to  Iiolil  tliut 
if  the  ix'f^'iipAtiiiQR  of  mining  and  flshiiiK  are  to  Ih*  aMHiKiic^l  to  any 
uiii-i'l  th.- tliix-.- v'v.uhI  ■  li  visions  of  industrs  Ii.im- bwii  iii- 

ditntttd,  i(  olauulil  Ix  lu  ugriculture,  as  dcftliii);  in  ttie  I'lioiiiuiietiiii' 
productK  of  tlie  t>artli  and  the  8es,  and  alinu  at*  fiiminhinf;  material 
in  the  eariira^t  forms  for  labaequent  processn  of  indostry. 

(2)  For  conveBience  of  ratsMDos  and  dtation.  Tli«  Mstistics  of 
ipining  *  «  •  ooeaiqraolittleaiwscampaintivdyasnotto  be 
esailj  foond  opon  oocsaion  in  Tolnminous  tables  of  manufsetomi. 

(3)  Becatne  tbestatistiosaf  mining  *  *  *  with  tb«pnHent 
nio<l<-»  of  crtlln^tirin  are  diltiw«ring1y  iiuulciiiiiito  tn  th(>  known 
faetf  <jf  the  !.•«.■*•,  and  tlieir  otlilitinii  to  thu  tHhlfi"  of  maiui/actiiring 
industry  nniountH  to  a  {josillve  iiiif|uiru;;4-iiiciit  oi  t)ie  latTcr.  Tin- 
Fijti-li.  -  il  iii.{t:nt;u  turea  have  tlicir  own  fauh.^*,  uh  i,.  clww  hi  re 
Iniiikiy  ttc'knowlcdKfd,  under  tl>e  prc^-imt  (h^hhus  HYHtvoi  <if  the 
Uniti'd  .StatfM,  Imt  they  are  im'om|iani)>ly  iiiorc  cMiiipU-te  aii<l 
arx'iirate  than  any  ataUstics  of  mining  *  *  *  to  be  obtaituMl  by 
exiHtii^mschinery.  Tomeige  them  with  uiattersodeiective  is, 
in  a  dej{me,  to  sniiject  tliem  to  ttw  same  diaendit.  A  atspsmtion, 
thsnlutt,  la  on  all  anoMmlB  daaiiaUeu* 

The  wpnntioo  at  the  census  of  1870  was  effected  in 

some  cases  by  means  of  oorresjxnidr  tji  uitli  th-'  mine 
operators,  so  £ju-  as  they  were  disposed  to  atiord  tlu! 
ioformation,  and  in  other  cases  by  estimates  prepared 
according  to  approved  formulas  at  (he  Uiireaii  of  the 
Census.  Tlie  theoretifjil  division  iH'tween  mining  and 
manufactures  tints  applied  is  not  whoUj*  practical. 
ComiNinies,  tirnis.  and  individuals  th-it  h^h' rate  both  a 
mine  and  a  reduction  works,  or  ihui  break,  wash, 
screen,  or  ri>ast  tiie  ore,  almost  iinariuljiy  consider 
preijaintion  for  the  market  a  psirt  of  tin-  inining  opeitt- 
tions.  and  so  rei>ort,  insistinjj  that  the  statistic^  can  not 
be  seiiaratecl.  since  tite  employees  were  frequently  en- 
gaged interchangeably  nn  Ix.tli  branebes  of  the  work 

'  I^inlh  Cenmis  of  tli*  Uuihid  eitates,  Imlustry  and  Wealth,  page 


and  mt  separate  accounts  were  kept  either  of  the  wages 
or  of  other  expenses. 

At  the  (H>nsus  of  ISSO  the  sttitisti«-s  related  not  only 
to  mining,  but  included  such  technical  data  as  to  tho 
various  processes  l>y  which  tiie  metals  are  reduced  from 
the  ores  as  would  serve  to  show  the  actual  condition  of 
the  Industry,*  and  therefore  embnu>ed  manufacturing 
processes,  such  as  the  snurlting  of  ores  and  the  retitiing  of 
petroleum.  A  more  practical  separation  was  attempted 
in  1890.  but  the  Ktattstics  for  that  census  also  covered 
a  iiuiiiIh'I'  of  iiiiinuf-ii-iuriiiL,''  n  esses  that  are  ini'ident 
to  the  production  of  luetol.  At  the  census  of  l!K>i  the 
manipulation  of  the  ore  after  it  leaves  tho  mine,  if  so 
intenvoven  with  the  busines!,  of  mining  as  to  be  insep- 
arable, htth  been  considered  a  part  of  the  mining  indus- 
try.   All  other  processes  have  been  eliminated. 

The  combination  ol  iiiiuifig  and  mano^turing  by 
tlie  use  of  th«  same  capital,  the  same  «ag«-earners,  etc, 
has  been  aocentimted  by  the  consolidation  of  industrial 
enterprises,  carried  to  a  high  state  of  perfbotion  during 
the  past  decade.  If  the  statistics  for  mining  and  man- 
ufHcturing  were  to  be  taken  together  it  voald  be  easy 
to  find  a  common  term  for  this  union  and  compara. 

i lively  simple  to  show  the  aggi-c^te  figures,  but  such 
work  would  not  supply  the  demand  for  separate  statist- 
tics  for  thest^  im]iortant  industries.  Wliere  the  milling, 
separating,  wasliing,  burning,  calcining,  or  other  proc- 
esses  of  induction  or  manufecturing  were  carried  out  at 
tlie  mine  or  quarry,  tiie  census  of  mines  and  quarries 

includes,  as  a  rule,  the  employees,  wages,  miscellaneous 
expenses,  and  Supplies  and  materials  involved  in  the 

work  of  the  entire  establishment.  At  the  census  of  ltH>2 
the  instructions  to  special  agents  on  this  subject  were 
as  follows: 

There  an.-  i^cveml  hranehes  of  mluiOK  in  wliirli  tlie  mineral 
]irrxltii't^  do  nnt  reach  tlic  nuirket  in  the  emde  conditiuD,  butsro 
Milijei  led  to  Cfrtniii  ]iri»'e"«-<  lit  the  mine  i>r  i|uurry  Ijetore bring 

tcgarded  as  marketable  cotnmoditias.  These  may  b«  proteemm  of 
milling,  sepsimting,  vashiog,  bniHag^  calcining,  or  otiier  forms  ol 
mannbctore.  In  some  industries  thess  pnMcsMS  an  perfomned 
entirely  at  tbe  mine  orqaainj,  and  in  audi  esses  tbs  special  agents 
are  instructed  that  the  cenaassdwdnleahould  indtids  thestatiBticB 
of  employees  and  wages,  mlaoellsneons  expenses,  and  supplies  and 
mutcriiilK  itiv<ilve<1  in  the  entire  work  of  mining  tlie  erode  material 

I  Bn<l  i>rei>nrii>K  the  mme  for  market.    Kur  e^cainjile,  the  followin); 

(  l)ninclie!«  of  niiniufi  an<l  nuarryinfr  are  of  tliii^  iJianirter:  Kniery 
aui]  eorundiim  mine.-*,  w  her»>  liiii.«hed  emery  wheel.-!  are  freipiently 
mannfju'tiired;  mica  minepi,  sheet  and  crxished  mica  heiut;  the 
(inii-'hetl  prodiiet;  urajihite  mineK.  where  the  eriitle  (traphile  in 
r»'fin***l;  ijriitd."*l>»iie  and  Jiiill-toiit- ijiuirrie!^,  wlien.^  jrrindj<tonet!  and 

Itnillatolier'  are  the  lhiii>hed  |>r>idiKi.-^;  mine?'  or  ijuarriirM  of  kaolin, 
flitit.oeher,  luirytef,  manganese,  i  liiilk,  tale,  niii'a.uniher,  bieiina.and 
iilhiT  iron-oxi<len-lorH,  h  lieix-  the  crude  miiienil  iy  (rroiind  or  other- 
wise |)re|iurei|;  marlile,  );ninite.  and  other  hlime  ijiiarrie^  wlieii- 
.  the  stone  is  ent  and  dr>'.Hsi'fl  and  momiment.i  and  tomli!<tr>n€S  are 
!  manufactured;  tiate  i|iiarrii!-,  where  riMitiny  hiate,  j-lale  black- 
lioards,  fir  hool  slate>i.  atid  sanitary  plmiil>in«  ^■lrtte  hialxs  are  mann- 
facttinHl.  In  all  wich  ciiiies  M  the  foreKoin);  an<l  other;*  wlioreany 
forfii  of  maniifuctiiriii);  in  uecetsary  St  the  mine  orqaarry  before 
the  ]>n>dii<'t  is  placed  f>n  the  market,  tb«  CeDSOs  scbodule  sluMild 

cover  the  entire  work  of  the  t^Mtalilinhment. 


<  Tentb  Census  ol  the  United  States,  Precioos  Metals,  Vol.  XIII, 
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Hm  piietice  foUowed  «ad  the  line  of  dttmArcatioii 
idoptod  for  the  diffttcent  mioends  were  as  followe: 

ABKAsrvK  MATKniArj?: 

Biifirxtoinx  mid  inilhtoneii:  The  quarries  producing 
biihrstunos  and  niilLstones  aloMWt  iDTambly  report 
the  vhIuo  of  drewed  «tooea,  a  segregation  of  actual 
qiiarryiii}r  operations  from  the  flDfuhing  proceee  being 
generally  impracticable.  The  stones  aumufeetured 
range  in  diameter  from  14  to  84  incheiii.  and  are  gen- 
ernllj  sold  in  pairs.  A  ooonderable  by-product  of 
paving  blocks  is  included  in  the  value  of  prodaet  re- 
ported by  this  iudustry. 

Ooran^an  and  emery:  Theee  minerals  are  usually 
concentrated,  cleaneil.  iiml  pulverized  at  tli^^  mines, 
and  the  8tatietic«  aro  waiuly  those  of  the  tiuished 
product 

Vi-ijmUiIHk-  '/"iirh:  Tlic  value  of  the  eniilc  )>i  (>f1ui  t 
ie>  generally  reported  for  tbi.s  abrasive,  although  the 
cnublng,  drying,  and  screening  ojierations  inddent 
to  it.>  ))i  rp;initii  111  for  use  in  tiic  miuiufactui'e  of  sand- 
paper, garnet  paper  aud  cloth,  etc.,  are  in  some 
'  instances  carried  on  in  connection  irith  the  quarry- 
ing. A  so;^n-ngation  of  quarrying  and  linishiiif^  oper- 
ataoufi  is  not  always  practicable,  aud  of  the  total 
produetion  reported,  90.9  per  cent  has  been  min- 
ufacturt  d  or  finished  to  a  certain  exteot  alter  beiiv 
taken  from  the  quarry. 

Garnet:  Preliminary  manipulation  of  the  crude 
e^arii-'f  on'  is  aluiOiit  in v;iri:il>l y  rarrifd  on  at  (he 
mines,  and  the  eobt  of  tbe»e  tiuishiug  operations, 
.  ooDsietin^  for  the  moet  part  of  the  crushing  of  crys- 
tals tn  iivnilnMf  sizes,  washing,  drying,  and  concen-. 
trating,  is  not  separable  from  the  expcnsvc  of  mining. 
The  product  reported  for  this  ahi-asive  may  there- 
fore lx>  regarded  as  partly  llnishoi!.  and  vnliie 
may  be  regarded  as  including  somewhat  more  than 
that  of  the  crude  niineraL 

(Trint/x/oiHK  itinl  y.i  'yivA  ,..  V.  A  ]>oition  of  the  pi-od- 
uct  of  this  abrasive  is  lejuirted  in  the  iXiugh,  that  is. 
trimmed  down  for  lathe  finishing.  The  larger  and 
more  important  e>ftabliHhu)ent«,  hovrrvrr.  i  nni]>lete 
the  stone  ready  for  mounting,  in  whi<  u  iiiHUiiuu  s  the 
value  r)  |)  'rt*  i|  j.s  that  of  the  tininhed  product.  Of 
the  total  [ir.i'liii  tiuii  uf  grindfetonen,  71  j>i-r  cmt  is 
a  b3"-pr<jiiui  t  ol'  sar,'l>tniie  quarries.  '1'Ih-  i-apilul  and 
operatinjj;  expetisc-  11  1  ilii>  purt  of  the  total  produo 
tion  are  tberefore  included  in  tlto  t^tatistice  of  the 
quarries  in  which  the  product  waa  secured. 

j^futorial  i<irth,  tripoli,  and  punitce:  One-third 
of  the  product  for  tliis  indut^try  is  reported  by  the 
Bureau  of  the  Census  as  crude;  this  quantity  repre- 
sients  about  one-fourth  of  the  total  value.  The  re- 
mainder ie  fini^ed  at  the  mines  k>y  Tarious  processes. 
The  process  of  trorlcing  infusorial  earth  consists  in 
burning  and  pressing  into  tire  brick  or  drying,  pul- 
veriinng,  and  bac^gii^.  The  finishing  of  tripoU  gen- 
erally consists  in  burning,  grinding,  and  washing, 
or,  as  is  the  case  in  the  laiigest  establishuients  of  this 


kind,  the  product  is  mannllctured  by  means  of 

latbe^i,  saws,  and  emery  wLci'ls  into  filtfr  tuhos.  and 
disks,  and  shapes  fur  water  tilter^.  The  value  x-e- 
ported  for  pumice  is  for  the  crude  material.  Its  use, 
principally  in  the  manufacture  of  n  rtain  kinds  of 
soap,  was  by  the  company  also  ooutrulling  the  mining 
operations;  but  the  expense  of  this  manufacture  and 
the  finished  value  of  &B  product  are  not  contained 
in  tliis  report 

Oiltitmtet^wAetatoneu^andMytAMaonM:  Of  tbe  total 
oilsfnnn  prtKbicfion  ia  tlic  Tnifi'd  State's  '_'<>,!*  per 
teut  is  huishod  at  the  quarries,  this  amount  repro- 
senflng  61.S  per  cent  of  the  total  valuation.  The 
tinishirifr  [iroci'ss.  whidi  consist^  in  sawing  or  cutting 

itlie  stone  into  strips  averaging  ulxjut  2  by  IJ  by  8 
inches  and  polishing  these  to  a  smooth  Aurfnee,  is 
I     necessary  before  the  product  i'^  Tnnrkf'talil<\  The 
crude  value  iTportcd  represents  ahu«tsl  entirely  the 
j     product  of  one  company,  owning  quarries  in  various 
localities  and  shipping  to  one  central  plant  for  the 
i      tinishiiig  process.    The  United  States  (ieological 
Survey  i-eports  the  product  of  this  company  as  it  is 
'     finally  manufacturcil.  sviiilc  the  Hui-eau  of  the  Census 
reports  the  produetion  and  value  of  the  stone  at  the 
quarries. 

Avbfutm:  Of  the  quantity  shown  for  this  mini  ral  'P. 9 
per  cent  represents  crude  ore.  The  renminder  was 
crushed,  separated,  and  otherwise  prepared  at  tbe  mine 
for  the  market. 

Anjf/uUitaii  and  biluminoiui  rock:  A  large  part  of  tbe 
aaphaltum—elaterite,  uintaite,  etc — ^vras  refined.  Some 
of  the  bitcuninoos  roek  was  palveriaed  at  the  mine  or 
quarry. 

Batyten  Tbe  only  preparation  given  this  mineral  at 

th(>  mines  was  that  of  washing  to  free  It,  whenneeessary, 
from  the  u^socialcd  earth  or  clay. 
Bavwite:  This  mineral  is  ueindly  sorted  at  the  mine 

and  ~u1ijr-rtod  to  solar  or  artiflokl  Iieat  to  dry  it  priiW 
to  its  shipment  to  market. 

Jinrax:  The  product  is  that  of  refined  borax,  the 
crushing,  grindincr.  inixiiip-.  ('vystallization,  and  other 
processes  oi"  relining  being  accomjilisheil  under  the 
management  of  the  mine  owners. 

Ctiiieiit:  In  tltc  case  of  cenicn*  the  nianiifacture 
overshadows  the  mining  of  the  raw  rnalt  rial.    Over  97 
!  per  cent  of  the  Portland  and  natural-i-ock  hydraulic 
'  cement  prtKluction  is  made  by  establishmcnt-s  that  mine, 
'  quarry,  or  excavate  the  raw  material,  and  operate  the 
mines  or  quarries  and  mills  in  conjunction.    Only  es- 
tablishments excavating  the  whole  or  jiart  of  their  raw 

i mate  rial  aro  iucluded  in  the  statistics.   Although  the 
ropoi-ts  do  not  permit  of  a  complete  segregation  of  the 
labor  and  expense  for  the  mining  and  manufacturing 
processes,  yet  it  would  api>ear  that  in  the  case  of  the 
I  iuanufa(!ture  of  natural  rock  cement  the  mining  expense 
I  is  not  to  exceed  one^third  of  the  cost  of  the  marketable 
product,  and  ,in  tbe  case  of  Portland  cement  tlie  portion 
I  on  the  side  of  mining  or  quarrying  is  very  moeh  leas. 


Digitized  by  Google 


12 


MINES  AND  QUARRIES. 


lu  tbc  ciise  uf  the  ecinciit  coiupunics  u;>iiig  the  marl  de- 
posits contiguous  to  tile  Great  Lakes,  whieb  msterial  is 

dimply  excavated  with  steam  dredjjesi.  the  coat  of  iiiiiiiti^ 
or  excavation  is  ait  almost  iusigiiiticant  pail  of  the  coiit 
of  cement  manufacture.  Nearly  14  per  cent  of  the 
Portland  ocment  production  was  made  from  marl  thus 
dredged  or  excavated. 

C^.'  Of  the  qnaottl^  of  products  shown,  17.3  per 
cent  Wits  prcpiirod  at  the  mine  or  (jniary.  Tliis  jm-p- 
anitiun  consi.sts  priAcipall^'  of  washiiij;  and  grindinjf. 

Ooaly  antkrweite  and  hihanintna:  Anthnicite  coal  is 
brnkr  n  nml  sen cnr^d  and  somethiies  washed  at  the  mine; 
bitiiuiinoii;^  is  !>hipped  sm  the  ruu  of  the  luiiie. 

dipper  ore/  The  reduction  of  the  Lalce  Superior  cop* 
jx-r  ores  is  dorio  mridinni'-fillv  in  st-uiip  miMK  lo.  iilnl  nt 
tbeuiiue,  and  the  prodiu  t,  known  as  "copper  miiu  ial," 
is  shipped  to  a  smelter,  opemted  either  by  the  same 
or  hy  s<>nie  other  company.  As  the  stamp  mill  is  in 
all  cases  rejjarded  us  part  uf  tlie  mine  e<pii]inient,  a 
th<»roujfli  sepanklioii  of  tlie  lalior  and  exjx'nses  of  the 
uiini-  fi'  Ui  those  of  the  mill  i-  iiripnuliealde;  hoth 
have  iheret'iir*'  heen  iacliuicti  in  the  mining  ceubiis. 
The  identity  of  tlie  sinidt<  r.  on  the  contrary,  as  dis- 
tinct from  the  iniiie  is  maintained,  as  a  ruh-.  even  ir) 
tlioc*  aise-s  ill  which  it  is  owned  luid  op»<iutod  hy  tiie  min- 
ings company.  It  has  Iwen  possible,  thorefbre,  ii>  elim- 
inate snadtei-s  from  the  censii"  of  mines  ])roper.  The 
statistich  for  copjxu'  ores,  other  tiian  tiiose  of  the  Lake 
Superior  region,  are  generally  for  the  crude  ore;  still 
in  some  c%m9  the  ore  is  dressed  at  the  mines  before 
smelt  iiii;. 

Flint  and  fii'hjHtr:  The  Hint  producetl  is  properly 
quarts  and  not  true  flint,  which  \»  the  nodular  variety  of 
silica  occurring  in  calcareous  strata,  parti<ularly  !n 
challc.  Appio-vimately  52  per  cent  of  the  so-called 
"  flint,"  or  quartz,  and  feldspar  production  is  marketed 
in  its  crude  state  and  the  balance  as  ground  material. 
With  the  exception  of  the  one  proces.s  of  {frindinff,  the 
material     not  subjected  to  manufacturing  processes. 

Fhumpar:  Less  than  one-tenth  of  the  quantity  and 
alK)iit  oiie-tifth  of  the  value  rej>orted  represents  the 
pixjduct  prepared  at  the  mine  for  the  market,  the  prep- 
aration consisting  of  washing,  drying,  and  grindiitg. 

ViilJ.  Kii'th;  The  mining  of  fuller's  earth  is  mere 
excavation  and  doe^  nut  i-equirc  sicilled  labor.  The 
material  is  dried,  ground,  and  in  some  cases  sized,  but 
is  not  otherwise  subjected  to  maiiiifacturing  processes. 

GdUI  Ufid  «ilvef:  The  reduction  or  reworking  of 
argentiferous  and  auriferous  ores  is  carried  on  by 
establishments  which,  for  the  j)urj>ose  of  tlx-  iriinint.' 
cen«ju«,  are  divided  into  four  cliu*!»cij:  (1)  Keductiou 
workss  commanl3'-  known  as  ^  mills"  (stamp  and  amalga- 
mnf'iiii.  cldrtrinaticni,  cyaniding.  and  .  . tin  . nt  i nl  iiig 
nulls),  which  aiv  located  at  the  mine  aiui  operateU  by 
the  mining  company,  the  labor  being  employed  inter- 
changeably In  t!u'  niinitig  and  the  milling;  li!)  reduction 
works  (milU)  which  an-  oijerated  iiidependontly  and  in 


i which  the  ore  in  either  treated  for  a  lixed  compensation 
or  purchased  outright  and  the  contents  sold  to  snwltera; 

("t  -niflting  establisliiiiciit-,  whirli  nrc  u-iuilly  operated 
indepcudeutly,  even  when  the  mine  and  smelter  are 
owned  by  the  same  company;  {4)  ore-dressing  works 
(cnnrrntnitrir-)  which  are  operated  f>y  and  in  roniif.ti'in 
with  the  smelting  ctitabliahiQeutii.  The  first  two  cbitt,ses 
have  been  iticlud«i  In  the  mining  census.  The  third  class 
ha.s  Vh'imi  excluded,  having  apiH  urt  il  in  tfir-  census  of 
uiauut'acturei$,  1900.  The  fourth  class  is  >o  uitituately 
allied  with  the  smeltiBg  and  refining  of  ores  that  it  was 
■  im]>fi~'-i'>li'  to  make  a  sepnititinii,  ;im({  therefore  tb^ 
have  been  duissed  also  us  manufactures. 
CftaphUe:  Almost  the  entire  prodnotion  reported  is 

that  of  the  ininerni  prrptin-d  for  flic  itrarlccl.  The  ore 
is  cruslu'd,  stamped,  seimnited,  dried,  and  screened. 

(■■ij'sifm:  Nearly  all  of  the  gypsum  quarried  is  cal- 
cined and  manufactured  into  wall  or  t'cment  plaster, 
and  the  manufacturing  exjjcnsc  i.s  the  largest  part  of 
the  cost  of  production  of  the  marketable  prcKlucts. 
.Vboi't  lo  per<  ent  of  the  gypsiun  quarried  is  reported 
as  us»m1  in  the  crude  stiite.  and  7.4  per  tent  is  ground 
f(tr  land  plaster.  The  remaining  83.6  per  cent  i.s  cal- 
cined into  plaster  of  Paris,  and  most  of  the  plaster  of 
j  Paris  is  Ulad^^  into  wall  or  cement  plaster  by  tlie  admix- 
I  tore  of  a  retail  I.  r     silier.  hair,  or  other  material. 

//(./(  or, :  Solium  of  the  oix-  is  crushed,  separated,  cal- 
cined, and  dried  at  the  ndues. 

I^d  and  2IIII-  iifix:  The  dressing  of  these  ores,  pre- 
paratory to  their  final  trealmenl  \\\  -melting,  Uiiually 
done  at  the  mine,  cither  by  hand  jigs  or  iu  concentrating 
mills  operated  in  connection  with  the  mine;  therefore 

I no  separation  uf  labor  and  other  expenses  as  between 
the  mine  and  the  mill  is  possible.  There  are  a  few  cus- 
tom mills  which  are  not  coiniecte<l  with  anv  particular 
mine,  but  which  either  treat  rough  ores  for  a  Axed  com- 
;  pensotion  or  purchase  them  ontright  and  sell  the  dre^tsed 
contents.  .Since  the  custom  mills  form  but  a  >nmll  pnv 
jxirtiou  of  the  total,  all  mills,  whether  connected  %rith 
raining  companies  or  independent,  have  been  included 
in  the  mining  census.  Smelters,  mi  fhe  contrary,  in 
those  cai«es  wliei-e  they  are  owned  by  uiiuing  companies, 
as  well  as  in  all  others,  are  operated  as  independent  es- 
tabli-1iMirni-.  Ill  1 1  lie\' hare  not,  therefore,  been  included 
1  iu  the  mining  ceasus. 

I     lAthimii  Wei  This  represents  the  crude  ore,  no  niann- 

fa<'fiiring  jiro(>e.ss  being  undertaken  at  the  nnne. 
I     2fit!fut:iitU:  Of  the  quantity  reported,  »2.o  per  cent 
I  was  calcined  at  the  mine,  the  remainder  being  the  crude 

ore. 

Jl'i/ii/'iiH",  :  The  preparation  usually  given  to  the 
I  ore  at  the  mine  is  erushing,  washing,  and  screening. 

.!/'//•/.■  The  statistics  presentetl  in  the  report  on  marl 
pertain  to  the  green  sand  marls  of  N'<>w  .I<>rscy  and 
Virgiina.  which  are  used  for  fertilizing.  One-third 
of  the  product  is  ilried  and  ground,  but  with  this  ex- 
I  ception  the  product  is  not  subjected  to  any  maniifaetur- 
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ing  pnx'cs-^.  Th«>  mining  of  marl  is  simply  a  pruceas  of 
ex«'iiviiti(>?i 

J//»  ' .-  Til!'  f>Uiti!*tics  in<'lu<lt'  >uch  niiinufucturinji;  proo- 
Oi^sfs  uf-  ai'o  involved  in  the  rtMiiovul  of  udlicriiig  ffig- 
monts  of  flint  unil  fold.spiir  iiud  8ueh  j»iit.s  of  the  mien 
itfit'lf  us  contain  foiviyn  ingredients.  The  sheet  mica 
is  pte^Mireil  )>y  splitting  the  bloiks  into  sh«et»,  which 
are  eut  to  si  size. 

Mineral piijriit^iitK^  criid, :  Most  of  the  processes  neces- 
sary for  the  marketing  of  erude  piguient-s  arc  undertaken 
at  the  mine.  The  ore  is  disintegn»tod  by  expos nre  to 
the  atinosphero,  roughly  crushed,  dried,  pulverized,  and 
liereendd  or  seiiarated.  The  ground  ore  i«  sometimes 
levigated  and  the  settled  produet.s  dried. 

2f»UuiU:  Mooante  is  obtained  in  placer  nu'ning: 
aearlv  all  of  it  for  whidi  statistics  are  given  was  pre- 
pured  ill  the  mine  for  the  uuu  koi  1)\  « iushing  ami  some 
fciiueti  by  con«eat»tioa.   A  little  o£  the  mineral  was 
concentrated  eiectro-tnaj^etioally. 

X'lluroi  (jas:  The  statistics  are  for  the  pnKhict  as 
piped  from  the  wella,  and  the  valae  is  that  received  for 
it  at  the  point  of  bon^jumption. 

IVfn.hfUw :  The  etatistics  sbown  are  wholly  for  the 
crude  product. 

l^n»ph(tfe  roek:  Rock  j  h.  -(  luite  is  mually  washed 
to  free  it  Ft-,  an  muuI  and  other  iniiturities  and  kihi-dried 
to  free  it  from  moisture.  When  mined  in  too  large 
bowldera  to  be  easily  handled,  it  is  crashed.  This  ia  all 
done  at  or  near  the  nsiif.  I'ivci-  ]>i-!iMr'  i-.  \\;i-lh<3  and 
screened  immediately  uftcr  being  puuipud  up  from  the 
river  bottom,  and  ia  dried  with  hot  air  and  ocrBened 
again  iH'fon-  iM-ing  niiii  l.fli  !. 

Pi-KcioMnlonee:  The  value  i.s  reported  for  the  product 
in  the  ronjfh  sttate  aa  mined  or  found. 

Q'u.  l.^^J I- :  Alinnst  th(^  whole  of  the  output  i>  flint 
of  the  (luiek.^iilver  extracted  from  its  chief  ore,  cLunalHir; 
only  a  small  part  of  the  ore  was  reported  unooneen- 
trated. 

Stbkl.  hardkkiko  mstaijs: 

Chrome  ore:  The  statistics  are  for  the  ore  as  mined, 
Bone  of  it  having  been  preijared  at  the  mine. 

Molybdenmn,:  The  molybdenite  was  reported  as 
crude,  no  proeeiM  of  manufacture  being  given. 

and  cobalt  ore,  washed  aud  then  smelted  into  matte 
at  tiie  mine. 

llutV- :  T!ic  vi'iHirt  i<  fnr  tlie  crude  mineral,  in  no 
way  selected  or  concentrated. 

Tftnytitm:  8dmeo!f  theora  iflooDcentntedtofkKnu 
CO  to  <>5  per  cent  tnngateD  oxide,  Irat  mudi  of  it  is 
the  crude  as  mined. 

Uranium  and  vanadium!  The  values  are  for  the 
crude  ores  from  whieh  these  inotnl'.  nvo  derived, 
except  that  a  few  tous  of  the  uranium  ore  waii  re- 
ported aa  GODcentnted. 


.Stonk: 

Limeiione*  aud  ddomiU*:  Of  the  total  product 
18. ."i  per  cent  in  value  was  for  building  purposes, 
]  17. o  per  i-ent  for  blast  furnace  flux,  and  the  value 
of  lime  bumed  30.T  per  cent,  mo>t  d  \'u\-  remainder 
being  crushed  for  conereti-,  railroad  ballast,  road- 
making,  macadam,  etc.,  or  prepared  for  curbing  and 
llagging. 

JtarbU:  Of  the  total  product,  45.1  per  cent  was 
sold  rou^h.   The  remainder  was  sold  dreaaed,  for 
building  purpoaea,  for  interior  decoration,  and  for 
i     monumental,  ornamental,  and  other  purposes. 

Sandtttmet  and  gvttrtgiUt:  Of  these,  29.4  per  «ent 
in  value  waB  i^old  rough:  27.3  per  cent  was  dupoaed 
of  dressed  for  building  purpostxs:  and  the  remainder 
was  crushed  for  concrete,  ballast,  ripmp,  etc.,  or  pre- 
pared for  curbing  and  flagging. 

Sih'm  fumd:  This,  aa  sbown  here,  h  the  product 
of  quarries,  not  of  sand  banks,  and  was  generally 
obtained  from  rock  pu1vori<:ed  at  the  tnine. 

SiUoeaut  cryttaUine  rocka:  Of  the  whole  product, 
21.8  per  cent  in  value  was  sold  in  the  rough  state; 
20.(1  per  cent  was  dressed  for  building  purposes;  VIS* 
per  cent  was  prepared  for  monumental  work:  ntnl 
the  remainder  was  crushed  for  roadmaklng,  ripmii, 
etc.,  or  prepared  for  curbing,  jMiving,  flag>:iu^.  i-tc. 

Slate:  The  slate  is  split  and  cut  into  rooting  i>late 
or  made  into  slates  and  slate  pencils,  sanitary  slabs, 
«  ti  ..  lit  the  mines,  as  it  is  necessary  to  work  the 
material  when  moijiU  The  proportion  of  the  value 
of  product  prepared  for  roo6n)^  was  86.9  ^x-r  cent. 
Sfilj  l.  r  'nn/  /■•inf.::  Tin-  st;it'-(u  ~  t'oi  (he  sulphur 
j  are  for  the  rctincd;  for  the  pyritc  they  are,  generally 
I  speakini?,  for  the  substance  as  picked,  rolled,  ji^fired, 

and  :i<sfn-tiil  at  tin-  Jiiiiif.  Snnie  pyrite  wri>  a  by- 
product of  coal  miues,  being  picked  from  the  refuse. 

Ttile  and  tot^stene:  The  tale  is  almost  all  ff round  fbr 
the  market,  and  the  .soa])stone  is  manufactured  into 
i  wasbtubs,  slabs,  sanitary  wai'e,  etc,  nearly  all  the 
product  mined  bMn|^  manufactured  by  the  original 
produrctN.    Tlii^   fdltatt'd  variety  of  tnl.-  i<  usually 
!  ground  into  talcum  powder  and  the  fibrous  variety 
I  into  material  for  paper  filling.   All  these  processes  are 
aecomplishi  (i  at  or  m  ar  the  mine. 

The  liniiUiLioii  ot  the  census  inviuirv  lo  liie  openilions 
at  the  mine  or  quarry  ha.s  resulted  in  the  exclusion  of 
'  a  eonsiM  ■v  !i  !.  jini  tiiiii  of  the  values  geuerallv  assigned 
to  the  niinrral  pmlin  t^  of  the  country.    These  dilfer- 
I  ences  ai-e  full}'  explained  in  the  six-cial  reports  for  eaoh 
I  mineral.    A  comptu  i-<in  of  the  (jiiantity  of  the  ores  as 
re{)orted  to  the  Bureau  ot'  tlie  Ceiisu>  tor  the  year  lt>ti2, 
with  the  quantity  of  the  metal  obtained  from  the  same 
class  of  ore  during  the  same  period,  tmt  i>o<>ilily  rained, 
at  least  in  part,  duriug  the  preceding  year,  illustrates 
the  disparity  in  the  quaatitiea.  It  is  possible  to  m^ke 
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this  comporiaoD  for  a  few  miaeml^,  and  the  totai^i  are 
girea  in  the  following  atatementt 


Trrin  ftrf,  Iuiik  tnti*  , 


pfodwrt* 


CioUi  aibd  nilrcr  ore,  short  Ujuc 


Min*'ntl  I'iKinL'iil?",  4'ni<U' 


l>iiiriioiik,1isatlMM. 


Rcillu-il  liiL-tjil; 

(ittlJ,  Cmt  DUliCL-*  

Sllvtr.  (iile  nuiii't*. . . 

CofHwr,  {niiiii(L<  

Ia'ihI,  ^linrt  ttiii>  

Zliif.  -hurl  tiiiii  


lt«rilli'<l  tiK'tnl: 

iiMA.  riiiv  oiinre*. . 
SlIviT.  liiiu  onnco. 

Copji^T,  T"i"n(l»  

lAinl.  short  tons.  . 


a. 


11. 
(i-.'.'i. 


.  Konm<l  Wnii.  fhf>rt  l">ii>< 
'  .Sptllor.  dbort  tons  


I  lU'p'  irt'il  bjr  CuiC^d  amvat  tivuItiKkml  Survey,  <iuu  wbite  iiud  VeuvUau  it-I 
omliivd.  > 

Kti-1i»Iv<>  ai  ptecn  tainion;  tki»  li  ilMnm  ta  mOmA  aMM.  AW  ggirln 
vivc  uf  AliMikft. 

Speetal  seheitvlet. — ^At  the  een«n»  at  1840  tb«  statis- 

tir-^  foi-  mini's  iinil  ijU'i;Ti''s  wero  collected  on  ;i  -i  Im'iIuIo 
entitled  '"Schedule  of  luiues,  agriculture,  comuicrco. 
mannfectaiieBf  «tc.^  The  sehedak)  mod  at  fh«  oentsusns 
of  1s50,  IStlO.  nnd  T^Tit  i1i--iL'iiati-I  "  IVofhu-ts  of 
iudustry,"aad  uouuprehetided  uiuuufactui-e^j,  uiiueii,  and 
fisheries.  As  already  stated,  the  special  schedides  were 
iiitroflviced  nnd  cnrrir-f!  to  excess  rif  tho  fcti-ns  of  1880. 
which  was  taken  uudcr  the  t>uper vision  of  Gen.  Francis 
A.  Walker,  wbo  had  already  empbasiied  tiie  ne««8ity 

of  such  II  schedule  in  presentinij  the  stiitistit  -  f<i!'  fhe 
census  of  1870.  Thei"«  were  44  special  sciKtliik.^,  n 
separate  schedule  being  provided  not  merely  for  each 
of  the  different  uiinerwl>.  exrept  those  tutmlnted  as 
"minor  mineiuhi,"  but  foi  llic  different  conditions  under 
which  tbasamamiiieral  wfl!<  mined,  and  different  sections 
nf  till-  conntrv  were  a.H!*igned  to  different  expert  agents, 
and  they  in  turn  were  porinittcd  to  use  difforcnt  foiius 
of  schedules  for  the  same  mineral  aa  mined  in  their 
respective  districts. 

The  use  of  special  schedules  was  continued  at  the 
cengns  of  ISOl),  but  the  number  of  sepiinitc  schedules 
was  reduced  to  23—1  general  and  ^2  lipccial.  The 
special  schedules  were  used  to  develop  features  peenl* 
iar  to  iron  ore,  gold  and  silver  mines  and  n-duction 
works,  transportation  of  gold  nnd  ailrer  ore  and  huliion, 
copper  mines,  lead  mines,  zino  mines,  qnicksllver  mines 
and  re<luction  works,  iniingiuiese  oiv,  precious  stones. 
«oal  mineSf  diatribution  of  coal  for  consumption,  crude 
petroleum,  natural  gas,  stone  quarries,  mineral  waters, 
copi>er  smelters  and  refiners,  lead  smelteraand  refiners, 
lead  refiners,  and  zinv  reduction  works. 

The  object  of  the  speohil  fwhednle  U  to  develop  in 
dt^tail  the  te<.'luiii|ue  of  an  in  lu-riy  an  l  to  n'ltiiin  from 
each  establiitbmeut  a  schedule  carefully  tilled  out,  the 
completion  of  which  requires  knowledge  and  time. 
Th<'  p;  iiiKiry  object  of  a  census  is  to  olitain  complete 
and  rapid  enumeratiuu,  to  show  the  magnitude  of  au 
industry,  the  number  of  people  it  employs,  the  amount 
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paid  in  wages,  and  the  quantity  and  value  of  ita  prod- 
ucts.   It  is  obvious,  therefore,  that  these  objects  are 

in  u  measure  antagonist!*',  and  that  the  success  of  a 
ccnsu««  depends  very  largely  upon  the  degree  to  which 
they  ran  be  harmonised.  The  echednl«  should  not 
he  so  elaborate  and  technical  that  they  can  not  he  pre- 
pared by  an  agent  of  average  intelligence,  tuincc  they 
would  so  delay  the  canvass  as  to  make  a'  complete 

iMiuiMi  rut i< in  in:|ii, i^-ililc. 

I'Jie  value  of  the  statiiiticH  for  a  nundh-r  nf  the  min- 
erals at  the  census  of  1880  was  seriously  impaired  by 
the  adoption  of  a  too  elaborat'"  Ani  t'' '  linii  ;il  ~<  li(  iluli 
The  technical  features  of  a  spec  ial  schedule  are  so  inter- 
woven with  the  freneral  features  to  be  developed  by  a 
census  that  it  in  iiumv  i  iist'>,  iniprii.'tical)le  to  com- 
bine the  two  so  us  to  obtain  uniform  stiitistics  for  all 
industries  or  all  branches  of  the  same  industry.  The 

ii>r  ii'  -:p('ciiil  st'hcdiili-^  is  essential  to  the  <levclii]injriit 
of  the  ceiifua  statistics  for  miuesaud  quarried,  but  there 
are  certain  data— such  as  the  number  of  different  dassee 

of  ealpl^^ve<^s.  tnfnl  wnj^es,  amount  of  niiscellaneou'} 
expenses,  cost  of  siqipjics  and  materials,  and  the  (luan- 
tity  and  value  of  the  product — that  should  be  called  for 
uniformly  in  ail  such  schedules.  If  these  ini]nirit>s  are 
not  uniform  it  Ix^comes  imjxjssilile  to  make  uggregates 
for  all  bninches  of  industry.    The  omission  of  these 

general  inqnides,  and  the  lack  of  uniformity  in  the 
answers  obtained  in  cases  where  they  are  induded,  are 

serious  impediments  (o  the  use  of  the  mining  Statistics 
of  the  censuses  of  iJv&U  and  IS'JO. 

Tho  general  tendency  in  statistical  inquiries,  aa  con- 
ducted by  the  Bureau  of  the  Censua,  la  to  simplify  the 

schedule. 

An  investigation  designed  to  develop  technical  fea- 
tures can  he  oondncted  with  hatter  advantage  and  the 
results  be  more  aatisfiurloiy  if  the  inqniri^  are  confined 

to  ri'iiiTsentative  establishments.  Many  >  >f  ihf  ir]ijini  if.s 
couceruiug  technical  matters  are  not  applicable  to  the 
major  portion  of  the  eetabUshmenta  enumerated,  and 
therefore  are  confusing  ihv  ctninu'rator  and  to  the 
pei>ion  who  furaishes  the  information. 

The  technical  portions  of  the  census  of  mines  and 
quarries  rekte  very  largely  to  matters  that  are  perti- 
nent  to  the  investigations  of  the  United  States  Geolog- 
ind  Survey-,  the  results  of  which  are  given  in  (In  annual 
reports  on  the  mineral  resources  of  the  United  States. 
The  ooIUboTation  between  that  office  and  the  Bureau  of 
the  Census  in  tin  ndning  een^in  of  \*.M-2  very  largely 
relievet.1  the  bureau  of  tho  Census  i  iou)  the  tjisk  of  ob- 
taining technical  data.'  The  special  schedules  of  tbo 
Survej'  Hccomimnietl  the  more  general  Ceusus  scliedule, 
l>oth  being  prepared  for  every  miuc  uud  quarry  euuuier- 
ated.  There  were  7  Ceneus  schedules,  designated  aa 
follows: 

Special  Mdiicdulc  Ni>.  *>.  All  tijiuca  mu\  (^luu-rics  uivut  l>e  rupcwted 
on  this  ached  ale  axcepl  thaw  for  which  ipedal  tcbcdnlcs  are  jno- 

*  Tenth  Centos,  Hinfaw MiiStrltS,  VoL  XV,  page  zidv. 

■  Sen  j}a«!e«  16  iad  11  for  DMUonuunm  emceimiag  collabonnoa 
batweaa  t^e  United  States  Geolo^bil  Survey  and  tha  Boraaa  of 
theOexwoi. 
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Tided.  Mhiee  and  qoarrkis  of  the  fnllouini;  tiuoenito  are  tn  ho 
idQiorted  on  this  idiedalK:  BlucAtonc,  pmnitc,  limealOM,  niarbl«-, 
nndHfeoiM,  iltiteh  tmp  rack,  grindBtoneB,  millatoneo,  MA|Mton«  and 
fade,  cmxMiit  rock,  alay,  Imytea,  emerjr  and  comndinD,  gypauBi, 

m'w.i,  iniiiiTdl  paintf,  p)i<>'{ihat<>  mck,in]0  on,  and  manganese  are. 
S|>i'('ial  attention  i.i  talloil  to  tht-  fact  that  on  this  seb«ilu1e  nbo 
(sp«N-i;  l  -.  lii  iiiil  X  I  *ii  should  Im?  reported  the  iionarvi'nlift  i 
or  8«>ft  leajl  unm-^  l.Matod  eai-t  of  the  Itocky  iii<iiiiiiain!<,  theoopper 
miue«>  uf  the  laki?  Sajwrior  nrjfion,  mid  xiiic  inim'!'.  Other  mill- 
9nds  mined  a»  «ucli  to  Ik>  reported  on  this  .«rhe<hde,  except  when- 
tbef  aawmnpany  minemli!  of  more  im)>ortAii<-e,  x-i  ]ilHliniim  in  ^old 
plaeen,  are  the  loUoiring;  Antimooy,  Babestoe^  aephaltam,  Iwax- 
ita,  boiax,  duome  am,  eobalt^  lald^iar,  flbnNM  talc,  flint,  fluor- 
•l»r,  fnller'H  earth,  gurnet,  Kntphlto,  infuaoikl  earth  and  tripoli, 
nio^nexiteH,  inarli^,  niolybdanum,  monasite,  oibtonea,  platinaro, 
prvti'iii^  -I  iiit  H,  pyrite,  erystalline  c|<Kir1r,  <;iiicklUtrar,  ttltilfi,  aol* 
j>hur.  tiiutj.sleti,  tiraiiinin,  and  vanadium. 

Sjieiial  ticiieduh'  Xc>.  B.  i  >r .  >::i  mine^  botfa  anthnciteand  bitu- 
niinuua,  and  anthracite  omi  wa-ln  rieji. 

S|H-t'i«l  •'c'lieiUde  No.  \i,  for  jwtr»>!fuai  and  natunil-;^  wellt". 

Special  achedula  Ho.  10,  for  gold  aud  alver  and  aiigeutifenMia 
and  aniilaroua  lead  and  copperiDinea. 

^edal  achednla  Ko.  11,  for  ndoctloo  worka  of  the  precione 
in«t«t«  (other  than  nneltera  and  leflneriw). 

^tu  cial  *.  tii  i1nl^  No.  lia,  a  PuppU'menUd  Hrhednh'  for  admittii^- 
tratn  i-  imil  ^'i  iivr.il  nfTiees.  This  w'he<hile  i?i  intendtsl  for  corpora- 
tiom,  liiiii",  ii  ]i;iiivi  lii;(l-  i|  <!rMtinj!;  niori'  than  i>iie  mini-,  <iiuirry, 
•  >r  rwliiclioii  workii,  w  uii  a  central  oflice  for  all  of  them.  I'pori 
thiH  schedule  nhould  Iw  rejiorted  the  eniployet'T'  i>l  sncli  central 
ol&oe,  with  their  saJariee  or  wa^trf,  un<l  all  other  emplovMai  whone 
-work  ia  not  confined  to  one  particular  mine,  qiuirrx-,  or  reduction 
warke^  each  aa  ipenanl  eupwioteadeiiila,  machinieta,  mrvayttn, 
tic  All  geoeial  espensee  are  a)ao  to  be  reported  on  ihia  setMdtikt 
and  the  data  icikriing  to  rapital  stork,  bonda,  dlTidenda,  and  ae- 
P«!<>nnent8  of  inoorpoiated  com)i«nie8.  No  data  reportMl  on  thin 
schedule  fhoulil  appear  on  the  (separate  report*  fur  the  individiuil 
nunes,  quarrie-s  or  nHhiction  works'.  Separate  seheilule*  are  sup- 
plied for  these  iii:liviilii;il  iilant-j 

Sjpodal  schedule  So.  tib,  a  Kii]i|>li'nii  iital  ^cUetiutLS  lor  hlueotoue, 
giaatta^  limestone,  marble,  i«!i>l^ti';ii'.  lUate,  and  trap  rock  4|uar- 
lice,  upon  which  a  full  dejfcriptiou  of  the  nuarrying  and  stone- 
drewuii,'  t.iai  hint*  in  use  nhould  \ye  given.  This  scluflule  ii?  to  be 
filled  oot  in  addition  to  and  aupplementary  to  epaclal  achedule  No. 
6  for  an  atone  qnaniee. 

The  six^cial  .s<:hcdul('.s  of  the  (ieologifltl  Sui'vi  v  were 
Id  the  form  of  «nnall  caxda  and  were  provided  fur  tiic 
following  minenJa; 


slate. 

Marble. 

Trap  nM-k. 

tiraoitu. 

Sandstone. 

Blueetone. 

Limestone. 

Snlphiitic  aeid. 

Bastes. 

Minenl  paluta 

lOca. 

Pboepbate  roek. 

tiypi^nni. 

Ku>ery  ami  corundmn. 

Milli'tuni-s. 
(irindi^toneH. 
Soap(!t">uo  and  talc. 
ItituuiiuouH  uuaii. 
Anthracite  coal. 
Coke. 

Coke,  bypHidtiei  plaata. 


Brick  and  tile. 
I'ottery. 

^'lay  iiiiiiLHi. 
.Mineral  watery. 
Cement. 

Ve^p  mines  (fireciooa  metabj. 
Reduction  worka  at  mines. 
Placer  and  mirfniw  mlnca  (pm- 

dotia  matale). 
Loixl  or  cuatom  milla  or  amelt- 

ing  worka  (preciaina  metala). 
Nauualgaa. 
Crode  petroleom. 
Iron  Otis. 
Manpcanese  ore. 
iiiw,  tar,  and  ammoiu^ 
Precious  htoue.". 

Slinor  mineraici  (ageneral  whe«l- 
ule  for  the  production  of  all 
other  mi:i!  ral^  ii>,t  im  luiled 
in  the  foregoing  li^t). 


The  oombiiwtion  of  the  dataoontBined  on  the  CeiuuB 
and  Geolofpcal  Surx  cy  Hchedules  makee  p08(dble  the 
presentation  of  complete  censii.s  statistics  for  tbe  general 
features  of  the  industries  aad  also  of  teohDicai  iufor* 
tdfttion  ooneeming  each  nuneral.  It  is  believed  tiut 
iIiLh  armngetneut  ba.s  rej^uUed  in  the  most  cuinpIefeB  and 
iiarmoniottt  census  of  mines  And  qtiarries  ever  taken. 
It  bft»  made  poesible  a  aepantion  of  tlie  purelj  aoien- 
tifU-  and  teehnical  inquiries  from  the  statiHtiiul.  At 
the  same  time«,faU  information  on  each  phase  of  the 
subjoct  has  been  seeared  through  the  medintn  of  the 
same  ajrent.s. 

Jiiipert  special  agenta. — At  the  censuses  of  to 
1870,  indnsiTe,  the  inining  oetnuB  was  made  by  the 
l^iited  States  marshals,  and  was  incident  to  the  enu- 
metutiuu  of  population  and  the  coUeotion  of  tlie  '-taf 
tics  of  Rgrienlttire  and  maoufiactttres.  The  prim  ipul 
<liily  r,t"  tin  ;i>-.i>taiit  iiiarslials  was  the  (>mimer)ition  of 
population.  The  other  three  inquiriea — agiiculture, 
manufactuves,  and  mininft^wei«  regarded  as  of  macb 
le.-is  ini|M)rtunce,  ami  it  i-.  ])ro)j«bl6tluit their imporbinoe 
wa«  rated  in  the  order  uumod. 

The  first  provision  of  lawautborinng  the  employment 
of  exixTt  special  agntits  is  contained  iti  >c<  tinn  is  of  the 
act  of  March  3,  ISti',  providing  for  the  ccosiu^,  of  18i:i0. 
This  provision  was  reenacted  in  the  laws  providing  for 
the  Kh'venlh  imd  Twelfth  cenHnso.s  and  in  the  act  of 
March  G,  190i!,  under  which  the  ceii-s  )f  that  year  was 
taken. 

I'd  siiiiv.  iMio-iio-i  d  in  an  industry,  nr  intimately  associ- 
ated with  it  through  fiiumcial  idcntificatiou  or  througlii 
long  experience  in  tlie  omnpUatlon  of  statistical  infor- 
mation cnncei  niii;.'  it.  arc  in  a  position  to  .seloet  the 
data  of  greatest  value  and  to  piuss  upon  the  practiai- 
bility  of  the  schedule  to  be  used  in  collecting  these  data. 
The  prinripnl  advantapp  tn  ^tntistical  work  front  the 
employment  of  such  pei-sons  is  in  the  drafting  of  the 
sohedtdes  and  aoalyslB  of  the  reanlts.  After  the  form  of 

the  .schedule  i>t  detertnined  and  the  inquiries  tliotrniLrhly 
understood,  the  collection  of  the  returns  requires  ))iit 
slight,  if  Miy,  teohnieal  knowledge.  At  the  census  of 

lf<'"»  nn  attempt  was  made  to  emiilny  cxprrts  to  make 
the  cHuva-ss.'  hut  it  was  impossHik'  to  obuiiti  a  suthcient 
number  of  tij^ents  who  had  either  a  theoretical  or  prae- 
tical  knowledfre  of  mining  to  do  the  work.  At  the  cen- 
sus of  liSlh)  ex£H;rts  and  others  were  employed,  the  ex- 
pert agents,  as  a  rule,  having  supervision  of  the  canvass 
for  certain  .sections  of  the  country  or  for  certain  min- 
erals, irrespective  t)f  the  location  of  the  mines.  In  lt<t)2 
the  schedules  followed  the  general  form  use<l  in  collect- 
ing th(>  statistics  of  manufacturing  and  mechanical  in- 
dustries. This  «as  necessary  in  order  that  the  totals 
for  manufacturing  and  mining  might  be  coin  hi  tied  and 
the  aggregate  for  all  such  industries  presented.  More- 
over, the  technical  schedules  used  by  the  Geolog- 
ical Survey  were  adopted  by  the  Bureau  of  the  Cen- 
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siui,  tbt'io  was  no  uucti6bity  for  tin-  oinploymnit  of  ex- 
perts the  Bnnmu  in  the  piopumtiou  of  any  of  tin- 
ri  tniTK.  T!i«'  t  jiiiVilfts  whs  miulo  Uy  tli<>  rr'jjulur  force 
of  Ikii  wui.  Hssisted  by  the  oflin'  and  Hold  forcr-  of 
the  (Jeolojfifiil  Survey. 

thff'lf>(i/'<tf''")i  ir/'f/i  th':  L'iilt':</  SfdtiJt  Oifihufi'tll  Sili'- 

t!tfy,"The  Uiiit««i  bUites  tieologiral  Survey  was  org'an- 
ixed  under  tbe  act  of  March  8, 1879,  which  established 

tlic  nflico  nm),  anionj,'  otlier  (!ntT<<-;.  prn^-iilcil  t\v.\\  it 
.shouJi,!  examine  "tbo  geolugkal  .strut  tui*i,  Hiijjciul 
Tt>soiirres  and  products  of  the  imtional  domain.''  An 
act  of  ConpresH  of  Augii.st  7.  1882,  providi-  <luit  an 
amount  not  to  exceed  i^lO.OX)  may  be  aniiuuUy  applied 
by  the  Director  of  thi-  Mirvey.  under  the  direction  of 
the  Secretary  of  the  Interior,  !<»  the  procurinj^  of  statis- 
tics in  relation  to  mines  and  mining  other  than  fjold  and 
.silver  and  to  making^cbemifal  analyses  of  iron.  coal,  and 
oil.  The  first  annimt  i.  p(  if  nf  the  Survey.  li  v;iv 
tinnsmitted  to  the  Sihh  tai;\  oJ  the  Interior  on  Novem- 
ber 1, 1880,  covere<l  the  tisi-^d  year  ending  June  80, 18*). 
.<in<'e  then  i-eport^  have  been  made  aoBuallj,  coveriog 
the  cidendar  year. 

In  orf^nizin^  the  censius  of  issu.  Cieri.  Kraru  is  A. 
Walker  made  ari-anjfenicnts  witl»  the  ( ieoloujcul  Survey 
to  collect  the  statistics  of  mines  and  (piarries. '  Similar 
arranifements  were  made  at  tlit;  census  of  IMio. 

The  (Teo!o};icai  Survey  colle<-t-s  annually  iitatisticis  of 
the  (piantity  and  value  of  production  of  the  different 
miiicrals,  in  connection  with  its  ezamination  of  the 
^eolojfical  structure,  mineral  restiarces,  and  products 
of  the  national  domain,  and  is  necessarily  in  constant 
OOmmnnicatiOD  with  minin<r  coiii{Niiiies,  thus  establish- 
ing  an  intimate  relatioaship.  Collaboration  between 
the  Survey  and  tbe  Bureau  of  the  Cetistu  in  takinjr  the 
decennial  census  of  mines  and  quarries  is.  therelon'. 
ideally' correct,  but  tbe  actual  practice  at  earlier  cen- 
suses of  turnini;  over  to  the  employees  of  the  Survey 
tlic  entii-e  work  of  collectinjj  and  compilinj^  the  l  ensus 
statistics  resulted  in  a  statistical  presientation  which 
was  out  of  harmony  with  the  presentation  made  in  all 
otli<>r  census  indu.strial  statistics.  In  other  words,  the 
mining  census  of  188(t  was  conducted  on  lines  ^me- 
what  mnnbir  to  those  followed  by  the  Survey  in  its 
annual  reports,  de.sij^ne-:!  I'l  -linw  fo:-  niD-t  part  the 
quuutity  uud  value  of  the  ditlc-rcut  mluerub,  their 
occurrence,  an  aoftlyais  of  ores,  md  the  poaaibUity  of 
development  of  the  mineral  resources  of  the  oountr^-. 

*  In  1879  Praf.  Balpfa  Pimmp^,  head  of  tbe  IHvMoii  of  MIulh 
aad OeoloR^,  UnitedSfaiteR  <*eo1opcal  finrvev, and  the  force irork- 
il^  under  nitii,  were  ilclailed  tii  uct  a«  S|ic<  iai  ajjcnts  <if  the  CfiLMns 
Office  to  collect  and  ili:<('iiKf  the  slutistics  i»l  the  mining  iiidiL-itrimi 
of  tlio  Ullitfil  Stall  ~.  i  \rlii-^U.  1  ;  \\it-  )>n'<'ioiis  nietals.  A  reiiort 
on  thent  lt:^til  -  .'iii  1  ti  rim.  ilni'v  i:f  tlic  pm-ions  metals  wiis  jirn]iure«i 
miJcr  llic  direi  Uxa  1*1  IImjj.  (_'iar.;ii>v  Kinj:.  director  of  the 
lo){ioil  Survey,  mid  Uic  rc|K)rt  ou  the  prorhtclion,  tt'<  hiniliH^y,  and 
iiMC'Sof  i)etro)eum  aiul  itn  prtiducts  wa»j(ri'iiare<l  hy  .Mr.  S.  F,  I'wk- 
taam;  on  tlic  itianoiiuiaTe  of  coke,  by  Jfr.  JofMufa  Dl  Woelw;  and 
oa  bbUaini;  >--U)nea  md  the  qniny  indnitiT,  or  Dr.  Geoqge  W. 


The  iiiport  for  the  census  «»f  18.st>  is  iijutaiiied  in 
three  voltunef) — one  on  the  precious  metals,  another  on 
nonmetalliferoiis  tninerals,  and  a  tliiixl  containing'  s[>e- 
;  I'ial  reiM)rt.>  on  petroh'uni,  coke,  and  building'  stones. 
I  Many  of  tlie  reports  are  exhaustive,  containinjr  not 
I  r)!tly  tiuich  statistind  matter.  Itut  historical  treatises 
I  and  analyses  as  well.    Uuit'orm  statistit-al  ajrgregatcs, 
howi-\  er.  are  wanting.   The  minin<r  censu>  of  1870  had 
'  proved  to  be  so  far  from  complete  that  in  1SS(>  an 
etl'ort  was  made  to  impr()ve  upon  it  by  covering  the 
entire  tield  in  an  analytical  and   technical  manner. 
I'll  fortunately,  in  doing  this  (he  necessity  for  a  com- 
plete enumeration  was  lost  sight  of,  and  the  iinjuiry 
was  crushed  by  its  own  weight. 

The  Unitc<l  States  (Jeological  Survey  had  In-conie 
tlioroiiuhly  orjjanLzed  by  IS!H>,  and  the  mining  census 
wastakenundertbodiroctionof  Dr.  I>avid  T.  Day,  of  tlio 
Si;r\  ey.  ncting  as  a  special  agent  of  the  Census  Office, 
i'he  inetlitKl  of  pn-senting  the  statistics,  however,  was 
not  in  harmony  with  that  udoptwl  in  making  other  cen- 
evw  reports,  and  it  is  impossible  to  combine  the  totals 
of  the  different  reporLs  so  as  to  kIiow  the  aggregate,  for 
the  mining.  nuLnidiacturing,  and  mechanical  industries 
i  of  the  country. 

1     Althou$,di  collaboration  between  different  deimrtments 
of  the  ttoverntneiit  engjiged  iu  thesaiue  general  class  of 
work  is  likely  to  n-sult  in  economy  in  udoiiniatration, 
the  act  of  Cougre-^s  td"  Maix  li    VMM,  pro\ides  that  cer- 
tain facts  whieh  differ  radically  from  those  compiled  by 
the  Survey  are  to  be  collated  decennially  by  the  Bureau 
of  the  ("t>nsus.    In  order  to  compile  these  data  and  in- 
sure their  harmony  with  other  census  reports,  it  is 
necessary  that  the  Bureau  of  the  Census  have  absolute 
control  of  both  the  canvara  and  the  office  work.  Prior 
to  the  census  of  l'.Hi:>.  Iiow  ever.  it  was  <  ontended  by  the 
I  Survey  tliat  tftatiiitiKiii  conditionit  existed  in  the  work  of 
I  that  office  similar  to  thone  at  the  Bureau  of  the  Ccorus, 
and  that  if  the  statistics  for  tlie  anninil  report  on  "Min- 
I  eral  Ke8ource/3 "  were  to  bo  taken  in  collaboration  with 
I  the  ceDSOs  of  mines  aad  quarries,  the  fieldwork  and  tbe 
preliminary  examination  of  the  census  schedules  should 
bo  under  tbe  auperviaiou  of  the  6urvey.   It  was  there- 
fore impossible  to  make  arrangements  that  would  be 

.  iitiii  l\  -iilisfiictory  to  Ijoth  ofBces.    The  nictlnHls  fol- 
lowed at  the  ccuiiUiios  of  ItWO  and  l^SW  having  proved 
entirely  inadequate,  however,  tbe  following  memoran- 
I  dtuii  \va<  n>:n'<'i1  upon  as  the  working  botds  of  the  two 

I  offices  ill]  tile  ren.siis  of  VM}'I: 

Utmarandum  ttj  agreimE^  tnhetai  the  IMrttior  qf  the  United  SttnU* 
Qeotoifiad  Suntg  mtdthetHnekirefthi  IhnUed  SMe$  Omnw  ngard- 
iug  Ike  eoepera&m  ef  Iki  twa  ojioga  m  (otuigr  the  mmmfeenuu  ^ 

For  tin-  purjioev  of  uv<iidiiii»  a  diiplii:ute  cjinva-^s  of  the  mining 

|indiii<try  iis  |iri>\'idc<l  lor  l<y  I  lie  laws  n>IatniK  to  tlie  (ioilngiuitSar- 
Vfy  and  (lie  t'cnfU!'  ( Miu-e.  of  savini;  an  uniu'c«'i<si»ry  expenditan 
wbicli  woold  ariae  from  aieb  snudlansous  dupUcatioa  of  the  can- 
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ytm,  iumI  to  iwnre  hamumy  beiw^en  th»  ebtUatiix  ui  the  Uuulug- 
ietS  Survey  «td  of  the  Oeneiw  Office,  the  followinK  asrpement  luifi 
been  mchol: 

I.  The  GiMjIcvicjil  8urs''y  In  t;»ki'  lln-  j.'<!h-^nil  MiporvUioii  nf  tin- 
ticliliV' irk  f<ir  tlii'  niiniiiv'  n'tihii.".  traii.'iiiittiii);  tlii' tscvi'ml  u  lu'duUw 
of  (li.Cftisu-^  I  Kliiv  !•)  llic  iirixUn'iTs  in  (lie  sfliiu-  ciivcIoik-  with  it.~i 
(>«  M  ^<•^it•^Ull^^  ami  iwcivin;;  tliciii  lui  k  in  iL"  own  jx'iialty  <>iivoi- 
€>|M'h:  llic  ( wlii'iiiilcs  tliiLx  (ilitaim-d  l>_v  llii>(r»"iilii>;ical  Survey 
to  l»f  traii!'iiiittic)  to  tlii<  (Viinis  OHii-i'  us  ra|>ii!l.v  a.*  n'Ci'iviil  for 

exjuuinntUiu  and  conrectioa;  mich  of  the  Cenauv  ediedalea  w»  muf 
require  additumol  fleMirork  to  p^fect  them  to  be  retonwd  to  the 
Ocdosiialltarvey,  Bt  the  diwrelioD  of  the  OeiuaB  Office,  in  order 
tlut  th«  detdred  cfirri^onK  may  b©  obtained.  Thi"  rli^rical  ex  \hh\>v 
t)i  hanillinji  till'  si  liwliilt^;*  ami  tln>  oirn-siiDinlpin'i'  conni'rt"  ■  1  tlin  . 
will)  to  l.r  iKirnc  liy  ilif  <  teofn|;ii'al  Surwy,  l>ut  vvitli  ttie  diuii  i 
Marnliiiir  tlmt.  wlicrievor  im  ri  .  l  il,-  .ir,  ii  i|t;ir.  .l  than  cim  In.' 
)!(uin-<l  inmi  the  reguJar  iorce  of  tJic  Uvolojjit'ai  Siinvy  tlic  ('cnsii!; 
Oilier  will  detnil  such  additiotud  clerks  frum  it^i  n^nilar  lun-e  aiul 
will  contiooe  to  aarj  ihem  upon  Iti  fMy  rolls.  All  the  work  of 
tabnlsting  uid  compiling  the  Otmtus  sdiedBiss  to  be  Aoa»  in  the 
OeDBU><  Oftlee  )jy  the  Obdsus  CMBee  elerks.  The  Oobsiis  Office  to 
hBveth(>  privilege  of  trmnscribing  from  the  sehedalevof  the  Geo- 
loyii-al  Survey  wieli  a<l(Utional  inforinption  omtaiiHil  therein  m* 
may  lie  oiuitte<l  from  its  own  si'he'liilos  for  the  i>iir|>ow  of  kjiwuer 
Biiiplicity. 

II.  The  lielilwofk  wim  ii  may  U'  iif r-twary  in  aiUlition  to  i-<irre- 
(i|>oiii lenei'  in  onU  rto  weure  an  «-arly  return  for  the  mining  «vn?u.-i 
ebsli  b*:-  fione  hy  tlui  present  force  of  tmiiied  exiK-rt^— *'ine  25  in 
number— eniiiloye>l  hy  tlie  (jetdot^ieal  Survey  in  il*"  reiiuhir  fielJ- 
work;  snd  such  additional  clerks  as  may  be  required  to  oompl<-t<- 
thfl  fiddvoik  with  all  ponUe  npiditj  bIibII  be  dnwn  from  tin- 

reiiular  eleriral  foree  of  the  Census  (Jttice. 

III.  The  ( ieolo^ieal  Survey  wilKtmtrihuIe  toward  the  ex jiense 
of  thi^  flelilwork  from  it.-  regular  uji|iropriation  a  "um  to  itM 
annual  expemiitun^  for  thi;'  purpO!<e  in  i>reviou!<  years,  the  entire 
ivtiirtintler  of  the  cot^t  of  the  lielduork  to  he  home  hy  the  Ceiuinn 
(.Mliee.  Thi."  will  involve,  in  nmiiy  ini-tatuH?^,  a  teinjiorary  transfer 
of  the  (iehl  a^ent;<  of  the  (ieoloj^iitil  .Survey  fr<uu  the  r\i)U  of  that 

office  to  the  rolls  of  the  Genaas  Office,  this  tranafer  to  lie  luadi*  in 
ereiy  instniaeatthe  ntaaoi  cnmpaoaatioa  wUcb  they  amivcdviiv 
from  the  <9eologkal  Barvey.  The  alknmwefMper diem  expenses 
to  be  the  same  In  every  case  as  (be  Geosns  alltnrance  for  iln  own 

(iehl  astenlf.  The  fieldwork  for  the  mining  rengus  in  hSI'O,  a? 
.«lio«  i)  hy  the  nTOiil?  of  ihc  CV<iikUi«  Ollict',  cyst  ^li2,l  i;>.47,  Ijciiig 
the  amnunt  |.aid  to  the  maximtun  mimlwrof  qiedal  aganta  em- 

[il'iyi-"!,  uanu'ly,  Jl'.H. 

IV  A  rcpn-sentalive  of  llie  CeUfUs  (Uliee  tol>e  ■leluiled  to  «et  a." 
aaiBtanl  to  ttao  stati«tic»l  diviwun  of  the  ttttologicai  Survey  duriflj; 
tli«  pvegreiv  of  the  fieldwork.  Tbb  is  Decssaary  In  order  that  tlte 
CemnsOIBce  may  have  a  properly  tininsd expert ia  its  own  dericsl 
force  thorou^'lily  jugniaant  of  all  the  d«(iuto  of  the  work,  and 
thws  qualifltol  lo  omnee  the  tabulation  and  compilation  of  flm 
CenSOM  flati.'^ticji. 

V.  Whenever  it  inay  he  so  ile?-ired  the  Censu^i  Otficeto  have  the 
privihve  of  ealliug  upuu  the  ex(wrta  ui  the  U«okigit'«l  I^urvey  to 
prepare  tlie  texu  of  its  lepoits  ou  the  sovsral  bmachet  of  the 

ijiiiiing  indu.-try. 

VI.  The  M'lie'hile.'i  of  tlie  <'en.-u.-<  inquiry  to  de  prepand  Mid 

midy  for  delivery  to  the  Geological  Sttrvey  not  later  than  January 

I,  Mm. 

VII.  The  schedules  lo  be  thus  bsadled  by  the  Geological  tSurivy 
to  inclnd<>  alt  the  mining  achednlea  tasned  by  the  Geusiis  OfBce, 

in<  '  1  I'll  -  -hr  1     .1  .-old,  silver,  and  stone  i|i)arryjl|g, 

Tlitj  t>ciie«iulc«  of  the  Bureati  of  tho  ( Vnstis  and  of  thn 
Geological  Snrrej  were  nmilvil  hy  iLe  kUcr  uliicu  tu 
all  mines  and  quarries  knowti  to  he  in  existence,  tlie 


k'ttef  of  ti-iiiisiiiittnl  being  !<ii,'iipd  l>_v  tlie  dircctofs  of 
:  botli  oHices.'    Tlie  fsclie^lules  were  letuiiied  to  tlie  Sur- 
i  v«y  and  t]i<>ve  jriveii  u  nirsoi-y  examination,  tiie  ainaants 
ft-purtod  in  flie  who«lulos  fin-  the  fwn  otticcs  beiiijr  foiii- 
pui-eil  and  the  M'hfdiilo^  sopiiiaUd.    The  .schedules  for 
the  Cen.sus  wcie  (lien  forwarded  lo  (lie  Btireuu  of  tlte 
Ciuistis.    TIm-  iiietliiiii.  flu  ujrh  it  sinipliti(>d  the  otiicc 
I  work,  innltipiied  the  ditiiciiities  of  tin;  eanviiss.  lilacb 
mine  opeiator  was  vequiretl  to  prepare  two  r>cbedtile^, 
1  a  lUiinlxT  of  (lie  »|iie.-<tions  on  the  tn  obeiiifj  similar.  .V 
luifr*'  iiunilier  of  operatwi-s  pn^mred  the  Survey  sched- 
ide  ill  eonfunnity   with  their  aiiiuial  pr-.tetiee,  but 
nee^leeted  the  (.Y-iimis.  ^ieliudule.  In  a  numher  of  iiiHt<uicc» 
the  Survey  whedule  reiiiiircd  the  tjuantity  and  value  of 
the  mitierul  marketed,  while  the  (.'eii<3U0  sidiedale  called 
for  the  rpiantity  produced  during  the  year.    In  other 
ca.><e.s  the  Survey  schedule  required  u  report  of  the  fin- 
ished iiiiiniifaotiired  prodiiot,  while  tho  Censuti  schedule 
failed  for  the  qtiautity  and  valuu  of  the  crude  ore. 

It  was  often  impossible  to  obtain  a  pro)x<r  adju^t- 
uiotit  of  thene  differences  by  correspondence,  and  in 


'DKI'.WrTMKXT  OF  THK  ISTEKKIK, 

rMTKI)  St.\T>X  (  iKoliO'JieAI,  S|i)jVKV. 

1 1  WAiti</<i</(,  ,/'-  ' /'t  I  f  1), I  .1 .',  j""  _'. 

De.vh  Sib;  In  aecurdam*  with  lui  affieeiuenl  iwtwwiii  tiie  i>i- 
rector  of  the  Census  and  the  r)ireet4tr  of  tlie  T'nited  tStatea  <ieok)g< 
leal  Purvey,  as  shown  in  the  subjoined  letter,  this  OfBce  will  collect 
the  data  for  tlie  mining'  t-ensiis  in  addition  to  the  usual  information 
colWted  annuully  for  the  report  Uhieral  ResfuirMW.  I  therefore 
ineloce  herewith  ii  eopy  of  the  cellj^ni!  tKihedule,  lojretlier  with  the 
eani  of  this  Otlieu,  with  the  request  that  yon  till  them  hoth  outand 
return  them  at  the  earliest  jKissihle  moment.  .Vn  addrei^e*! 
i!iivelo|«-,  reipiiriiiu  no  piwtaiie,  is  inelopcd  for  r«i)ly. 

1'lefl.oe  auiiw«r  every  question  iu  both  echednW  .'Ml  iiuiyMna- 
tion  furnished  will  IM  held  Striotiv  eonidsillisl.  Only  t-tatu, 
ei>uiity.  or  dlilrtct  totals  will  be  {mbUsbed,  All  Census  enii>loyce8 
are  suhjeet  to  a  heavy  fine  for  r»>v»'alin):  information  obtainea  lor 
ceii'us  pur|>ii«.-.«. 

Your  especial  attention  is  ealK^I  to  the  fact  that  the  in^piiry  in 
rtyiinl  to  lalMjr  ami  ttB^es  is  intended  to  include  all  \hr  liilxir 
exjiendeil  upon  the  product  up  fn  the  time  the  material  leaves  llie 
establishment,  iiiehidin)»  >rriii  I  r;,-.  v.  ;i~iiin>r,  or  other  treatment. 

Trusting  that  you  will  jfive  tliij*  matter  your  prutupt  and  careful 
attention,  and  thanking  yon  in  advance  for  your  amrtesy,  I  am, 
Youn,  very  truly, 


("k>si«  inrict, 
W'lohinijloii,  J>.       .V./i-f-iri'd  j'i?, /*0S. 
Hon.  On.^KLtfi  D.  Wahoit,  J^lniim-. 

Vliitf'l  iStillt!<  (•r(>l''<fir>ll  S'trt^eil,  11  ViWo'(ir/(i))(,  ('. 

Slii:  In  iii'cordaiiee  with  oar  Hiider^tiindiu):.  vou  atv  hereby 
'  BmlKiri;!e<l  tooolleet  for  the  Census  <  Ittiee  tlie  .'iehedules  relating 
to  the  niinex  and  mining  industry  reipiire<l  l>y  st-ction  7  of  the  aet 
of  Coi)«r»*s  to  create  a  permanent  (  'i-ns<is<>liiee,a)ipr\>ved  War>'h  <i, 
a1  the  Ntiiie  lime  jind  liy  tlie  h<iiii<-  iiielho<l..«  eiuplo\*ed  in  tht^ 
colleetion  of  the  annual  mininj;  siatistics  of  the  I'nllM  Ptatiw  Geo- 
logical Hurvey.  This  <'oilrse  w  ill  lie  in  the  interests  of  wolioray 
and  efficiency,  nnd  will  also  sjive  the  jiroducers  tlie  neeessity  of 
makinn  out  two  si-lu^lnli's,  at  different  times,  w  hieh  are  in  some 
nvpeets  iluphe:ites  of  eaeh  other. 

In  traii^iMlllini:  Ihi'  CeMsns  !.<  h4'<iules  to  the  prcolui-ers  and  mine 
owners  you  are  authorized  to  !i."surt^  them  that  all  information 
reix'iveti  uii  tiie  (.VjuiUm  <)cl>edal<i«  will  bu  tn^att^d  lu- strietly  cuuli- 
dentlal  and.no  pebMcatin  will  be  made  which  will  rev«al  the 
busimss  or  tbecpentionB  of  anyindiTidual,  firm,  or  eorporatioit 
in  any  hnmch  of  the  miobig  or  qnanying  industry . 
Very  lesfieetfully, 

WiiLUM  B.  MauuAM, 
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m&uy  caaes  the  ><p<;oiivl  ageut^  i'ouud  it  diliiiult  evcu  b,v  i 
peisonal  Invisflit^tion  to  make  a  satiflfinctoTy  expUum- 

tion  and  to  <wiro  hnrmfmioiis  rr]K"irt':  fnr  thn  two  nffiro-. 
Main*  of  these  ditficulties  wouid  iiave  been  oltvialed  liatl 
the  plan  been  tried  of  min^  a  single  schedule  contuiii- 
in<_"- nil  nf  tho  inquiries  noerl  ■!  for  hntli  nflici  -.  This, 
however,  was  l)elieved  to  be  iuiiHiu  litulilc.  since  eon-  j 
siderable  detail  wits  required  )>y  tlie  different  reports.  I 

The  O^n.sus  sehwiulos  conttiincil  in(|uiries  oontierniny 
eapital.  employees,  wayes,  daily  lutesof  pay,  niat^-rials. 
miM'elhuieouK  exjwnses.  ete..  as  well  a.-,  the  <pmntity 
and  vaUic  of  the  product.  Under  tlie  eonditioue  stated  i 
it  would  appear  lopioil  to  have  had  the  «>tinva«s  nuulc  ' 
ondei*  (he  diroet  supervision  of  tlie  Bureau  of  the  Cen- 
Stia,  and  to  have  included  in  the  Census  sehediiles  the 
few  additional  inquiries  as  to  finished  product  or  proil- 
ui't8  sold  that  are  required  for  the  annual  report  of  the 
Survey.  Such  au  arranffcment  would  hare  i-equired 
but  one  lichedule  for  each  pr4)ducer. 

III. 

niKVi<  i"r.Tii:>  wn  okkiutts  ok  tiik  kxi  mkuation. 

The  claim  is  not  made  for  the  mining  eensus  of 
1902  that  a  complete  canm-^s  has  l^een  posaible,  or  that 

thf  ti'^m-r-;  pres<."n(<'d  are  the  rcsidt  of  an  in  rnril  i  itu- 
ni'-ralion  ut  all  mines  and  ipiarries  in  operati<<n  iIm  intr 
tlie  i»erioil  eovered.  The  reports  for  the  census  <>l'  I  -  7  ' 
direet  partieular  attention  to  the  inconiplelcnes.s  of  tho 
stutislie^  f<'i'  1s<)0  and  1870.  The  reasons  for  the 
Snoomplctei  H  I  the  statistics  at  the  census  of  1880, 
so  far  as  Uiej  relate  to  precious  metals,  are  given  as 
follows: 

1.  I'm  Jill  want  of  previous  c'Si>erienoi\  tho  a^cntf  in  rhar^e  coutd 
not  4istribqt9  ^noUjr  Uie  grouiid  to  be  covered  among  tbe  experts 
employed,  aiiiovflia  uunberaf  miaaa  to  bo  luvaatigated  bore  no  | 
BBOumry nhmm  to  yogmptfeal  ayat  Asaemaequauee,  toward 

tho  «md  of  the  time  devoted  to  the  inveitij^tion  mme  n<ui'>ni< 
fm;iM-J  km-  uUeiitioii  than  tlioir  relative  iniportancf  iiicriifd. 

2.  Tlift  n'liitivf  ability  ol  the  exiiertf  oinploywl  was  llL>(•l'^*<llrily 
ii;iUii  wn  to  the  up-nts  in  cliiir)?*?  iiiilil  tlic  irivi'j'tii;uti<jn  liuil  )iro- 
injvii.-d  BO  far  that  it  wai^  too  late  to  inaki-  any  niili*-:!!  chants'. 

A.  It  waf  a  practical  iiiipotwibility  to  wfiire  uiiitoriuity  of  aUiliry 
and  iuellio<]s  amonj;  wi  larxo a  vur|iti  of  exiK>rti^  acwiis  tu'ciasmry 
for  die  work.  The  rchuh  waa  that  one  would  !,'ivi>  morf  attention 
to  <ine  daw  of  fedSf  another  to  another  claas,  and,  when  totals 
were  mads  up  fram  the  acbedula  wturas,  It  was  found  that  theae 
farts  woro  niort^  loioplete  in  i>iie  region  than  «notlier. 

The  lacli  of  uniformity  iu  the  tttatidtiva  for  tiiu  i 

different  minerals  has  been  referred  to  above  nnderthe  | 

title  of  •*  I^f  velopnient  "f  miiuii*,':  stati.-tii^."   It  i-  ini- 

posiiiblc  to  dotenoine  the  extent  to  which  the  produu-  i 

tion  of  minerals  and  ores  by  small  operatora  was  omitted  | 
fi'.Jiii  till'  l■l'^>ur(-  fof  that  cen.su.s.    fspecial  attrntiun 

j)car.s  to  have  beeti|fi\  eu  to  the  small  operators,  and  re-  , 

ports  were  secnred  from  9,969  small  coat  mines,  classed  | 
!i-  •'T.i  ^  iit  milif  -  and  farmers*  batiks,"  in  which  coal 

was  produced  at  irregular  intervals,    lii  i*e.fcrriug  to  , 

tbe  incompleteness  of  the  statistics  f6r  gold  and  silver  I 


in  the  report  of  the  imiic  ccn.sus,  it  in  .stated  that  it  was 
impossible  to  locate  a  vut  number  of  indepwidcnt 

itiiiiefs  prodiir  ini,'  irold  in  -siitall  tiimntitie-s,  often  in  re- 
mote and  almost  itmccesaible  spot»;  also  tiiat  "  while 
the  average  annual  prodnctioB  of  these  proepeetors  or 
milters  is  =ininl!.  r!io  nir'^'rei^rate  amonnt  i-;  crin^iiL  i-ilil,'; 
but  no  full  or  aceurate  statistics  of  this  portion  at  gold 
production  can  be  obtetned/' 

The  census  (d*  liHti*  rlor---  Tint  <-ontain  reports  friiin  a 
luinilx'r  of  the  irn^Kular  jnodueers  and  small  miites. 
This  is  especially  true  of  the  small  placer  <;old  nutics. 
iriegidar  hituRUnoiiS  coal  pro<lucers,  and  snuill  liino 
and  sandstone  qnarries.  Schedules  were  mailed  to 
every  mine  atid  qtiarry  ol  whloh  the  name  and  address 
could  Ik>  obtauied,  and  in  every  ease  where  a  tiatiiifac- 
tory  schedule  was  not  received  by  mail  one  was  secured 
by  a  .s]wial  ajjent.  The  special  agents  visited  eveiy 
section  of  tho  country  and  made  diUgeut  inquiry  for 
mines  and  quarries  not  nnroed  on  their  ollicial  li.sts; 
every  known  source  of  information  was  exluiusted  in 
the  preparation  of  these  li«ts.  It  a  believed,  tliere- 
fore.  that  the  statistics  are  tbe  results  of  as  com)>leto 
an  ciuinnMiition  iis  it  is  priicticablo  t(»  tnake.  It  is  not 
contended  tliat  reports  uere  secttred  from  all  mines 
and  qnarriet.  but  that  a  large  proportion  of  them  hnxe 
Ih'cii  iv|K)rtftl  is  shown  by  the  fsu-t  that  returns  w4m-« 
received  for  5,345  operators  of  mines,  quames,  and  wells 
that  reported  an  annual  product  x'alued  at  less  than  t3(K>. 
In  bitiiniiiii  m  - 1  n;d  there  were  7!'"^  prnrlucers  of  this  class, 
antl  in  Uu«!.stoue  l,2i)ti.  For  gokl  and  silver,  3,252  re- 
ports were  received  for  operators  en^^ed  in  develop- 
ment work  oidy,  and  l,VM\  that  reported  :i  iH  '  Im  t 
valued  at  Icsn  tlian  ^1  .OfMi.  The  emmieration.  Imwi-ver, 
did  not  extend  to  mining  claims,  although  reports  were 
received  from  .'i  .M  I  of  sudi  claitns  on  w  hich,  in  order 
to  comply  willi  liie  law  and  hold  the  claim,  at  least  iJloO 
worth  of  work  was  done  during  the  year.  The  agents 
were  instructed  to  omit  front  the  enumeration  the  small 
placer  gold  mines  at  which  less  titan  two  wage-earners 
were  etiiployed,  unless  such  miaea  were  in  close  prox- 
itnity  to  other  mines  being  eannterated.  The  value 
of  tlie  gfild  produced  by  the  «naU  placer  miner*  and 
irregular  operators  is  estimatc^l  ut  ij^l, 03.3,^35.  This 
value  la  included  as  a  separate  item  in  the  production 
for  the  [Tnited  States,  but  there  are  no  sfeatistics  con- 
ce riling  the  number  of  people  employed  or  the  OOet  of 
uiateriala  and  supplies. 

In  previons  oensnses  all  mines  that  did  not  leport  a 
production  valued  at  ^i3(M»or  uiiuc  \\  i  re  usually  omitted 
from  tho  reportij.  This  i>ule,  if  strictly  followed,  would 
exclude  a  large  number  of  important  properties,  for 
-nritc  iinjiortaiit  iiiim  -  ui'i  •: ipr r:it*'<^  to  mdy  a  limited 
extent,  the  inujor  portion  of  the  work  being  devoted  to 
development.  Therefore,  no  limit  ol  this  diaracterwaa 
;it  this  census.  It  is  Milniitleil,  nevertheless,  that 
considerable  qiuuititias  of  mineral  uilued  by  farmers, 
ranchmen,  coatraotots,  and  others  were  not  accounted 
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for,  Iwaiusc  these  men  were  not  know  n  a.-?  niincrfi  or 
qoarrymen,  aud  were  overlooked  by  Uie  ajjent^  Tbia 
kind  of  mining  is  carried  on  at  irr^nltu'  iatervals, 
no  n-eord  is  kepi  of  the  prcHluctioii.  nnd  there  are  no 
avttikble  .stiitistics  oonceruiug  opemtious. 

Durinpr  the  year  1909  the  prodnctxon  of  bitominous 
eoiil  by  irreguhir  ojKMiitors  wiis  }^r*  Uly  ^tininlute*!  by 
the  curtailmeut  oi  tbe  Kuppiy  of  uuthnicile  coal.  A 
lar^  nnmber  of  fermerK  worlced  their  coal  littnks  with 
fiii  in  liilior  whoiioverotlii  r.lntii-  svnniil  ii,Tiiiit.  Kvery 
lueuas  -Kaa  exltauiited  to  obtain  ttic  uuiues  iuid  adili-e^M^ 
of  these  prodiicera,  and  a  snuiH  schedule  was  sent  to  all 
■R'bose  imme.s  coiikl  be  m  rured.'  The  rejiort  contaiir- 
the  «tabi$ticii  for  4,40(ii  bituiuinott^  oo«l  producer«>,  and 
of  tlus  nomber  825  were  reported  on  the  small  schedule 
;i-  irregular  oi>enitors.  WIun  ilir  -nijill  scliedide 
showed  a  production  of  toas  the  reguUur  schedule 
was  sent  and  a  full  report  as  to  employees,  wages,  etc., 
seoim .!. 

The  nature  of  tlic  work  of  tho  «iuiUl,  irregular  opera- 
tors precludes  tiie  possibility  of  a  complete  enumeration, 

nor  is  it  Osisentinl  ft)r  :(  ininiiiL:'  ci'ii-ii-  tli:;t  "■■rnrr-.  be 
6ecuited  from  all  faruun>  and  otlRM><  who  produced  a 
few  tons  of  mineral  dnring  the  year,  a  Inr^e  propoi*tion 
of  which  was  jm  ti  ililv  ransinned  in  tile  h)eal  market. 
The  reports  for  !;ueh  ?'Uiall  uiiues  show,  a»  a  rule,  only 
the  quantity  and  valne  of  the  production.  Moat  of  tlie 
hibor  i-  liitM'  liy  f!i  '  1 1','.  iier.  and  the  exjN'u^i"  f"r  in:i 
terial-*  and  supplies  is  so  small  lhat  it  is  not  reported. 

In  the  mintnir  of  lead  and  sine  ore  in  Missouri,  and  in 
tlie  mining,'  of  inonuKite.  niiea,  and  other  niiiifnitl-  found 
in  liUiall  quantities  in  ditferant  localiLie!^  it  is  tlie  prac- 
tice of  the  small  producer  to  devote  odd  times  to  mining. 
In  some  eases  tlir  itii?nr:L;-  i-  hy  u  funtK  r  ori  his 

own  laud;  iu  other  eases  it  is  done  on  leased  land  or 
under  a  royalty  acrreement.   In  the  majorily  of  cases 

the  Ore  is  sold  tOMiii nr  nunv  ■ 'f  the  larj^e  e>(ablish- 
ments  in  the  imnntljaie  vieinity,  wliere  it  is  redn<e<i, 
retined.  or  propared  in  some  manner  for  the  market. 
Fii ier  thes(>  eondttif  n-  it  is  very  difficult  to  obtain 
reports  from  tht;  piudmers. 

The  census  of  zine  lead  mining  in  Missouri  and  Kjdi- 
sin«  |Mf>ent«il  jjeeuliar  diflieulties.  beeaevo  of  the 
method  of  the  oryanizati<Mi  of  this  industry  in  that  dis- 
trict.  Only  a  few  of  the  large  r  properties  are  operated 

bv  flif  nwiir>r'i.  Nearly  all  of  tln'-^f  juopcrtit's  arc 
divided  into  tf.n  ts  and  k^ased  to  individuals  or  compn- 
uies,  who  a^mni  \  i  le  them  into  small  plots  of  an  acre 
or  Ics^  and  sublease  tliein  to  operators.  In  some  cases 
this  system  of  sulileasitig  is  earripd  still  farther.  The 
aetnal  oixniitors  an^  fietjuently  pmetieal  miners,  who 
work  with  pick  and  ithovel.  As  the  earning  of  ifuch 
operatorxi  are  dependent  upon  the  run  of  the  ore,  the 
mine  i--  a'.imdoned  by  the  sublessee  as  soon  as  llu 
rotuTOs  prove  uiuiatisfaotory.  A  shaft  is  tbu*>  worked 
intermittendy,  a  few  weeks  by  one  operator,  then  a 

*See  Appendix  4* 


few  weeks  by  another,  often  ehanj^inj^  hands  several 
times  during  the  year.  The  operators  ai-e  eom^taatly 
mo\  in-.'  fram  one  place  to  another.  Thofwi  found  on 
the  properties  by  the  Cyensus  agents  in  l!*o.S  were  otdy 
too  often  new  operators,  who  bad  not  been  conneeted 
with  the  mines  during  the  year  1902,  lor  which  infor- 
mation  was  sought,  while  those  wlio  had  operated  them 
in  iyt)2  had  moved  away  and  could  not  be  located.  In 
t»aeh  cases  the  oniv  information  available  was  that 


whicli  could  be  finiii-li 


tht'.  landowner.  'rhi> 


iufortuutiou  was  naturally  eoutined  to  the  tpnintity  and 
value  of  the  product  of  the  entire  projwrty:  if  the 
pi  o|)i  :iy  was  owned  by  a  large  company,  its  books,  at 
t>o«t«  might  show  the  quantity  and  value  of  product  of 
each  of  the  first  lessees.   "So  farther  census  data  could 

I    Imi  i  ■lilll'llCi'l, 

The  hgure«>  of  production  fuiiUMbed  by  the  ownerfi, 
while  correct  in  themselves,  because  taken  from  their 

tK)oks,  ])i-esc  (iti  il  -til!  ■  ilin  liin^cull when  treated  in 
oonueetion  with  other  reports.  A  typical  case  could 
be  described  as  follows:  A  report  was  secured  from 
the  ftwiier  covering  1  tif  pifidni  t inn  i if  Iii- .  titire  i>ro])- 
erty,  with  the  exception,  perhap.s,  of  one  tract  lea«ed 
to  a  large  corporation,  which  furnished  its  own  i-eport 
A  few  siinil  ir  I'ImmI-  wi^n--  n'ceived  from  fii  si  |(>s.sees 
of  the  owner,  some  td"  wh(tm  were  active  opei-iilors  and 
some  were  sublessees.  One  or  two  of  the  sublessees 
cuuld  be  IftcjUed,  and  these  furnished  reports  sulistan- 
tially  accurate,  although  uiobtly  from  memory.  Other 
first  lessees  could  not  be  found  or  had  transferred  their 
leases  til  111",'.  !i.il.!rr-'.  but  s<.tiH''  i*f  tln'tr  -:it'>1i'--(>es 
remiuned  on  tlie  property  and  furnished  reports  to  the 
census  agent. 

In  order  to  avoid  iltipliejitions,  it  was  necessary  to 
compare  all  these  reports,  aud  to  f>ubtract  from  the 
owner's  report  that  which  was  reported  by  his  first  les- 
see's and  the  sublessees.  When  it  wits  alteTTiptcd  f.  .  'vi! 
once  the  figures  it  appeared  that  the  results  could  not 
be  made  to  agree:  for  example,  the  subk-Mseos  showed  n 
larger  (jnantity  of  lead  and  zinc  than  that  reiwrted  by 
the  lirst  lessee,  while  the  value  was  considerably  lejjiS 
than  that  reported  by  the  owner.  The  explanation  lay 
in  the  fact  that  part  of  the  ore  was  sold  in  rough  state 
by  the  suldessees  to  the  owner,  who  concentrated  it  at 
hiK  mill  and  dts|)osed  of  it  at  a  higher  price.  An  in- 
quiiy  addressed  to  one  of  the  leatliiig  eomiMiniex  of  the 
di.strict  brought  the  reply  that  the  r(^  ni-<ls  of  the  com- 
pany could  not  be  adjusted  ti)  meet  the  figures  furnished 
by  the  o[M'i'atorti.  The  letter  concluded  by  raying:  "If 
it  is  your  intention  to  reconcile  their  figure.'*  with  thrwe 
fnrnishe<l  from  this  office,  we  tliink  you  will  have  a 
hopoleas  and  never  ending  task."  Some  of  these  dis- 
crepancies oonld  be  and  were  corrected  at  this  olBoe. 
If  the  vaUu-  of  zinc  ore  wjus  reporte<l  l\v  oneopei-.itor  at 
-on  ir  thing  like  iiii)  per  ton,  whcreay  the  uverage  value 
reported  by  the  owner  and  other  operators  on  his  prop' 
erty  was  about  180  per  ton,  it  was  safe  to  infer  that  the 
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furuier  repretieutcd  ruujjh  ore  and  the  laUor  drc8»ed 
ore;  if,  oo  the  oODtnuy,  tbe  report  showed  that  the  len- 
(*ei'  opt'itit^^d  u  tonc-entmliiij^  mill  in  connection  with 
his  leased  mine,  the  uuw>ually  low  price  uf  the  ore 
would  Indicate  a  low  percental^  of  sine  in  the  dreased 
ore.  In  fhr  ff>rttn'i-  i  iwi'  ;i  ^n1<^t:iiitial  tigrcenicnt  bc- 
twetiii  the  contlicting  tifriires  could  be  attained  by  redu- 
einjr  the  qmuitity  of  roupfb  ore  to  terms  of  dressed  ore, 

taking  as  a  btisis  the  aviTUL'r  pi  irc  pi-rfdiiot"  ilri--scd 
ore;  iu  the  latter  case  tlie  (jnantit^'  could  not  Ik;  dis- 
turbed. It  b  of  coarse  obvious  tliat  otniBsIons  and  du- 
plieatif'n-j  cotilrl  not  Ik>  avoided.  Still  (In-  i  rn^u^  tiLTttres 
for  the  value  of  zinc  aiud  Itsul  mined  in  the  state  uf 
Misaotiri,  whieh  yields  the  bullc  of  the  produet,  aub- 

stantisilly  :i;^'ff>e  with  tht>  returns  si't-ui-fd.  infirjsnnflcnfly 
of  the  bureau  uf  the  Ceutiu.s,  by  the  .state  lend  and  zinc 
iiiiin«»  inspector. 

'I'lip  rnnfJtfifins  pn'vuilinfr  in  the  region  pm-hided 
anything  like  a  complete  and  accurate  presentation  of 
all  the  labor  employed  in  tlie  mines.  A.side  from  the 
nimicrotis  class  uf  -niull  u[ii'!-;itrij"<  \v][t>  (lictnselves  work 
in  the  mines  and  are  hdixni  by  uu•mU'r.•^  of  their  own 
family^  or  perhaps  by  one  or  two  hired  men,  many  of 
til''  oj-HJi-ators  who  wf;rk  the  mine.s  with  none  but  hired 
lal>or  frequently  keep  no  hooks  whatsoever.  The_v  may 
be  able  to  state  with  substantial  accuracy  tlie  numl>er 
of  men  oniplm  cd  dnrinjf  the  year  and,  by  computation 
from  the  average  rates  paid  by  them,  the  amount  e.\  ■ 
pended  for  wagfis;  bat  the  items  of    supplies''  and 

miscellaneous  expenses"  are  in  such  ciLses  nothing 
but  rough  estimates,  and  the  accuracy  of  the  results 
can  not  bo  vouched  for.  There  is  a  large  class  of  mines 
in  which  no  miner.H  are  hired  either  by  the  day  or  by 
the  ton,  all  mining  labor  being  done  on  aluires  by  "  les- 
sees." so  uilled,  who  agree  to  pay  the  operator  a  stipu- 
lated royalty  on  all  ore  mined.  In  mo«t  cases  of  this 
clasi!  no  records  of  the  number  of  such  leaaees  were 
kept  by  the  oi)erators.  who  could  furnish  no  informa- 
tion beyond  the  total  quantity  and  value  of  ore  mined 
and  the  royalty  received.  Whenever  practicable  the 
number  of  men  working  on  sliatc^  \v:m  jiiecured  from 
the  landowner.  The  proceeds  from  the  «jale  of  the  ore, 
leas  the  royalty  r«c©ived  by  the  landowner,  represent 
the  g!-i»ss  earnings  uf  tlic  minei-s,  who  are  required 
to  buy  their  own  miue  supplivs^.  The  number  uf  »ucb 
miners  with  their  f^row  earoings,  as  far  as  reported, 
is  shown  sciiarately,  but  is  not  included  amoDS  regular 
wage-carnora. 

In  the  monaaite  industry  the  production  is  oontrolled 
In  :i  -inij'li'  i'>f;iMi-!iini'iil .  (Sir  product  of  a  imiiiKiT  of 
operators  being  purchase*!  one  eompauy,  from  which 
a  complete  report  was  neoured.  It  was  impossible  to 
ol>t;iin  reports  from  the  small  independent  miners,  Imt 
the  iiiniiher  of  such  operators  whs  known  by  the  com- 
pany and  they  were  ineludc  !  :i>  ilt  employees.  It  was 
CiMi-iil  ifil  that  tliP  nre  ininril  .ni  a  rontrrn't 

and  the  amount  £>nid  for  it,  or  a  proper  pro^wrtion  ol 
such  amount,  was  credited  as  xngjot. 


The  conditions  under  which  mica  is  mined  arc  some- 
what similar  to  those  prevailing  in  the  monaxite  in- 
dustry, li^'turns  were  secured  from  a  luimher  of  the 
small  iudepeudeut  pixHlucers,  but  a  coasidcrable  pro* 
portion  of  the  production  conld  not  be  covered  by  such 
reports  and  was  accounted  fof  i  .nly  in  tlie  schedules  of 

1  the  laj'ge  estAbli»luuoutJi  where  it  wa^s  prepared  for  the 

I  market 

There  wrn-  iml  v  17  r(  L;'nl:ivly  worked  mines  reiKirtt  il 
I  for  the  production  of  precious  stones.  Many  of  the 
I  precious  stones  were  obtained  by  incidental  discoveries 
or  systematic  scan  li.  The  number  of  )irn]iIo  engaged 
I  iu  thlti  irregukir  work  tmd  Uie  value  uf  the  dtoucii  are 
I  hti^ly  estimates  based  on  information  obtained  from 

inerf-lKirit-.  aiirl  nfliers  familiar  witli  loi-nl  <'nnditinn-. 
in  addition  to  the  diilieultie!»  luui  tlie  possibilities' of 
j  error  attending  the  ooUectlou  of  statistics  of  minerals 

!  for  whifh  ilii-  niining  operations  were  .similar  to  those 
enumerated  ul>ove,  there  are  uncertainties  in  connec- 
tion with  the  collection  of  the  reports  and  compiling' 
the  stMtis(ie_s  for  minerals  mined  by  large  and  well  or- 
ganized conii)anie.s.  For  instance,  the  schedule  required 
the  value  of  the  product  f.  o.  b.  at  the  mine  or  quarry. 
A  nuuil)er  of  the  anthra<  iie  < oiil  companies  contended 

I  that  it  was  impossible  to  give  such  a  value,  or,  in  fact, 
any  value  for  their  product,  since  a  jxirtion  was  con- 
sumed at  the  mines  in  connection  with  tln  it-  operation, 
considerable  quantities  were  sold  in  tlii;  local  market, 
and  an  unknown  quantity  was  .sold  at  a  Ioas;  also,  that 
it  was  impracticable  to  deduct,  or,  in  fact,  to  ascertain, 
the  freight  charges.  The  values  are  therefore  largely 
estimated.  brt.sed  on  the  average  value  per  ton  of  coal  at 
the  mine,  the  results  beiajfr  compared  and  checked  with 
every  available  source  of  information.  The  production 
of  p4'troIeum  is  largely  in  the  control  of  the  Standard 
Oil  Company,  which  contended  that  it  H'as  impossible 
to  obtain  sepamte  reports  from  the  individual  pro- 
ducers. The  conqmny  made  om^  report  covering  the 
operations  of  i>,806  producers  of  oil  in  3t>.3(>l  oil  wells 
in  Pennsylvania,  also  similar  combined  reports  for 
■2,1 producei-s  and  8,443  wells  in  New  York,  '.♦,»97 
producers  and  42i,4t»i>  welUt  in  Ohio,  producers 
snd  12,951  wells  in  West  Vii^nia.  There  were  in  all 
7  -rill  Iiilr-  received  from  the  company,  whii-h  con- 
tained the  .^tatititics  for  20,Usi6  producers  and  11^,7M 
wells.   In  addition  to  the  reports  of  the  Stendard  Oil 

'  ( 'iiiiiii:uiy.  thei'e  wi  vr  fi(Vj  vr^icilulrs  tT'.-i>i\iMl  fi-iitn  ."07 

I producers  covering  the  opcmtiuus  of  5,877  vvelis.  The 
7  schedules  from  the  Standard  Oil  Company  covered  98 
per  cut  I  if  the  jH-odncei-s  and  £t.">  per  cent  nf  the  wolls 
repoi  Jui  lor  the  United  Statew.    iSiiuilar  reiwrts  were 
made  by  tiie  company  for  its  prodnctioD  of  natural  gas, 
'  -t  seheilules  l>eing  received  for  1J>  producers  and  1,701 
,  wells  in  I'ennsylvania.  New  York,  Ohio,  and  \Vest  Vir- 
'  K^nia,  the  producers  forming  1  per  cent  and  the  wells 
'  1''»,s  p,.|.  t^ent  of  the  toUil  for  the  Fnlti  rl  S^tntc-.  ITnder 
'  these  conditions  it  was  impos^iible  to  localize  the  statis- 
'  ties  for  petroleum  and  nataral  gas  by  oountiesor  to 
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check  i»r  vciifv  tin-  t'stimuU's  of  (lit-  miiii}>t'i-  of  on>- 
ployeos,  wngcM,  oxpenscs.  <>to.  Tlu>  s<'hodiil<>s  \vt»ro 
ciii-cfully  pivparod  uikI  t-vidciitl y  cover  the  cntiro  pro- 
dactioQ  of  all  the  wells.  The  conditioas  under  which 
the  stHtlsHcB  have  been  oompned  are  in  Home  respects 
rilDllar  to  tlxi^o  |>i'f\'iiiliiiy:  in  tlii>  iiiiMiti>r  <if  \tw\.  /Aiu; 
mica,  and  monazite,  in  that  the  pi-odut'tiou  is  sold  to 
one  or  more  large  eBtablnfanionts  that  put  It  on  the 
iniii'k«'t  imd  thus  in  it  inctif^itro  control  tho  c)iit])iit. 

Since  the  recent  discoveries  of  rich  pbicer  depoitiLa 
have  giren  pronunence  to  the  ^^old  fields  of  .^tska, 
ctlortN  hiivc  lu'cii  iniith'  l>y  the  (tovcrnuK'nt  to  ol>tiiin 
stati^c«  by  direct  coniniunication  with  the  numerous 
owners  of  those  mines.  Mr.  Charles  G.  Yale,  special 
acr«>nt  i>f  tlio  Biii'cuu  of  (he  Mint,  reported  the  follow- 
ing for  the  calendar  year  !><:*!»: 

The  [>f>[.ul:it!<iii  i.f  tfii^u  riliiipH  i.s  ni<m-  or  Ici-w  noiiiiolir.  (ii<i\'mn 
fn)i;i  til  jiljU'c  ft"!  r'trikiK  iti  new  cn-ck"  are  uiiiKnitu  >  I     Tti  ( 

M-il»"jn  of  iiKiil  i'<miiiii]rii<':iti><n  aiiionc  the  cHtiipx  ulon;;  the  Yukon 
river  iind  ereeks  y  viTv  nhnrt.  and  when  the  sjirini;  '"<  Ii  nn  n|rt" 

have  bven  iua<le  or  the  fiuniuier  digginj^s  begin  to  fretae  the  u«ii 
come  "ouldde"  for  the  winter  «r  go  to  imrgfr  ramps.  For  these 
icaaoas  it  is  ainuMi  Jmpossihle  h>  <iht:iin  Mm  <1e«diecl  ttetittkal 
iBfonmitiobft)  totbe  an()iiit  <>f  ;:<>ltl  In- 4-i)ri'es|>(indence  with  the 
in<livi'liuil  iiiinerf  ' 

Dr.  Cabell  Whitehead,  formerly  aasayer  of  the  Mint, 
reported  as  follows  from  Nome,  under  date  of  Septem- 
ber 5, 1900: 

Uany  men  aw  praepevtiu);  tbruughout  th«t  entire  ooantryand 
-wa  ean  tnly  ttHl  whiit  thejr  firwlinv  when  they  ooTne  in,  m  they 

art>  very  HH  r«'tive  in       nmttfr"  iniinTtsini?  lh<-tr  privhifti  inx.' 

The  bauie  wu»  the  experience  of  the  ajfcnt  of  the  De- 
partment of  Labor,  who  investigated  on  die  apot  the 

conditinns  <.f  Ala^ku  i;-iiM  niiiiin;.r.  Tlii- dtrtiriiltios  in 
obtaiiiiti^  ntatisticM  of  the  placer  mines  in  Alaska  may 
be  judffcd  from  the  number  of  claim»i  recordad,  whldi 
ill  rile  Nome  distrii  t  ulono  hiifl.  up  to  .lantiiirv  1<>.  19oo. 
readied  4,5t>U.^  I  lii.s  number  is  larj^ely  in  exee>js  ut 
the  total  number  of  pro^lucin}^  properties  embra<HMi  in 
the  pre.sent  ecnsiis  of  jriiltl  ;imi!  ■-tl\iM  inliic-  fr>r  all 
staletiiaiid  territories.  IiiijMii  tant  ;i-  it  tuay  lie  loas<eer- 
tain  the  exact  eoudiiions  under  which  an  individual 
miner  can  nowaday-  pi  ip  iui  !•  }rt>ld  without  any  capital. 
pracUcally  with  his  own  liuuds.  it  was  thought  that  this 
eoold  be  mont  ?ucces>fiilly  done  ill  connection  with  the 
jreiieral  census  of  }x>pulati<>n  aii<l  (H-eujwtioiis.  whereas 
it  4'iiidd  not  be  accoundishtnl  without  an  extniordinarv 
expenditure  of  time  and  money  as  a  |mrt  of  iln>  <'eiisiis 
contined  to  minc8  and  mining.  The  quantity  and  value 
of  the  output  of  the  Aln.«ka  ircdd  miner*  are  r4'produeed 
in  this  i-eiMjrt  from  the  report  of  tlie  niicctor  of  the 
Mint,  wbotse  e^tituates  are  biuied  upon  the  returns  from 
the  mints,  axsny  officex.  and  from  private  refineries. 

Porto  Kieo  \Mis  tlie  only  insular  possession  in  whii-h 
the  mineral  re>ources  were  deemed  of  suHlcient  impor- 

'  Kep.irt  ■•I  thf  I'in-.  ti.rot  Mint  upon  the  frodnction  of  the 
]'reri<iiis  Metiil^  'hiring' t ho  ralnwlBr  y(«r  I8W,  pa^eftl. 

'  llijil.,  iiMge  •'•It, 

'  Balletiu  el  the  DinMrtiiuint  of  Labor,  11X10,  "The  Yukon  and 
Nome  Gold  Kwoidi,"  inwelHtb 


tatiee  to  attempt  an  eniimenitii>n.  Wliih'  it  is  known 
that  a  \  ariety  of  tninevuls  exist  in  the  islaiuk  very  few, 
if  any.  mines  and  <piarrii-s  were  operated  as  a  rej»iilar 
businesM  during  the  year  1S>U2.  The  work  waa  done  at 
odd  times  and  only  Auffieiont  material  extracted  to 
satisfy  the  local  demand.  It  was  dilhciilt  to  locate  the 
properties  that  bad  been  worked,  and  practically  im- 
possible to  obtain  any  information  eoncerning  the  num- 
ber of  jx'ojile  emjdoyed  or  the  tjiiantity  anti  value  of 
the  product.  L'  nder  thena  conditions  the  statistics  for 
the  island  are  not  comparable  witb  those  compiled  for 
conlinendil  I'nited  States,  and  no  reference  is  made  to 
them  in  the  general  tables.  The  report  on  the  mineral 
indnstries  of  Porto  RIon  consisfat  principally  of  a  com- 
pilation of  historical  data,  a  statement  of  the  mining; 
lawts,  andalifit  of  the  mineral  deposits,  with  such  in- 
formation as  eould  be  oTitalned  concernin<^'  the  <pimitity 
anfl  value  of  the  ])roducts. 

The  omi^ion  of  the  small  producers  and  the  impossi- 
bi  1  ity  of  obtaining  individual  reports  from  certain  other 
producers,  the  data  bein}^  included  in  a  combined  sched- 
ule, are  the  principal  source*  of  error  in  the  canvass. 
Another  ronrce  of  error  is  inherent  in  tlie  preparation 
of  the  i-ejH)rts.  A  eomparatively  small  pniportion  of 
the  reports  wore  prepared  from  data  obtained  from 
account  books;  but  theec  which  were  pre])nred  from 
such  accounts  were,  as  a  rule,  for  the  important  opera- 
tors and  represented  a  large  proportion  of  tlie  produc- 
tion. The  data  in  many  of  the  ediediiles  are  eetimatee 

ba.se<l  on  the  recollection  of  the  person  uiww ,  ting  the 
in(|uiries.  This  is  particuUirly  true  of  the  answers  to 
such  inquiries  as  **The  avenife  number  of  wage-earners 
employed  during  each  month  "and  "The  average  num- 
ber of  wage-eameT>i  at  specihed  daily  rates  of  pay." 
Few  eistabllebments  keep  booka  from  which  answers 
to  in<{uiries  of  rliiv  ehanicter.  covering  a  period 
of  twelve  mouths,  could  be  readily  obtained,  if  the 
information  was  obtained  from  the  aceount  books,  ft 
reqtiirr.-l  nil  examintition  of  a  number  of  book-  ;iii.[  a 
large  number  of  cutries.  The  principal  anthracite  coal 
companies  gave  the  office  permission  to  examine  their 
account  books  and  coiTi|>i!i  tlie  totals  re«|uired  for  an 
auiswer  to  each  inquiry.  Two  clerks  were  detailed  to 
New  York,  N.  Y.,  and  Scnuiton,  Piu,  for  this  work. 

The  method  of  keeluri-  lb.'  p;iy  r.>IK  of  tlir  ;irillir;i.  ite 
eunl  ajmpaiiies',  from  which  was  obtained  the  average 
number  of  peraons  employed  by  them  during  the  year 
and  the  amount  of  wages  paid,  ditt'ers  but  ~H'_'btly  with 
the  different  companies.  The  original  pay  rolls  are  in 
sheet  form,  but  by  mostcom)>anies  an*  copied  into  books, 
these  biHiks  being  retained  for  ofliee  n  i  -  i .  nee  aiul  the 
originals  jilaced  in  vaults  at  the  general  ollicoti  of  the 
companies  or  in  storage.  The  oensms  data  were  ob- 
tained from  the  otfice  c(»pies.  Tlie  jmy  rolls  are  mafle 
out  semimonthly.  The  names  of  the  employees  are 
written  twlee  eaeh  montli  by  miiih>  of  the  companies, 
while  otbcns  arrange  their  books  so  that  )x>th  the  tirst 
and  last  halves  of  each  month  are  (.-urried  on  the  same 
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Hiit  of  shoots.  The  proator  numhor  of  tho  fompanie.s 
keop  tlieir  wftge  acwmiit.s  *'ln  i  nlliorios."  hnvinrr  for 
eiu  h  colliorv  a  jwjxinitc  lK)()k  in  wliich  iirc  shown  iill  iho 
operations  of  that  collier.v  (Inriiitr  th(>  yoar.  Other  <  oni- 
|Mni«8  keep  these  account^  -Ir.  mnnths."  having  for 
each  month  a  separate  book  iii  whirli  arc  shown  the 
operations  of  all  their  coUiories  for  that  one  month. 
UsQUlly  the  daasos  of  oniplov  ei-s  woi-o  listed  on  the 
pay  rolls  in  nearly  the  same  order  as  they  are  shown 
in  the  eensiis  st>hcdule,  the  list  boini.'  headed  by  fore- 
nieti.  followed  by  clerks  and  the  various  cla.-vse.s  us 
indicated:  n^.tiaUy  the  employees  above  ground  and 
those  b«low  •'round  are  listed  separately  and  desi^ated' 
as  ''outside"  !ind  '"iitside,"  respi^etively.  Ke%v,  if  any, 
of  the  companies  di«tingtu£h  on  their  pay  mtiH  between 
boys  under  16  years  of  ajfe  and  employees  over  that  aire, 

and  tlie  reef)rds  of  none  of  the  eoni|HinieM  show  the  num- 
ber of  boys  under  Itf  years  o£  age  in  their  employ.  The 
averafje  nninber  of  wt^-eamers  einpIo3  ed  diiritij,'  tho 
\-eiir  l>y  these  companiej*  waf  olituined  in  all  eases  l>y 
iirKt  averaging  each  setTiimonthly  ahoet  of  the  pay  roll 
separately,  adding  toi^ether  these  sheet  averages  to 
filitiMM  the  averapr  fnt  tin-  iii  inth,  and  tinally  dividin},' 
the  »iuiu  of  the  monthly  averugei>  by  12  to  show  llie 
average  namber  employed  during'  the  year.  The  aver- 
ajrinjr  <>f  the  number  of  w.x'n'  r-.iv.x-.--^  'ly  ~!if>-f-c  -ims 
accompli»hed  by  different  methuLs.  In  t>uuie  ea.se.s  the 
number  of  men  employed  and  the  hours  of  labor  were 

hii  uiiifiii  111  tliTrmfhrint-  tho  tiinnth  that  the  nunil>er  of 
names  shown  on  the  roll  was  lusetl  il-s  the  monthly  aver 
age.  As  the  rolls  were  usually  headed  by  foremen, 
clerks,  etc..  the  iivenif^e  nimil>ers  in  these  classes  were 
easily  obUiiueU,  and  the  dtHluctiou  of  the^  averu^res 
from  the  sheet  average  would  show  the  average  numlwr 
of  otlirr  rrnyilfu-ofs;  tnit  in  many  eases  where  roiidi- 
tions  were  not  uniform  throiififliont  the  month,  the  siieet 
avenge  was  obtained  by  niultijilyincr  the  imtnber  of 
cinploverc  nn  c;u'h  sheet  }»y  the  number  of  days  in  ojH'r- 
nt  i( '!!  ;nnl  ili  V  iding  the  product  by  the  nunilterof  working,' 
days  iti  ihe  months  usually  85.  2t>,  or  -27  days.  Thesani 
of  the  sheet  averajres  jjave  practically,  but  not  exactly, 
the  avcrujre  for  the  n>onth.  To  lia\'e  obtained  an  exact 
averaj^c  xmiuM  liave  necessit^lted  the  addition  of  the 
total  number  of  hours  woi  ked  by  each  man  during  the 
month,  the  division  of  thi-  a^;;!  cijate  by  the  number  of 
hours  fixed  upon  as  c-onstitntin>;  a  day^s  labor,  and  the 
divi^^ion  of  t;ie  quotient  thus  obtained  by  the  Diuuberof 
workin^r  days  in  the  month.  From  snch  monthly  aver- 
ages nn  exact  yearly  average  coidd  be  obtained. 

A-8  no  company  keeps  a  record  of  the  aggregate  num- 
ber of  hours  of  labor  performed  each  month,  the  length 

of  time  which  would  have  been  re(|uired  to  obbiin  the 
averages  by  thi«  method  would  liave  canned  too  great  a 
delay  in  the  publication  of  the  report.  The  two 
methods  first  mentioned  gave  snllicicntly  accuntt'  :t\  rr- 
a^es  for  the  months  in  which  regular  forces  were  em- 
ployed throughout   It  was  Ibuiid  necessary,  howovor. 


to  adopt  the  latter  method  to  obtain  the  average  for 
those  moDths  during  the  strike  when  the  number  of 
emjdov'ees  wa^  constantly  varying. 

\Miile  there  were  comparatively  few  ojx-nitors  for 
whom  the  preparation  of  the  Census  reports  was  at- 
tended with  so  many  diliiculticjii,  still  it  vi  evident  that 
the  data  furnished  in  reply  to  the  majority  of  the 
.  inrjuiries  were  not  obtained  from  the  account  IwMiks. 
It  is  probable  that  tho  porcentagv  of  error  due  to  the 
ftict  that  the  auswcr^j  are  based  on  memory  or  rough 
memoranda,  and  Bot  on  actual  records— a  condition 
incident  to  all  oonsns  work — is  greater  in  the  mining 
ceosns  than  in  any  ottier  branch  of  the  industrial  census. 

IV. 

OFFTOK  A\I>  riKI.I*  WORK. 

I  The  most  iinpoitant  feature  of  the  prcliuiinary  work 
I  of  the  mining  census  was  the  preparation  of  the  sched- 

ules  and  instructions.'  This  work  was  stjirti  d  in  No- 
I  vember,  1902,  and  the  last  installment  of  the  schedules 
I  was  received  from  the  Government  Printing  Office 
alMiut  till-  I:i--t  of  .laiuiary,  lUO.'l  In  thr  iiu  rintiiiii'  the 
mailing  of  the  .schedules  to  the  nunc  operators  liad  iwon 
I  in  progress  and  -was  completed  shortly  after  the  Ist 
of  February.  IPO?..  The  mailing  of  the  -i  hi  .!ali^^  and 
the  general  suiwrx  ision  of  the  iieldwork  Wiis  under  the 
I  direction  of  th>  <  n  i^.i^-ical  Survey.  The  theory  of  the 
work  was  that  the  -clirilules.  in><tructions.  and  all  i  li 
cnlars  necessary  for  tlu'  canvass  should  )>e  pre]i;iii  .1  nt 
the  Bureau  of  the  Census  and  placed  at  the  (li-]ni-;il  of 
t|ie  (fcological  Survey  for  transmission  to  tlu'  lirlrl 
fortH'.  As  the  schedules  were  received,  either  by  mail 
direct  from  the  (»jic>rators  or  finan  the  special  agents, 
they  were  immediately  turned  over  to  tho  Bureau  of 
the  Cen-sus  for  examination,  all  defective  !(chedules 
being  return«*d  to  the  Snr^'C}'  for  correction.  The  Sur- 
>  ey  schedule  accompaoied  the  Census  schediUe,  and  the 
quantity  and  value  of  the  prodttct»<  reported  on  both 
were  made  to  agree  Itefore  they  were  separsited.  The 
I  Survey  schedule  was  frequently  tilled  and  returned 
j  through  the  mail  wifliont  the  Census  rejiort,  which  was 
neglected  until  the  lield  agent  called.  This  neglect  atid 
the  necessity  for  returning  a  large  proportion  of  the 
Census  schedule!*  for  correction  resulted  in  the  separa- 
ti<'n  of  till'  -l  in  (!iilr>  ill  sueh  a  large  niitnlicr  of  ciises 
that  a  general  comparison  of  the  tiual  tubulatioos  was 
necessary  to  insure  an  agreement  between  the  two 
offices. 

The  iiehedules  fur  bituminous  coal,  clay,  stone,  gyp- 
sum, cement,  and  fnllei's  earth  were  the  only  ones 
mailed  directly  to  the  mines  from  the  \\';t-:hin^tan  otiice 
of  tho  hurvey.  All  of  the  other  iichedule^j  were  sent 
in  bnlk  to  the  offices  of  the  field  assistants  of  the  Sur- 
vey and  mailed  from  there  to  the  opentora.  About 

1  For  copy  of  icbednlea  see  Appendix  A,  and  lor  iMtraetfens  see 

Appendix  B. 
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thtve  w««ks  were  allowed  for  the  retnrn  of  tbe  ached- 

\\U'>  Ity  niiiil.  Tlu^  ctitirp  United  States  was  then  di- 
vided into  districttt,  anU  the  mtml  cauvnsii  was  started 
on  or  about  Janoarj  15, 1903,  but  at  thh  time  of  tbe 
yeai'  some  sections  of  tlie  eountry  are  inacces-iilde.  and 
it  v;a3i  imposiiible  to  employ  the  maximum  tield  force- 
until  May,  1903,  when  there  were  113  agents  and  olerkx 
:it  worli  ill  the  tield  or  in  the  otiices  of  the  supi  i  \  i-m  ',■ 
agents  in  dillorent  vtectionii  of  tbe  couutrj-.  This  uuui- 
ber  dopif  not  inclnde  the  agents  and  clerks  on  the  rolU 

of  tile  ( ieolojficiil  Survey  who  were  enpnjyed  in  eolleet- 
ing  i-t?|)ortH  or  other  work  incldeut  to  tlie  canvutfii.  The 
schedules  were  therefore  retained  by  the  mining  com- 
imwv  t  1  tlie  loral  olli«'e  of  (he  field  assistant.  n  ;i 
preliiniuury  exauiiuatioii  there,  Uien  forwarded  to  tbe 
Geological  Surrey,  where  they  were  again  examined 

before  iK'inf,'-  sfni  to  the  IJun  an  cf  tlie  (len.^n-.  'I'hr' 
liiml  ejiamiuatiuii  wa^  made  at  (iie  utlice  uf  tbe  iiureaii, 
and  letters  criticising  tbe  schedules  or  calling  for  addi* 
(ioniii  i?ifonnation  were  forwarded  to  tbe  Get)lo}riraI 
burvey,  and  f ivm  there  »cnt  to  tbe  tield  a>*^astant,  who 
transmitted  them  to  the  mine  operators  by  mail  or 
throuj^'b  11  jMM'soiinl  visit  of  :i  tield  ajjent.  i>r  ■  l  iruincd  the 
information  pei-tsuuaily,  aud  a^aiu  returned  thu  ^cbeU- 
ules  to  the  Geological  Survey  for  transmittal  to  the 

Bureau.  Tiie  j>raeti«'e  of  di\  idinjf  thf  country  into  dis- 
tricts and  plaeing  tbe  work  in  csicb  district  under  the 
supervision  of  a  local  ofBcial  is  the  moj«t  efficient  way 
tocouduct  !i  canva.ss.  fmt  it  is  evident  that  tliese  nicthtids 
when  followed  iu  the  mining  c<!ii.suis  iuu.st  lead  to  a  dn- 
pli(«tion  of  work  and  more  Ol'  less  confusion,  especially 
when  sehi-diiles  are  heiiij.'-  reeeivi-d  not  only  from  ficM 
a}ients  who  visit  the  mines,  hut  also  from  the  ojienitoiN 
thernsi-U  t's. 

Tbe  tieldwork  <if  a  iiiiniiijr  eiMisus  is  necessarily  Ka.si'd 
ou  list.s^  givinjr  the  ntiine.s  and  atldresses  of  mines  and 
quarriex.  The  pre|iaration  of  a  complete  list  is  there- 
fore a  very  important  part  of  the  ollice  work.  Tlie 
lists  used  for  the  censu;*  of  i'.K>-2  were  prepared  in  the 
division  of  n)inin>;  and  mineral  i  <  -f  urces  of  the  United 
States  (;eoloi.'ie!il  Survey,  and  are  the  outj.'i'owth  of  the 
annual  reports  of  that  division  on  the  mineral  prodiirt.s 
of  the  country.  The  annual  I'etunnj  Becured  from  tfao 
mine.*;  and  quarries  for  these  reports  arc  of  iLssistancc 
in  revi>»injr  fh«  list*  ut  ivjrular  intcirals.  The  names 
and  locution  of  new  devt  li iit>  are  obtained  from 
teisbuieal  journals  and  pcriudieal^.  All  publications  of 
this  character  are  examined  and  notices  of  new  mininfr 
enterpiis4»s  sire  clipped.  New  pnHlueers  are  i'c)rre- 
spondeil  with  to  a^icertain  the  full  name,  addiiMu,  loca- 
tion of  mine,  and  character  of  mineral.  Confidential 
copies  uf  the  completed  lists  are  scut  at  rejrnlar  inter- 
vals to  representative  producem  in  different  sections  of 
the  country  for  revision  and  the  additioa  of  new  names. 
One  of  the  principal  advantoges  of  the  ooUaboratioD 


[  between  the  Geological  Survey  and  the  Bureau  of  the 

CV^nsus  was  tbe  utilization  of  this  list. 
1     The  H[iecial  agents  were  iustrocted  to  supplement  the 
I  official  li^ts  by  careful  Inquiries  in  each  locality  visited, 
and  to  olitain  rejwrt.s  from  all  mines  that  were  in  ojM^ra- 
I  lion  during  any  portion  of  the  year.   Two  cUuiiies  wore 
1  excepted  from  these  instmotions:  one  was  the  small 
phu'*'r  {Told  mint^  oi'i  r  aiiPi  -  mimI  llic  other  the  irregular 
i  bitumiuuus  coal  luiners.    It  is  impuewihle  to  locate  tbe 
small  placer  miners.    Moreover,  the  only  statistical 
infi  11  ]iiat !■ 'II  tliat  l  ould  lie  olitained  would  he  the  <pian- 
1  tily  uud  value  of  their  product,  which  can  be  estimated 
I  or  sccnred  from  other  soanws  equally  reliable.  There- 
fore no  ellorl  was  made  to  secure  reports  from  mines 
of  this  claj«j^  uulesis  tbe  agent  was  iu  the  vicinity  in 
connection  with  other  work  and  the  prepantion  of  the 
reports  for  (he  sumll  mine  would  cause  no  delay.  Th.' 
reports  for  the  irregular  bitimiiuous  coal  producers 
were  obtained  by  correspondence. 

Next  to  (tu'  srliriliili-  iisrlf.  tljr  iri-tni' 'tii m-  for  its 
uoifonu  application  are  of  tbe  greutest  importance. 
Such  instructions  were  prepared  imd  distributed  to  the 

s|)ccial  ul:*  iit^  ]>efon'  they  entered  on  duty.    These  in- 

I  structioiis  were  of  a  general  and  special  character;  they 
defined  the  agents'  duties  and  described  the  practices  to 
\h'  followei!  ill  -"(•nriii'j  si-hcdub's.  'l'lii\v  werr  ik^'.I  in 
connection  witli  tlie  instrm  tions  printed  on  each  scbcd- 

j  ule,  and  were  followed  in  the  prepantion  of  all  reports. 
The  ofKce  work  «)ii  tbe  miniufr  ctMisus  wa.s  in  progress 
I' rum  November,  ly02,  to  July,  1904.    During  the 

!  gi^ter  part  of  this  dme  oomporatively  few  elerks  were 
i-niployerl.  The  greatest  number,  01,  was  reached  on 
t  )ctot)er  '■lit,  I'tHiH,  when  the  tabulation  was  at  its  height. 
Tbe  cost  of  tbeofiici-  work  |mid  for  l>y  thi-  Humui  of 
tbe  Ci  n-ti-^  wns  >^7T,.S.")8. 17,  and  <»f  the  tii'Mw ork 
?>!ts.i»l'i'.  7>.  tliu.s  ujuking  tbe  total  cost  of  tiu:  tuining 
census,  exclusive  of  tbe  tiiial  revision  of  tbe  maiiu.script 
and  printing  and  binding,  !!>I7."i,.S72.!*").  The  schedules 
for  the  annual  report  of  the  Cieological  Survey  were 
secured  in  connection  with  those  for  the  Bureau  of  the 
Census,  ami  the  expenditure  covers  the  collection  of 
schedules  for  the  reports  of  both  oltices.  In  some  in- 
dustries omitte<l  from  the  mining  census,  but  included  in 
tbe  annual  rejxirts  of  the  Survey,  such  as  the  manufac- 

!  tare  of  giis.  brick,  iwttcry,  et<% ,  schedules  were  collected 
by  the  Census  agents  and  turned  over  to  the  Sun'ey. 

I  On  the  other  band,  con.^iderable  Cenaus  work  was  done 
I  by  the  rognlar  employees  of  the  Geological  Survey  and 

at  the  expense  of  that  ofii<'e. 

After  tbe  completlou  of  tbe  tieldwork  several  of  the 
expert  special  agents  employed  by  the  United  States 
(ieological  Survey  in  tbe  prepanition  of  the  annual 
reports  on  Mineral  Kesources  of  the  United  States  were 
retained  by  the  Bureau  of  tbe  Census  to  prejiare  the 
historical  apd  descriptive  teixt  which  aooompanies  the 
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8tatigtic8  for  the  principtd  minerals.  Th«w  special 
■gents  mad  tlie  minerala  laoigned  to  eadi  ure  as  follows: 


Dr.  David  T.  Diay  . 


Dr.  JiMcpli  fitrathiiB . 


Dr.  Jcoepb  llydu  Pratt; . 


Mr.  GfOrRi!  F.  Kun/... 
Mr.  John  Hirkinbine. 


Mr.  E.  W.  Parkt  r  

Mr.  Jpfti-rsoii  Midilk'toD. 

Mr.  F.  H.  OliphHnt  


. .  riatintini  and  iiiditiid. 
As)))ialtamaod  bUauiiUMUTOck. 

Huuxite. 
ISorax. 
<ini])liilc. 
.  Aljiitno.'iite. 
Mim-nil  |<ip;m«nu,  erode. 
I'honpliaU'  rock. 
t4uk'k>ijvt>r. 
Sulphur  andpfrite. 
Amelvft  tnatcnato: 
Bnhrgtonea  awl  millstonea 
Crystalfinn  •jiuirt/.. 
Otrtindiini  atiil  ciiu'ry. 
tiarnct- 

(JriniiRtfUu-siuiil  pui|)(9UiUC«. 

tiifiHoriiil  e«rtb]  tnpolit  and 

uuuiiue. 
Oitotonea,   vheMoaWk  and 
flcytbestoon. 

Fluoi^iiar. 
Litliiiitii  on". 
Moini/it<'. 

Talc  aud  tioapetouc, 
fiaiyteo. 
Mica. 

!:t<:-<>l  liiir<l(>iiing  mrtala: 
("hniiiio  on: 

Sickol  itnd  cobalt. 
.MolvlHlenmn. 
Hiitlli-. 
T«in):rt»'ii. 

I'niuium  and  vaiuulinm. 

 Prpcionsatoiwa. 

/Troll  01*. 
 I^Mangiitn'w  ort>. 

{(  Vial,  aiiUinii'iU'. 
(Vxil,  bituininouii. 
......t'lay. 

 IVtr<,)li-H!i)  ni»d  nntiind  pts. 


hi  addition  to  the  abovw  the  toxt  for  i-crtain  mincrak 
was  pcefwrsd  by  experts,  as  follows: 


Sr.  Gaoiga  P.  Meirlll 


Dr.  L  Aa  Hoorwicb . 


Vr.eta17B.Ladd. 


l.iin(«t<^noaaiid  dolotuitM. 
Marble. 

SaadBtOBca  and  qnarbflea. 
Silica  land. 

SiliocoiiR  rr\'stalliiit«  1 
Sl«(f. 

( ir  111  and  i-ilviT. 

Lrad  and  uuc  uiv. 
CV'iiiflit. 
Feldspar. 
Flint 

Fiiller'acartli. 


An  prodonsly  explained,  the  ochediiles  were  matled 

to  all  mines  iiiul  (luiurii^s.  Thoro  woiv  received  in  all 
S8,ldl  schedules.  Of  this  number  '2H,biiii  were  for 
productive  and  7,198  for  unproductiTe  and  idle  proper- 
ties. In  luMition  thcro  were  2.H8!t  schedidfs  f(n-  mines 
and  quarries  tbut  ware  ubaudoued,  aiid  therefore  omit- 
ted from  tbe  tabuhtion.  While  oompamdvely  few 
<  (iTiuili  tc  -I  Ik  (hili  s  «  .»!0  rei-oived  throu^'h  the  mail  for 
active  properties,  the  mailing  of  the  l>h(uks  was  of 
great  SMistsnee  to  the  6^worI^  in  disposiDf;  of  the 
naiiii'-  uf  iiili-  iiinl  iiti:in<!<im  ii  nnne.s  ar)d  avoi<lin},'  the 
necesiiity  of  visits  by  agents.    The  tioldwurk  was  in 


progress  from  about  Jannsiy  IJi,  1908,  to  Febnwry  T, 
11>|>4.  The  total  cost  of  the  fiiMwoi  k.  at>  ptiid  for  by 
the  Bureau  of  the  Census,  wan  ii^OK^tao.TS,  which  in- 
daded  $18,061.10  psid  to  supervifiing-  ag:ents  and  tbeir 
nssistiiiits  ilid  no  travelinj,'.  There  were  in  idl  122 
dilferent  iudividiiaJs,  agentn,  and  clerks  engaged  in  the 
64^,  but  of  this  number  39  were  in  a  aupetrUing 
capacity  or  employed  in  the  oftices  of  snpervisinjf 
agents  uud  did  no  traveling.  There  were  S3  periionii 
engaged  in  the  collection  of  nefaedtiles,  the  maximum 
number,  T-l.  ^n  iiiLr  nt  vrovk  in  May,  10t*3. 

As  the  tipecial  ugeutti  collected  txihedules  from  all 
mines  and  quarries  !o  the  localities  risited,  irrespective 
of  the  character  of  the  niiniM  al.  tlic  msi  df  (In   iir  lil 
work  foraspecitic  mineral  can  not  be  computed  with 
exactness,  but  the  averags  cost  per  schedule  for  the 

active  pi-operties,  both  pi"odiietive  and  iin])rnit(u  tiv<\ 
was  about  Usmg  thi«  average,  the  following  state- 
ment s1u>ws  the  approximate  coat  of  the  field  woric  for 
the  prindpal  minerals: 


KunmtndiiK  c'imI  , ,,,, 
Anthnivltc  <*<j«l,,.,,, 

Imii  

tinlil  mill  nUTer...... 

('<>I»iM'r  — . 

T.ii»a  (iikI  zinc  ^ 

Stun**  tmll  I'lirletin),. 

All  MberiuiMcal*.. 


<!«Htor 


«M.maTs 


11,  l  ii  .W 
l,.S7CI,» 

J,'JT».W 

Hi,  MJ.  7K 


cumrnoKnoa  of  Munouu. 

The  statistics  are  pre.>«ented  in  it'2  elas^itientions,  eaeh 
comprk^pg  the  total  for  a  distinct  mineral  or  group 
of  minerals.  In  some  cases  minerals  or  ores  yielding 
two  or  more  ininhii  ts  were  obtained  from  the  .<<nme 
mine  or  (piarry,  and  it  was  impracticable  to  separate 
the  employees,  wages,  and  expenses  incident  to  the 
producti<iii  (if  1  :ich.  For  inr^taricc,  if  tlie  ore  from  a 
mine  yielded  both  silver  and  copper,  the  latter  being 
of  the  greater  value,  the  report  was  assigned  to  oop- 
|)i'r.  :md  all  tlir  crniiloyfi---,  nn^r*'>.  and  expenses  were 
included  in  the  totals  for  that  mineml.  If  the  diief 
product  of  a  quarry  was  sandstone  the  report  was  das' 
silied  as  "sandstones  and  iiiiii!tzit.  >.."  flu>ii;;li  -.Mm  df 
the  product  may  have  been  nuinufactiu-ed  into  and 
as  grindstones  and  pnlpstones.  In  order  to  avoid  dupli- 
cation  and.  at  tlic  -atne  tinn'.show  tltc  tntnl  prfHhiction 
for  each  cla.ssiiication,  the  by-pnKlucis.  when  they 
formed  the  fini.she<l  product  of  the  mine  or  <(uany, 
were  added  to  the  classiticat'on  <>{  which  tlirv  formed 
a  part.  The  followinjr  statement  gives  the  (jnantity 
ai^  value  of  the  by-product-s  that  it  was  possible  to 
segregate,  the  names  of  the  i-ia-ssilii-fltion-  whi(  h 
they  were  added,  and  the  cluH^iticution  under  whicti  tlio 
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employees,  wnge«,  and  expenses  incident  to  their  pro<  | 
duction  are  included: 


I'liDnrmoN. 


C)uiiijllly. 


I'nit  of 
nn.'ri'<nr»'. 


Sliort 


ctor  

nint. 


Shon  tern. 
Short  tool. 

GiindiitonKiiiHliiulp-  stunt  una. 

WuM  tona. 


Infiuort&l  eanh,  trtp- 

oU,  ftDd|HimlcQ. 
Lead  and  slaa  «m..., 


UmMonci  and  dola- 

UtnnoCnni'a  UUl  d«ll^ 

Uuble  


KtaMnl  |iI>B»nu, 

MmnntlKiu  

(HbtoiRti,  vhvnloiiai, 

aud  HylbealoiMi. 
oilMoiii-v.  nbcMUnei, 

una  nryiiMsaiiaiMa. 
reciulenm. ........... 

g»n<l6iou«»  and 

quaruUtn. 


PmiBda. 


Short  tans 

Sborl  um. 
Bamls 


Valm-. 


('IiiKkliiciUiun  i<>  which 

11  t'.Jtiil  thnl  I.H  <'oni- 
IHtriihlr  tvilh  i-iii 
]>lftyiM*)',  « ii^'**^,  anil 


tI2 

m 


nod . 

nr  (inrl  pyrltc. . .  lA^ng  \om.^  11,4© 


n,i« 
«o 
],«» 

408,086 


i.a:o 

l.l'TS 


Lwdandiiiicom. 


LtOi««Man  «<  Mo- 


mitw, 

mm. 

MmdMutiti  and  auatto- 

Talc  and  Mapalaiie. 

Barrt 
Ooal. 

Cement. 

itt'H. 


auiditimca  and  quurlt- 

lt«. 

<iiliKUUmt*  and  mrip- 

N'uUinil  ma^- 
l.luii'*-lotif«*  iiml  doU^. 

miles, 
qrindmcinet  aiwl  puif- 

SandMoiia  and  «uan«- 
tlm. 

CoiU,  bttomliiouK. 


Assliowii  hy  this  r^tjitemeiit,  lluM-e  uro  18  of  thecliissi- 
fications  of  luinei'alM  for  wbicli  the  values  are  incmitsed 
by  the  inrlusiion  of  prufluotj'  obtaiiu-d  in  connettion 
with  products  incliidcil  under  other  ela-sijificfttioiis.  For 
instance,  the  total  production  of  baiytes  amounted  to 
(51,068  .short  ton^*,  valued  at  *2<)8,1.54.  Thiis  Indes 
£39  short  teas,  valued  at  $1,G18,  ot)tainRd  n.s  a  by-pi  oiiuet 
from  lead  and  ainc  mines.  The  employees,  wages,  and 
other  expense*!  im-idi'iit  Ut  the  jtroilucfidd  of  this  by- 
product are  iucluilftl  ill  the  tuUvl.-.  I'ui'  litiui  aad  zinc  ore. 
On  tlie  other  haiul.  tin  production  of  lead  and  zino  was 
valued  at  §H,(KMMT7.  which  includes  I.(i:i5.sl3  pounds, 
valued  at  $y7.212,  obtained  as  u  by-product  froni  the 
mining  of  barytes,  the  employees,  \vat,'(  ami  expenses 
incideut  to  the  production  of  this  by-pr(xhict  being 
itiHudpd  in  the  statistics  for  Itarytes.  In  other  words, 
the  products  of  certain  mines  were  segregated  so  as  to 
tibow  the  total  production  for  a  given  mineral,  irreiipec- 
tive  of  the  class  of  mines  from  which  it  -was  obtained. 
This  practice  is  in  harmony  with  the  meth(Kls  of  the 
Uuit«d  Stttteti  (ieological  tSurvey,  and  the  reason  for 
its  adoption  was  to  ohtain  totals  which  would  agree 
with  the  totalis  of  that  ottice.  This  metl)od  has  been 
followed  voDsistcutlj  in  the  etati«tic»  fur  all  uiineniLi 
except  for  argentiferoos  ores.  Sueh  a  large  percent- 
age of  silver,  idpin'r.  lr:i<!.  nml  zinc  is  obtained  frtim 
the  same  ores  that  it  was  impracticable  to  segregate 


their  values,  and  at  the  same  time  to  present  pmduets 

which  won'il  in  ;iny  iirL.'rri'  cnnijKiriililr  for  cm- 
ployee!$,  wagc.-s,ai id  e.\pe uses  incident  to  the i r  production. 
The  totals  for  these  minerals,  therefore,  present  ell  of 
the  .stjili'^li'  ;-  f<ir  flir  iiiiiir-  includril  in  rarh  classifica- 
tion, la  treating  the  different  oi-es,  however,  the 
production  hss  been  s^regated  so  es  to  show  the  tote! 
for  each  mrtiil. 

While  the  theoretical  accumcy  of  this  method  of  tab- 
nlatinj;  the  reports  majr  be  disputed,  for  the  reason  that 
it  r>  -iult<'d  in  ri-^si^rning  to  some  mint-nils  a  larger 
number  of  cuiployees  and  a  greater  exixMisa  than  are 
Incident  to  their  prodnetion,  it  is  the  only  practicable 
way  of  ])resenting  (hi-  fiiiln.  Tl  pi  rmit-;  nf  u  gon»Tul 
tiumuiaiy  for  all  minerals  in  eacli  state  and  in  the  United 
States,  and  shows  true  conditions  as  to  employees, 
>\nL'-'<.  expenses,  quantify,  and  value  of  the  different 

products. 

A  similar  method  was  followed  in  classifying  the-re- 
ports  fftr  s<inif>  iiiiiirralv  in  whifh  u  manufacturing  ])nM'- 
ess  is  cai'rieti  on  in  connection  with,  and  incident  to,  the 
mine  or  quarry.  Instances  of  this  eharucter  are.  when 
liiriostonc  qi;;irrvMigfnu!  eeinent  manufacturing  are  done 
at  u  qiijii  1 V  wnd  a  part  of  the  product  of  the  quarry  in 
sold  in  its  crude  .state  for  building  and  other  pui'posea, 
or  when  grindstones  iin-  made  at  a  sandstone  quarrv 
and  a  porticm  of  the  ijuarried  stone  is  sold  for  building 
or  other  purposes.  .Such  quarries  made  otily  one  re- 
port to  the  Bureau  of  the  Census,  and  this  was  classilied 
according  to  the  product  of  chief  value,  the  quantities 
and  values  of  the  different  products  l>eing  tabtilated  and 
presented  separately  in  the  reports  on  each  mineral. 
For  eonvonienee  in  treatment  the  statistics  f6r  allied 
minerals  or  minerals  used  for  similar  purposes  are 
grouped  and  discussed  as  a  total  and  also  individually. 
For  insttance,  the  report  on  ''Abrasire  materials"  in- 
chiilt  s  oilstones,  whetstones,  srythestone.s,  grindstt)nes, 
pulp^tones,  buhrstones,  millstones^  pumioe,  infusorial 
ftarth,  tripoli,  crystalline  quartz,  garnet,  comndum,  and 
emery. 

A  number  of  (be  substances  usually  included  in  re- 
ports on  mineral  prodacts  are  the  result  of  manu£u;tnr- 

ing  processes,  and  therefore  s!i.  )ulil  not  be  included  with 
statistics  for  mines  and  quarne«.  There  are  also  a 
mtmber  of  minerals  that  were  not  produced  in  com- 

nii  ii  i:il  ipuiiititics  in  the  L^nited  States  duririL''  tin'  year 
11*02,  and  therefore  uo  t»tatistic«  concerning  them  are 
given  in  this  report. 

The  followint;-  smmri.ai'y  ^hows  the  c)n---ilii-atiori 
adopted  for  each  miucral,  the  character  of  the  substance 
included,  and  also  the  names  and  cJuiracter  of  the  sub- 
stances omitted  an<l  the  rea.^ons  for  such  omission. 

AiutASiVE  MATEHtAiis:  Tliis  classification  includes  (1) 
abrasive  materials  that  occur  as  rock  formation  and  are 

cr.t  iiiul  iii:uiufartui-ed  directly  into  flit'  furm  (Irvii-iM.]. 
\\  hile  retaituiig  their  original  rock  sli-uctiu-e  audappear- 
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ance.  a.<;  oilstones  and  grindstones :  (i^jiihraaiTe  materials  ! 
that  iHCiiriisacoiisrinu'tit  ■■f  eilliiM- a  rock  or  a  vein  and  • 
have  to  be  inechiinii  ally  s.  puratfMl  from  tlir  ussociatfd  j 
IDineral<i  and  elpancni,  us  mriitKiuin.  i-un-rv,  and  jrarnet.  ' 
Jj>  -11  J'li.  H  oinf  iiiilhtoiif":  Munv  vurlctifs  of  stonp  ' 
aro  u»ecl  in  the  manufacture  of  buhrstones  and  mill- 
stones, and  these  names  are  retained  because  the  stones 
won-  I'oniicrly  iisi-d  for  tlio  Nimo  jMirposi>  as  llie 
regular  buiir.  The  miliittooe  varies  ivam  a  sandstone 
to  a  quartz  conglomerate.   It  oocnrs  along  the  eastern 
sloix'sof  the  Appalachian  mountains  fruiii  New 'i'ork 
to  North  CaroUna  and  ia  known  by  ditfcrent  name;;. 
In  New  York  the  stone  i«  called  "Esopus  stone;"  in 
rennsylvanla  it  is  known  as  '•Turkey  hill"  and 
"Cocalico;"  in  Virginia,  as  "Unuh  mountain  "stone, 
and  in  North  Carolina  the  name  in  former  years  was 
Nortli  Carolina  grit." 

Ihrtmdum  and  emery:  'i'hiis  classittcalion  includes 
the  varieties  of  corundum  known  as  «spphire.  which 
enil)i"nees  all  eorundums  of  whad'ver  culor,  that  are 
trau^parent  to  semitraasparenl;  also  the  translucent 
to  opaque  varieties  of  all  colors,  and  emery,  which  iH 
a  nieehanieal  admixture  <>f  t'orunduin  and  ii-ui^nctile 
or  hematite.  Of  the  total  pmlnetiuu  shown  fur  this 
classification  a  rery  small  pro])ortion  was  oonmdnm 
proper,  the  production  eonsistin;.'  almctst  cntirelv  of 
the  emery  variety.  The  statistics  do  not  iuclude  the 
manufacture  of  artificial  corundum. 

Cn/^fn/fiw  tyiiiiff-:  Klh!  r  this  head  is  ineln<led  the 
quartz  that  is  used  principally  as  a  wood  tiuisher  and 
in  the  manufacture  of  sandpaper,  scouring  soaps, 
etc.  Tlie  hunger  proportion  of  this  (juui'tz  is  used  in 
the  pottery  aud  glass  industry  and  is  included  with 
fiint  and  feldspar. 

Tfn  stiili-lic^  ri'liil>-  (n  \]'.--  jn-tidurtion  con- 
sumed in  the  manufacture  of  garnet  paper  and  emery 
wheels.  The  paper  is  used  very  extensively  in  the 
niantifaeture  of  Imot^  und  shoes,  (iarnel  ix  fount!  in 
many  of  the  cry.stalline  ixH-ks,  usually  a«!80<-iatiHl  with 
mica  in  pegmatitic  dikes. 

t!riiiils-/fi;}.-:~-  and  j^nJpsf'i::^  The <rrindstone  clas>-i- 
tieaiion  is  eouipowt'd  aluuwi  eiitii'ely  of  the  stones  cut 
fi-oni  the  Lower  Car1>oniferoussandstonebedsof  Ohio 
and  ^Vi  vl  N'iivjidia  and  the  l^ower  Mnr-^liidl  M-rirs  of 
Michlguti.  riu-  Ohio  and  West  Xjiyiniu  sandstone 
is  called  the  "*  lii-rea  jrrit.''  hecause  it  has  been  so 
extensively  (juarried  at  lierea,  in  Cuyalioi.'-n  r.  nutv, 
Ohio.  It  is  j;eneiidly  a  tine  j.rmined  and  liuiim^i  nc- 
OUS  variety.  The  etd<ir  varies  from  a  litrht  diah  to  a 
lij^lit  or  steel  l)lue.  The  i)uIpston4's  int  luded  are 
made  fron>  the  Peninsula  j^rit  of  Ohio,  and  ai-e  used 
for  grinding  wixxl  pulp  for  the  manufacture  of  paper. 

Jiij'tiMi>r!(ff  tiirfh,  irljHtli.  ond  jiiiiii!f> :  llei'e  are 
included  all  porous,  siliceous  eartlis  of  organic  orit^in 
used  in  the  manufacture  of  polishing  powders  and 
scouring  soaps,  water  filters*,  fireproof  building  nni- 
terials,  etc.   This  cla»silication  includes  aJso,the  s<>lid 


pomiee  atone  and  volcanic  ash  which  are  ueed  in  tb« 
manufacture  of  various  polishing  powders  and  scoui*- 

ing  stonp8. 

OilMoii'i'.  'I'lh  IMmtt-n,  iniil  Ki  i/iJu.stiitHs;  Tiie  term 
'•oilstoin>  "  is  applied  toall  stones  used  for  shaqjcning 
tools  to  which  oil  is  gonorally  applied,  but  tlie  isame 
stone  may  be  called  an  oilstone  or  a  whetstone  and, 
j>erhaps.  a  M'ythestoue.    The  materials  from  which 
these  stones  are  made  are  variable^  but  are  of  sedi- 
mentary origin,  and  include  qtiartz-mifa-f«rhi<jt,  sand- 
stone, novaculitc,  and  tlie  intcrn)ediate  sf nu 
Aluuiinnm:  The  metal  is  obtained  by  muuuLiclurlng 
processes,  and  the  statistics  are  thei-efore  excluded 
from  this  report.    The  pnxluction.  whicli  amounted  to 
7,300,000  pounds,  is  mentioned  in  the  report  on  baux- 
ite, which  is  the  chief  raw  material  used  in  its  manu- 
facture. 

AntiiDony:  This  mineral  is  used  chiefiy  for  making 
alloys  with'  lead.  tin.  zinc,  and  other  metals.  The  sup^ 
ply  is  obtained  from  foreign  and  domestic  antimony 
ores,  hard  lead,  and  regulus,  or  metal.  There  was  no 
production  of  antimony  metal  from  domestic  ores 

din  ing  liWcj.  and  (liereftire  no  stalistic'j  are  jtresented. 
The  quantity  derived  from  other  sources  was  estimated 
at  12.510,739  pounds. 

Arx'  ii!<-:  Arsenions  o.xiile  (white  arsenic)  is  obtained 
in  the  treatment  of  gold,  silver,  lead,  or  other  arsenical 
ores,  and  heing  a  sc]iamte  manufacture  is  not  shown  in 
ci'nsn>  miidng  statistics.  The  ptcHiui'tion  of  ai>enic 
for  llKja,  as  reported  by  the  Geological  Jsuney,  was 
1,353  short  tons,  valued  at  $81,180. 

Axlosti^i:  Two  distinct  minerals  are  mined  and  sold 
under  tliis  name.  One  is  a  variety  of  ainpliilHile  and 
the  other  ts  the  fibrous  variot}*  of  serpentine,  known  as 
ehry-i  1  i!i  .  The  latter  variety  is  the  niore  valuable, 
but  the  pioductiuu  of  the  I'uiled  btates  consists  prin- 
cipally of  the  former.   The  statistics  cover  the  pro- 

tluetion  of  Ih  .  .ii'ieties.  Asbestos  i-  u-ed  in  llie 
muuufttcture  <d  tireproof  itmterials  aud  wherever  a  non- 
conductor of  beat  is  desired. 

Afplitiltiiiii  iiitil  hitiiiiiiiiiiiin  I'ock:  Tiiis  clrK'-ifii  ati! iri 
includes  the  pi-oduct  obtained  from  the  mining  of  the 
various  kintb  of  hydroearlwn  rocks  that  hare  an 
asphaltic  base,  and  some  of  ffii  pisrer  forms  of  bitumen, 
as  elatcrite,  gibiouitc,  and  uintaitc.  The  statistics 
do  not  include  the  asphaltum  by-prodncto  of  petroleum 


relineries,  these  beine'  clii';- 


nmnufaetuiea,  or  the 


sendfbii<l  bitune  ii    maltha,  or  brea. 
/,'/(//  rl,,,/:  See  Oay. 

llitiijitx:  AVhat  is  known  eommercin!l\-  a-  Vi.irytes  is 
Imrite,  a  heavy,  whiti-  mineral,  used  principally  in  the 
nianufactui'e  of  paints  anci  often  called  heavy  Spar, 
from  its  hin-li  ^prcifii-  <i-r;v.  it', .  A  Inri^-  ]ir;ipor1if»n  of 
this  mineral  isiHincil  in  an  irregular  iiiumu  i  ;n  lai  iliors 
and  others  who  work  at  such  times  as  tlieir  other  employ- 
ment will  permit.  The  reports  for  all  dasses  of  opera- 
tors are  included. 
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Bmuatfir  The  atatlstica  for  bauxite  cover  the  entire  | 

produotidii.        !i  is  i  nn-uitn  d  mainly  in  the  nianufuc- 
ture  o£  ulumimim,  ultbuugh  coujsidtirable  it<  iu>ed  for  i 
fhe  manufoctuTo  of  aliiininutn  oulphate  andcrystallixed 

alum. 

BmntUh:  Xliere  was  no  production  of  bLjinuth  ore  I 
reported  for  1909.   The  produGtion  in  1001  was  re-  | 

ported  as  3lS.fi  .short  ton.s. 

mtmutwue  rock:  ixe  Asphaltuui  aad  bituiuiuuus  i 
rock.  I 

/!'•,,  .^f,.;,,  :  Soo  Stoiio — Sftntl^li  itii  >  utiil  qiiartzit<^H. 

Jiantx:  Thf  euLire  production  ol  this  most  important 
eal(  of  boric  add  whs  obtained  from  the  colonanitr  de- 
pMvitr;  in  Califorr!i;t  unrl  tlio  !tini*^'i  ilepcwits  of  Noviida  j 
and  ()rogon.    'I'lio  statistics  inclndo  tlie  retiuing  of  tlu;  i 
crude  borax,  which  is  closely  allied  with  the  mining'.  I 

BitjialiK  :  Bromine  is  one  of  tiif  rlnnrnts  related  in  \ 
its  ohomical  4ualiti<w  to  cbloriue  aiicl  iodine.    It  i«t  a  . 
deep  reddish  brown  liquid  of  a  very  disagreeable  odor, 
emitting  a  hrowin'sh  rnpor  nt  oniinnry  tr>nipeniturt>. 
In  combination  it  is  found  in  minute  quantitius  in  sea 
water  and  many  saline  gpringe;  occurs  also  in  the  | 
minernl  liromyrite.    A  hv^f  propornon  of  the  produ<'t  , 
is  ohiaiiii-d  from  depoMit.s  ia  ^Mklugun.    The  pnxM'.sse.s  j 
are  somewhat  .similar  to  those  use<l  in  the  production  of 
Milt.    Roth  salt  and  bromine  are  claaaed  a«  tnanuf actana 
and  e.xcluded  from  this  report. 

Ji'ihiiitonMi  See  Abrasive materials—Bahrstonea and 
miilatones. 

Cm^Mte  <>f.tiM/<i:  This  product  is  the  re.sult  of  proc-  i 
esoes  similar  to  those  used  in  the  nmnufnetiire  of  salt, 
being  obtained  by  the  solar  or  aititieial  e\  aporation  of 
alkaline  wat<'rs.  It,  as  well  as  salt,  was  chu^sed  as  a 
munufat  ini  I  il  pi-oduetat  the  censu.s  uf  IDChj.  The  sta- 
tistics, therefore,  are  omitted  from  thv>  i-eport.  The 
entire  production,  4,!h)0  ton.^  of  refined  soda  asb.  val- 
ued at  ^OfOOOf  for  the  year  1902  wa.s  oljtained  from  oni^ 
et)tabli»hinent.  the  Inyo  Development  Company,  of  Inyo 
connty,  Cal. ,  with  general  offices  at  Carson  City,  Nevada. 

C'arfMriindvm :  Is  a  product  of  mannfactureSi  and, 
therefore,  not  included  in  this  report.  Its  oomporftioa 
is,  carbon,  83  per  cent;  silicon.  08  |K>r  cent.  It  comes 
from  the  furnace  in  the  shape  of  ()lack  crystals,  wliicli 
are  crushed,  washed,  dried,  and  sifted  to  uniform  .size. 
At  the  factory  of  the  sole  mannfaotarers,  at  Niagara 
Falls,  the  production  in         was  S,741,ft00  pouods. 

Ctl^ite:  See  Strontium  ores. 

Cement:  The  statisties  relate  only  to  the  cement — 

Pni  tlaTi'l  jin  i  ii  itural  rock — manufru  t  i;n  <l  by  establish- 
mt'ut;>  cu^pt^d  iu  quarrying,  but  in  addition  to  Uiis 
product  the  total  production  of  cement  as  reported  to 
the  <  ieoloyii-al  Survey  i-  i  mentioned.  The  marl 
excavated  and  u.sed  for  cement  is  shown  here,  and  nut 
under  Marl.  The  mnnufactnro  of  poKiniolana.  or  ce- 
ment from  furnace  sla{j,  i>  imf  infliulrii. 

Chromic  uwi  ore:  See  Steel  liardening  metabt —  i 
Cihnnne  ore.  I 


Claj/:  Tndades  kaolin,  hall  day,  fire  day,  slip  day, 

.stmii  w  are  rlay.  pip^^  day,  terra  cottji,  and  other  varie- 
ties of  clay  mined  uud  bold  us  such.  The  statistics  do 
not  include  the  day  mined  by  operators  who  consume 
tin  it' 'Uiiput  ill  t!if>  numofaeture of  biiok,  pottery,  and 
other  clay  iiroduetii. 

Oo^:  B^th  the  anthradte  and  the  bitumbious  coal 
mines  are  included  in  this  classifRiilion,  the  statistics 
lacing  presented  iHipuiately.  Under  bituminous  in  in- 
cluded semibituminous,  lignite,  and  some  coal  locally 
known  f»s  nnthr-.ieUc.  Tile  anthrucitp  i-  T*t'iiii^ylvariia 
aiuhnicite,  which  is  practioilly  the  whole  production. 
The  totals  for  bitiuninous  coal  {ndude  the  output  of  the 
irregular,  small  producers. 

ColxiU:  See  Steel  liardciiiug  metuln — Niclcel  and 
cobalt. 

Coke  is  not  shown,  because  a  manufactured 
article  and  reported  ^  such  at  the  census  of  l&OO. 
Copper  or«:  The  statistics  of  employees,  wages,  and 

ex|ieri'i<>s  n'lale  to  the  luiiirs  prfdnciiiii'  ropper  a.s  a 
product  of  chief  value;  but  thf  total  <piantiu  aad  vabie  of 
the  copper  obtnined  from  all  ores,  indudin^  the  product 
of  silver  mines,  is  included,  the  amounts  obtnim  .1  fr  om 
the  different  classes  of  ore  being  given  .srpuraicly. 
(See  (iold  and  silver.) 

Carunditm:  See  Abrasive  materials — Corundum  and 
emer\'. 

<  '/''iti/i.  d  .\/ti'  /:  This  is  a  nianufacturi'd  product  and 
therefore  not  iiu-luded  in  this  repjrt.  It  is  used  by 
granilt?  and  marble  cutters:  al.so  iu  sawing,  grinding, 
nibbing,  and  polishing  stone,  and  by  glas.s  grinders. 
Tlie  sole  producersmanufaetured  735,1  H 10 pounds  in  VM-2. 

Cryiilit,  :  There  was  no  jnoductioti  <)f  thiN  mineral  in 
tin-  I  riil'  d  States  in  l!H>2.  It  is  a  Uuoride  of  .sodium 
and  aluminum,  found  almost  exclusively  in  Greenland 
and  sometimes  called  Greenland  spar.  It  i^  used  in  the 
manufactui-e  of  aluminum  and  sodium  Milts. 

Crystalline  ^tutrtz:  See  Abrasive  materiaiij. 

Dotomites:  See  Stone — Limestones  and  dolomites. 

Emery:  See  Abn«ive  materials— Corundam  and 
emery. 

FdtUipar:  See  Flint  and  feldspar. 

Ju  rrinnniu/niitAt:  This  is  an  alloy  of  iron  and  man- 
ganese used  in  the  manufacture  of  iiessemer  steel.  It 
is  a  manufactured  article  and  therefore  is  not  indnded 
in  census  mining  statistic-s. 

Fibrom  talc:  See  Tab  and  tioapstone. 

Ftfvday:  SeeCUy. 

FHiit :  See  Flint  and  feldspar. 

yi  'mt  and/ddepar:  Xiu«  clatwiticatiou  iududcs  the 
flint  or  qoartas  mined  as  sodi,  but  does  not  include  the 
crystalline  ()uartz  used  for  wood  finishing  or  tlir  manu- 
facture of  acouring  aoaps,  which  u  shown  under  the 
dara  of  Abrasive  materials.  Statistfes  are  also  shown 
for  llic  ciitiii'  production  nf  I'rlil-pnir.  wliicli  I>  u-nl 
largely  in  tlie  pottery  and  porccUiin  industry  and  in  the 
nanafaeture  of  soouring  soaps  and  wood  fillers. 
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MINES  AND  QUARRIES. 


Fluonpar:  Fluoriteoi  lluur.->piii  i>aoalciuin  lluoride 
that  is  generally  found  in  veins  in  limostonrs,  sand- 
stones, iniciJ  sliite.  clay,  slato.  and  jrnoivw.  Tho  statis- 
tics cover  the  ciitiru  pruducUoii,  pnifticully  all  of  which 
b  used  as  a  lliucinff  material  in  steel  works  and  blast  ' 
furnaces. 

Fiillfi's  i-nrth:  The  jrieatest  jKirl  of  this  euitli  ii 
material  rest'nibliiijf  elay,  hut  eoninionly  lael<inif  plu.s- 
ticity — is  ohtained  in  the  vicinity  of  Quim  y.  Fla.  The 
entire  production  is  included.  It  is  us^'d  in  fnllin{r 
trool  and  deodorizinjjf  and  clarifyinjf  fats,  oils,  and 
g^rease.s.  Hetineries  of  lard,  cottoleue,  and  allied  prod- 
ucts are  important  con.suniers. 

Gniih':  >(e  Ahmsive  materials. 

Gold  and  flh-er:  Tho  statistics  for  pold  and  silver 
embrace  both  deep  and  placer  mines  and  <leve]opment 
work,  and  also  the  reduction  mills  and  ore  drcasinj; 
works.  In  many  instances  {joldanrl  silver,  and  in  some 
ca-ses  copper  and  lead,  ai*e  obtained  from  the  same  ore. 
The  atetiflticB  of  employees,  wa^es.  and  exjjenses  for 
the  precious  metals  are.  therefore,  prosente*!  in  tiie 
same  tables,  but  the  production  of  each  mctjil  i.s  .show  n 
aepaititely.  The  value  of  the  product  is  the  value  at  | 
the  mine  to  the  miner. 

Gntiiltr::  See  Stone    Siliceous  ci'^'stnUinc  rock^j. 

GvaphiU':  This  mineral  is  sometkoes  called  plum-  j 
bago,  black  lead,  or  jiot  lead.  It  occurs  as  a  form  of 
carbon,  and  is  the  last  form  assumed  in  the  natural 
obauge  of  vejfotable  matter  into  a  mineral.  The  stutis- 
ties  include  only  the  production  and  relining  of  the 
natural  graphite,  which  is  classed  either  as  crystaUine  | 
or  amorphous. 

QreaMamd  marl:  isee  Marl. 

ffrindnl&nst:  See  Abraaire  material— Grind^toneo 
and  pulpstones. 

Grind«tOM»andpvijit»t&M»:  See  Abrasive  materials,  i 
Gypmtm:  The  statistics  cover  the  cmde  gYp»mii— a  ' 

calcium  sulphate — marketed  as  such:  also  the  product  j 
ground  into  land  plaster  and  that  calcined  into  plaster 
of  Paris  and  wall  or  oement  pfautor.  | 

IlUhnent'':  See  Steel  hardeninj,'  UK-tals — Tungst^-n.  I 
InfumrM  mrth^  tripoli^       pwmw:  6ee  Abrasive  j 
materials.  | 

rrldliitii:  See  I'latinum  and  ii  iiiiuin. 

IroH  mm:  The  statistics  include  ihe  ditleraut  varieties 
of  iron  ore  generally  classed  as  (1)  red  hematite,  inelud-  ' 
inp  all  anhj'drous  hematites,  known  by  various  names. 
8ucb  as  red  hematite,  specular,  inicaceous,  fos^iil,  tiiate 
iron  ore,  mailite.  bine  hematite,  etc.:  (3)  brown  hcma-  ! 
tite,  in(  luiliii',:'  fli''  arir'tics  <if  In  (IrMN  d  sesi|ui(>xidi-  of 
iron,  recojjuized  as  limonite,  pollute,  tui'^ile,  bojj  ore, 
pipe  ore,  etc.;  (S)  magnetite,  thme  ores  in  which  iron 

onrtirs  ns  m;iL''>i'"tic  o.\i<le  and  incliidin-j  -  lUic  iimrtite. 
which  i-s  uiiucd  with  the  magnetite;  (4;  carbonate,  tliobe 
oires  which  contain  a  conaidenble  amonnt  of  carbonic 

acid,  such  as  spathic  ore.  hlnrli'iarnl,  ^i'ii'i  iti'.  1 .  ii'r)n- 
stone,  etc.    The  statistics  lor  mun^piuifei-ous  iron  oreji 


arc  alio  iuchided.  Argentiferous  mang^iuiiieiotis  iron 
ores  are  included  in  some  cases  with  iron  ores  and  in 
other  ojHes  with  silvei-,  accinding  to  the  relative  com- 
niei-cial  value  of  the  silver  and  iiou  couteuts. 

K'V'Vtn:  Sec  Clay. 

Lidd  tifi':  See  Xa'wA  \\w\  zitn-  mvo. 

Lfiid  iiiiif  -/III'  "/•• ;  Oidy  noiiuuriferous  and  iiounr- 
gentifcrous  leail  and  /.i uc  oi%«  are  included.  ]tij<ini- 
pmeticable,  in  a  niiijority  of  niscs.  to  s<"piiiute  the 
statistics  of  employees,  waives,  and  e.vjHMises  incidrnt 
to  the  piodm  tion  of  each  nu'tal,  and  they  are  <  <.nibined 
in  the  tables,  but  the  <iuantity  and  value  of  eui  h.  and. 
in  some  ca.-*es.  other  statistics  are  shown  seijjualely. 

Totals  for  both  lead  and  zinc  include  the  dre^^sing  of 

the  ore  at  the  mine  prejmratorv  to  its  treatment  :t»  the 
smelter.  The  value  is  that  of  the  contents  at  the  mine 
to  the  miner.  A  i  onsi(Un-abte  pxoportlon  of  the  lead 
product  is  <»btaini'd  from  silver  ore,  which  carries  w  ith 
it  also  some  gold.  .Ml  the  statistics  rehiting  to  urgcn- 
tiferou.s  lead  ores^  including  the  value  of  product,  are 
1,'iven  in  the  veiwrf  for  gold  and  silver  mines,  shown 
under  (fold  and  silver. 

1.1  jddiilifi  :  See  Lithiiuu  on-. 

Liiii<ttt>ii<  :  See  Stone— Limestones  and  dolomltes. 

I.tiicxtoii.M  tiiid  dohuiiiiix;  See  .Stone. 

LUImnji :  This  is  a  lead  pigment,  classed  with  white 
lead,  red  lea<l.  etc..  and  bciug  obtained  by  a  pi-oeessof 
inaiuifacture  is  not  included  in  statistic  of  mining. 

LUh'niin  <>!•>:  The  two  minerals  thus  far  mined  for 
their  lithium  contents  are  lepidolite  and  spotluniene. 
Lepidolite  is  a  lithia  niiea,  in  part  a  metasilieate  of 
alunnnuni  with  potassium  and  lithium  an<l  varying 
amounts  of  fluorine  and  hydroxyl.  ,Spodumenc  is  a 
metasilieate  of  aluminum  and  lithuim,  >,'enei-!i]1r  con- 
taining a  little  siMlinm.  It  is  not  the  metal  lithium 
that  is  used  iu  the  arts,  but  itH salts,  principally  lithium 
carbonate.  This  is  used  extensively  In  the  preparation 
of  minenil  waters  for  nn  'Urinal  juirposes  and  in  the 
manufacture  of  effervescing  lithiu  tablets. 

Lithographit  time:  This  !s  an  even  grained,  compact 
limestone,  usually  of  :i  drab  w  )»u(I  color,  like  that 
quarried  at  ijoinbofen,  Cicrmaiiy,  and  is  used  by  lithog- 
mpbers.  No  production  was  reported  for  the  year 
l!Mt2.  \  report  i\a-  i  •  •  i  i\ .  I  fi-ouiaipiarry  in  Kentucky 
that  *Uil  only  development  work  and  prospecting.  Lith- 
ogrnjthic  stone  has  been  found  in  TaUiulega  county,  Ala. ; 
in  Kern  county.  I'al.;  in  Illinois;  at  .\namosa.  .lones 
county,  and  in  Van  Buren  county,  Iowa;  near  Klizabolb. 
town,  Hardin  county,  and  in  (.linton,  Estill.  Kenton, 
Howan.  and  AVayne  coiuilii  -.  K  \  .;  il  Sj',  crron.  Kalis 
county.  Mo.;  in  Clay  and  tJvertou  counties,  Tenn.;and 
in  Llano  county,  Tex.  The  world's  supply,  however, 
has  been  obtained  ir.  i-fty  frriiii  the  ipnirries  ut  Sohi- 
hot'en,  Uavai'iu.  I  lie  unports  for  the  year  ending  .lune 
30, 1808,  were  valued  at  9131 ,015. 

J/i'i(//ifV"'f< :  This  is  nmgncsium  ■  ai  'i  innti"'.  The  nnn- 
ing  is  coutinecl  to  California.    Only  one  pnxlucer  re- 
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ported,  and  tlie  statistics  are  grouped  with  All  otbei* 
minenki.   The  minerRl  is  used  especially  in  die  manu- 

fticture  of  tiiujriiesiti^  bricks  for  thf  ri^fnb  ti  rv  liiiidjf  of 
furiiin*f>.s  mill  thi>  iiitiiniftictuii.^  of  oirlion-dioxidc  fpis. 
When  crudo  iimgnositc  in  decomposed  by  sulphuric 
acid  tliero  is  n  by-piDduct  of  nia'jrii -iiim  -tilpliutc.  or 
EpsulU  iialu.  Both  cnidc  uiid  itu-d  ningnosite  urc 
included  in  tbe  (>tAtist  irs. 

Jf)f/,t/inie^  "ly:  Tlio  >itj»ti.stic.>  for  mantraiu'sc  ore 
iui'lude  ores  ojirryitifj  t)vtT  44. S  per  cent  of  iiu'lullic 
tnaiijriiiif'i^-  Tho  niunganiferous  ii-oii  ort'.--  aiv  trcaJod 
under  ■■  Iron  oros."  and  tho  iiiaiM-U'i'fennis  silver  ort's 
in  some  cases  under  "Silver"  -And  in  other  <-!Um's  under 
"  I  ron  ores,"  iiecordinp  to  tho  rehii  ive  eouunereial  value 
of  tbe  silver  and  iron  conteatfi.  Tlie  chief  use  of  mao- 
ganeee  is  in  the  mannf actnre  of  Bessemer  RteeL 

2[arhh:  See  Stone. 

Mtirl:  Marl  includes  the  green,  blue^  red,  and  yellow 
clayisb  earths  used  as  fertilizers.   The  marl  deposits 

extend  from  New  Jei-sey  to  North  Cai-olina,  but  the 
mineii  included  iu  the  statisticii  are  in  >tew  Jersey  and 
Tir|{iiiifl.  In  New  Jersey  tbe  entire  product  is  applied 
to  the  soil  in  the  natural  state,  while  in  \'irginia  it  is 
dried  and  ground  for  use  in  coouuercial  fertilizers. 

Mica:  Thne  are  two  varietiea  of  comincreial  value — 
nuiscovite  and  phloLrt'i>ili'.  ^mt  tin'  former  is  more 
cotumonlj  found  and  mined.  The  valuu  of  mica  de- 
pends on  ite  occurrence  in  blocks  or  nmsses  that  are 

capable  of  brin<j  >j)!it  into  sheets  a  sipiare  im  li  <<v  more 
iu  ^i^e,  aud  the  value  of  tbeue  sheets  increases  with 
their  sise,  which  varies  from  I  inch  square  to  S  by  10 
inches.  Soap  micji.  trround  ti>  r,  fluur,  is  nsed  in  tlir 
•manufacture  of  wall  papers,  Uiliricautii,  tireproohng 
materials,  novelties,  etc.  Sheet  mica  is  nsed  chiefly  in 
stoves,  frr  fliinuieys  of  iiu-iindescent  lijj-hts.  aud  for 
the  insulation  of  electri<al  appamtus.  The  sjtutioticj* 
embrace  both  hIu  ct  atid  ^crap  mica.  .V  ooo^derable 
projKtrtiun  was  mined  by  small,  irrej^ular  oj)ei-ators, 
and  the  sUitisticti  fur  ihem  arc  included  in  the  total. 

MUUfmet:  See  Abra^ve  materials— Bobrstoaes  and 
millstones. 

Miutriil  jxiinfi*:  See  Mineinl  pij:;ments.  crude. 

2lxU^niJ  /liijiii'-nf  ",  i  i  i'il. :  Include  the  ]>roduction  of 
ores  used  iu  the  manufacture  of  minenil  juaints.  They 
consist  of  iron  ores  (red  and  lirown  hematites)  that  are 
groimd  antl  used  in  the  manufacture  of  int'tallic  ])aint, 
and  are  not  iucludeil  in  tbe  production  of  iron  ores  for 
the  tminnfactnrp  of  iron;  cky  or  other  earths,  includ- 
injf  sDUii'  I'  il  ;i~  ••  \'enetian  ri''I."  CMiiUiiiiiirj  ir.  m  r,-i-i! 
in  luaklug  yellow,  red,  and  bruwu  pi^meuLs  (.such  u^s 
ocher,  umber,  sienna,  etc.);  carbonate  of  sine,  slate  (or 
shale)  an<l  soapstotus  ground  f  ■!  piLMiK-nt.  No  .stjitls- 
ticii  of  uianufavtui'e  are  given  except  Mich  tiii  are  insep- 
arable from  the  mining. 

^fiii.  f'lf  ir'iti-ra:  The  report  on  Miiiiiiifiu  t-.ire.s  of  the 
Twelfth  Ccusiusuud  the  annual  reports  of  the  (iuuli^ical 


Survey  contain  statistics  concerning  the  production  aud 
sale  of  mineral  waters.  Tiiese  statistics  hare  been  omit- 
ted from  tlie  (  cii-iis  of  Iit02  for  the  reason  that  mineral 
waters  are  not  commeirially  vlai>i>ed  us  the  product  of  a 
mine  or  qnarry.  They  are  produced  under  conditions 
that  ai-e  entirely  dilTercnt  froin  tfif>se  prevailinjf  in  the 
niininj,'  industries.    The  empluj,«e,s  enj.Tiy^d  in  the  in- 

[  dnstry  are  devoted  almost  exclusively  to  the  prejjwra- 
tion  (d"  the  product  for  the  market,  as  there  is  practi 
cully  no  exjien.se  incident  to  tlu>  ])ro<lucti<in  of  the  water 
it.s^df.  The  total  production  for  1S«>2.  a**  reported  by 
the  ( ieoloiricul  Sanrey,  was  64,859,451  gallons,  valued 
at  $.S,7!«.7()1. 

I      Mol^drii'iiii :  S<-e  Steel  hardening;  nietnl.--. 

M'mazite:  This  mineral  is  essentially  au  anhydrous 
phosphate  of  the  rare  earth  metals  cerinm,  lanthanum, 
and  didymium.    It  is  mined  for  its  thoria  contents, 

i which  are  usually  from  8  to  i>  per  cent,  but  have  lieen 
found  to  vary  from  a  fraction  of  1  per  cent  to  82  per 

cent.  The  <'omniercial  dejvosits  of  monazite  are  found  in 
placers  of  streams  and  rivers,  also  in  old  sand  and  gravel 
deposits  of  former  streams,  and  are  worked  by  slnic- 
inp  the  sands  and  pravels,  princijially  by  small,  irrei»u- 
bir  operators,  just  as  placer  gold  is  washed.  The  thoria 
in  the  monazite  and,  in  mnch  smaller  quantities,  the 
I  iHiifliaiiinii  ;mil  dMvni;mn  un'  u-r<!  in  tli.'  niaiiiifai  tare 
of  the  cylindricivl  hood  or  mantle  of  incundesceut  gas- 
ligbtA.  Tbe  cerinm  oxalate  obtained  in  tbe  separation 

of  tlie  oxides  is  tised  in  ph;!!!!!:!^^-. 

I     Jiaiurul  ya»:  Tbe  sttttLstics  relate  exclusively  to  the 

I  pi-oduction  of  natural  gas,  and  the  value  of  the  produet 
i<  tlir  ■,  :iliie  at  (lie  point  of  consumption.  The  jx  tro- 
leum  produced  h\  gus  coiupouies  aud  the  statistics  pcr- 

I  taining  to  it  are  included  in  those  for  petmlenm. 

S'„  k,:l:  gee  Steel  hardening  metals— ISIekel  and 

j  cobalt. 

j      ifiekd  oiiii  ri'hiilt :  See  .Steel  harden in  j  metals. 

Xilni(<  tif  xi-thi:  No  proijiirfinn       niltute  of  sixla 

1  was  reported  for  the  I'nit*  d  ."^uuc^  (li.riiig  the  yeiu' 
190S.  A  schedule  was  recci\ed  from  one  California 
company  owning;  a  mine  in  Nevada,  at  which  dei  elop- 
ment  work  only  was  done.    The  world's  supply  is  ob- 

]  laiiu'd  princiiwlly  fixmi  the  natur.il  ImiIs  of  Chile.  The 

:  total  imports  from  all  .sources  for  1902  were  661,348,800 

'  iMiunds,  valued  at  ^.">, !»)•<;, :.'(J5. 

\">'iic<il!it:  See  Abrasive  materials — CHlBtomeSjwhet* 

i  stones,  aud  svylliestones. 

I     Ocher:  Ocher  is  a  pijrment  nsed  in  the  manufacture 

■  »r  nifneral  paints.    See  MiiU'inl  |ii;jirn'ut-.  <  rnili-, 
j     Oihknus:  bee  Abrasive  materials  -Oilstones,  whct- 
I  stones,  and  scytiiestones. 

i'h<!},<<-  r      riii-     a  lend  oxide  pijfinent  lar<(ely 

j  acted  for  paints,    itoing  classed  as  a  umuufavtui'c,  it  is 
I  not  incladed  in  Census  raining  fttetitstics. 
j      Oscx^iTiti':  This  minertil  is  nl^o  knn^vii  asminera!  wax. 
I  No  pruductiuu  of  tbe  minenil,  u.s  such,  was  rejxjrted 
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forlSW2.  The  entire  prodnctis  obtained  in  the  treat- 
meat  of  aspbtltuni.  iind  tb<^reft>re  is  ckusedfor  census 
purposes  as  a  prodiat  of  munufucturo. 

Pftriil^um:  The  sti»tisticj*  rclatf  i-xclusively  to  the 
proihictioD  cf  crude  petroleum.  Petroleum  refining  is 
cfawsod  M  a  maaufocture,  and  the  statistics  are  iacladed 
in  the  census  of  xnanufftctureB  of  1900.  The  produr- 
tiOD  of  natural  y^An  by  pi'tntleum  coniimnii's  has  Im'cii 
eliminated  from  the  reports  for  such  companies,  and 
the  statisticB  are  inelntted  in  the  classiBcation  of  nat- 
ural jn*!^. 

I'huspluite  roek:  This>  is  a  name  given  to  various 
mineral  deposits,  oonsistinj;  larg-dy  of  caleiuni  plios- 
plmtes  or  iron  and  alumina  pliospliates,  and  ix^vA  in  the 
manufactore  of  commercial  fertilizers.  The  statistics 
indnde  the  preparation  of  the  rock  for  market  when 
this  is  done  at  the  quarrv. 

J^ig  iron:  Thiii  is  chissed  as  ki  maaufucture  and  vewt 
shown  at  the  census  of  1900.  It  is  not  inolnded  in 
niinini,''  slatistics. 

<7ay.-  bee  Cla^'. 

T^sttinum,:  See  Platintm  and  iridium. 

pint n> III, t  iiiiiJ  iriil'nnn:  Almost  thi<  entire  produe- 
tion  of  the  mre  uietal  platuiuoi  i»  obtaioed  from  placer 
gold  mines.  Iridium  is  cloeely  associated  with  plati- 
num and.  not  ainalpaiMnf  :n;Lr.  has  not  always  been  sav<Ml. 
Some  plivtinuui  and  iridium  are  aUu  secured  iu  the 
refininif  of  gold.  Platinum  oocuiia  generally  in  the 
native  state.  It  is  iisi'd  eliii"t1v  ir.  rfir  inir<il  i>wrii!f:i<-riifi' 
and  aualytiisi  aud  in  elei  tt  ieai  svork.  Iridium  is  u>e<l 
for  the  knife  edges  of  halanoes  and  other  hard  wearing 
surfjiT-f-  .  T!it>Tv  were  no  mines  en<ja«|^e'l  iu  tlif>  |ir'»(ln(  - 
tiori  ctf  jilatuunu  ore  as  a  produ<  t  <>f  ehii-f  value;  itierc- 
fore  it  is  impossible  to  show  statistien  of  entployi'es, 
Avatres.  and  exiH»nses.  such  statisties  bein*;:  inel'i  lf in 
the  report  for  jrold.  The  production  of  pladiaiiu  in 
from  domestic  nnnes,  as  reported  by  the  rtnti>d 
States  (ieolc^ical  Snrvey,  was  94  ounces^  valued  at 
$1.S14,  and  of  iridiiun,  30  ounces. 

Pozznohimt  or  s/>(i/  niimit :  Thi.s  i.s  a  manufacture 
and  is  therefore  not  included  in  statistics  of  mining. 

J'tyriom  »tone»:  ITndor  this  heading  are  classed  the 
followiiinr  <r(>iiis  iiilnecl  or  foiuid  accidentally  in  this 
country  in  Isapphire,  i^eryl,  <'menild.  tourmaline, 
peridot,  quart?.,  amethyst,  a}f:ites.  eluysopmse,  silici- 
fied  woitd.  oj"Md.  ji^arnet.  rhodolite,  amazon  stone,  tur- 

quois6f  cblorastroiite,  mesolite.  pyrite,  anthracite,  and 
catlinite.  A  considerBl>l<;  |)i'(>]>ortion  of  the  product 
was  the  result  of  irrejj;ular  work  or  ineidental  lindin;;s. 
and  no  employees,  wagea,  or  other  exjjeniiieis  were 
reported  for  this  portion. 

I  'iiIjikIi,/!  t^/  8ce  AbrBsivo  materials'— grindstones  and 

pulpstOUQS. 

I\miee:  See  Abrasive  materials— Infusorial  earth, 

triix)li,  iind  puniier. 
I^ii^:  See  Sulphur  aud  pyrite. 
Quertzitet!  See.Stone— Sandstones  and  quarteites. 


,  Qi/k^-.f/'/vfi-:  The  produetion  of  this  silver-white 
metal  fluid  is  eonfined  to  C«liforni;i  ami  [Vxas.  The 
statistics  include  the  produetion  and  the  reduciion  of 
the  cinnabar  from  which  the  (juicksilver  i.s  principally 
obtained.  The  chief  use  of  quicksilver,  or  mercury  (it.^ 
ii  tititie  name),  is  in  the  raetullurgieal  treatment  of 
id  and  silver.  It  is  also  employed  in  the  tuauufnctnre 
of  vermilion,  a  pigment,  in  the maaulRCtare of  physical 

I  instnmients,  and  as  a  medicine. 

I  Red  lead:  Red  lead  is  classed  as  a  mBaofaoture,  and 
is  not  shown  in  nuning  statistics. 

[     Eutile:  See  Steel  hardening  metals. 

I     8t^t:  For  census  purposes  snit  is  classed  as  a  maan* 

;  factnre,  and  the  statistics  are  included  in  the  re|X)rt  on 
I  manufactures  of  theTwi  lfth  (!ensus.  The  total  pro- 
I  dnctionfor  1903,  asrepurti  I  In  the  Gcol  ijjical  Survey, 
was  i3,S4i<,i:21  Iiarrels,  valued  at  <^.ti6S.»;3t5.  The 
I  chief  salt  producing  states  are  Michigan  aud  New  York.. 
Sandttonf:  See  Stone — Sandstones  and  quarbntes. 

I        Sit}liJKf<i)1>\i  'I  •■•■<  ri  \' :',  s :    '■^.■c  ."■!(<  illr. 

ikiu-rlittf:  8ce  !>teel  hardcuiuy  uictaU> — Tuugsteu. 
Stythatfonea :  See  Ahrasiye  roaferinls — Oilstones^ 
I  whetstones,  and  sry tliestones. 

iiiftnnti:  bieuna  i^  a  pigment  u^^ed  in  the  mauuiueture 
of  mineral  paint   See  Mineral  pigments,  crude. 

S'i/(ni  Miiti'1:  '>tH'  stone. 
,      SiliAxintf!  '  ri/^t'iUint.'  rtkjcti:  See  Stone. 
I     Sihvi':  Sei-.  Gold  and  silver. 

-s7(?/,  .•  Si'.<  Stone. 

Sliife,  yntiittif  j'lf  j/ii/iMiif:  See  Miueml  pigments, 
I  crude. 

.s7/'^<  ,         See  Clay. 
I      S"'iji''f"i>' :  S^'c  Talc  and  soapstone. 

Spiegtli  ix'  II :  I'liis  is  an  alloy  of  iron  and  manj^- 
nese  used  in  the  ujanut'acture  of  Hesseiuer  steel,  and, 
Ix'iuff  a  manufacture,  is  not  uicluded  iu  census  miuiug 
statistics. 

Sjuuiumvw;  See  Lithium  ore. 
Stkel  habdeniko  MBTAi^:  The  statistics  for  the  mv- 
eral metals  (except  for  uiangane:$o,  which  Is  shown  sep- 
arately)  that  are  utilized  largely,  or  in  aa  experimentnt 
way,  in  the  mannfncturo  of  steel  or  of  steel  products 
have  been  {fixnipt^d  under  this  <-lassitication.    They  are 
I  chromium,  molybdenum,  nickel,  titanium,  tuugsteoy 
I  uranium,  and  vanadium.   Cobalt  is  included  because  it 
is  as.soi'iated  with  ni<'kel  in  the  matte.    ICxcept  for  nickel 

iand  cobalt,  the  value  of  wliioh  is  tlie  value  of  the  matte 
at  the  mine,  and  tungsten  ores,  the  %'alue  of  which  is 
their  vtdiie  more  or  less  concentrate*!,  the  stitistics  arc 
I  for  the  crude  ovaii.  Under  this  clasiiitieation  are  shown 
I  chrome  ore,  molybdennm.  nickel  and  cobalt,  rutile, 
tuufTsten.  and  uranium  tn.  l  \  iiriadimn. 

C7uwiie  nrt:  Thic>  includes  the  iitatistics  for  cbro- 
mite  or.  chromic  iron  ore.  Only  one  producer  was 
reiK)rted.  Thr  mi'  ii.sed  in  the  manufacture  of 
hrick:^  for  basic  open  hearth  furtiaees,  and  f roui  the 
metal  a  ferrochroraium  alloy  is  made  which  is  em- 
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ployed  in  the  mannfactiirB  of  chrcMnium  ated.  Th« 

cliniMiiiiMi  s'tlts  obtainod  an'  ri-r-d  in  dyeing  and  in 
the  luauufacture  of  culoriu];  pi^tentii. 

JfdybeUmwp.  :  The  chief  sontce  of  this  metal  is  the 
iniiioral  molylnlcnitr,  wliii-Ii  i>  umiuIIv  fmnul  foliatrd. 
luaasive  or  in  scales,  with  a  perfect  ))ai>al  cleavagu 
and  a  metalUo  Ituter.  Molybdenite  generally  occurs 
Pinljctlded  in  or  dissf  niitmli  il  f'ir(ni<rh  ci  y~t:illin(>  j 
rocks,  priucipsUy  ({11111116,  gnei^^,  und  gi-uiiulur  liiuu- 
slone,  and  is  found  abtmdantly  in  the  Western  statee. 
Besid(>><  1ii»ing  used  in  rlu'iiii~try.  niolyMenuni  bus  in 
the  last  few  yoar?)  been  fonnd  tt>  give  very  tjeuelicial  1 
properties  to  steel.  I 

y'>l,J  u<ii1  '-"hiiU:  Mnst  of  the  oren  tliut  ■  ontnin 
one  of  tliese  metals,  contain  at  least  a  sniali  aiiionnt 
of  the  other,  and  in  the  smelting^  of  the  ores  ttoth  the 
nickel  and  the  cnlmlt  pi  int.)  tli.  inntti'  svliic'i  to 
be  rotiued.  The  product  is  oi^tained  prin<'ip:illy  troni  1 
the  smelting  of  lead  ores  at  Mine  La  Motte,  Ho. 
Nickel  is  usetl  in  the  niiinufachn-c  '<f  tableware  and 
for  coinajje  and  njisccllKncou.s  purposes,  but  its  uiotit  1 
important  n^e  \^  in  tlie  roanufactni'aof  a  ..special  ateel 
from  which  annur  plates,  turrets,  propeller  diafts, 
etc,  are  made. 

Rutile:  Uutilc  is  the  only  titanium  mineral  niiiuMi 
for  commercial  purposes.  Considerable  cxi  x  1  imentiil 
work  has  been  done  with  titanium  iu  the  iiKuiulaclure 
of  steel,  but  so  far  as  known  the  metal  has  not  yet 
been  used  in  this  way  commercially.  li*on  ban  been 
made  which  contains  a  considerable  [troportion  of 
titatnum.  Dep08itB  are  found  in  a  numtjer  of  states, 
but  the  beds  in  Virginia  are  the  oidy  ones  that  were 
productive  in  1JH>2.  The  princijMil  use  of  rutile  at 
pi-esent  is  as  titanium  oxide  for  coloring  porcelain 
and  iu  the  manufacture  of  artificial  teoth. 

Twtffstmf  The  sotnnces  of  tungsten  arc  acheelite, 
wolfmmite,  and  hul)neritc.  Of  these,  the  one  that 
can  be  used  most  adraotogeously  in  reducing  it  to 
the  metal,  or  to  the  ferroalloy,  is  scheelite,  a  tung- 
state  of  calcium.  Wolframite,  which  is  the  most 
abundant  of  the  tungsten  ores,  is  a  tungetate  of  iix>n 
and  manganese.  Htibnerite  is  Terr  similar  to  wol- 
framite, and  is  essentially  a  !MunL,':itiesi>  tungstate. 
The  cliief  use  of  tungsten,  either  in  the  form  of  the  1 
alloy,  as  ferrotangsten,  or  as  the  powdered  metal,  | 
ia  in  the  manufacture  of  tuiifrsten  sU'cl. 

Urankan-  und  wtnad-iuin:  The  miueraU  that  are  the 
source  of  uraninro  are  nraninite,  gummlte  (an  altera- 
tion produi-t  nf  nrtnitntp''..  ,111.1  .  111  imtitr.    The  last 
miueiul  contains  also  a  considerable  percentage  of  1 
vanadium,  a  lead  vanadate.   Both  uraniom  and  vana- 
dium  aiT  used  in  an  experimental  way  in  tb»^  manu- 
facture of  !»teel  alluy»,  and  increase  the  teusile  1 
strength  and  toughness  of  the  ateel.  The  metals  are  I 
al.so  in  deumnd  for  their  salts. 

Stone:  The  )»tatitjtie«  are  shown  under  the  following 
beads:  Limestones  and  dolomites,  marble,  sandstones  I 


i  quartadtes,  silica  sand,  siliceous  rrystalHne  rocks. 

[  slate. 

Limeitmeit  and  doli/init&t:  Tbctie  iuclude,  be^ikictf 
the  calcium  carbonate  (limestones),  also  stone  con- 
taining ealcinm  <  rii  t>niiiit<.  and  iii;ii.'ni-viiiiu  carbonatt^ 
iu  varying  proportions  (dolomites);  also  fo»!$iliferoiis 
shell  and  eotal  limestones.  The  statistics  include 
limestone  used  for  iron  Huz  and  in  the  manufacture 
uf  lime. 

Mxfhle!  Mirble  is  limestone  that  by  action  of  heat 

has  hrcn  trjinsformed  to  crystalline  foiiii. 
uiarl)le  i.s  included  aoiue  onyx  marble,  or  tmvertine; 
also  a  small  amount  of  serpentine  or  verd  antique. 

Sii/if/Mfiiji/'M  iiiid  iji'.irf-'frn:  This  clas.sifii-alion  in- 
cludes all  coosuliibited  sands.  Among  the  varieties 
are  the  bluestone  of  New  York  and  I'ennsyh  ania,  and 
calcareous  sniid'^tone;  also  the  ja.sper  of  southern 
iiiimesotu,  til*'  la\  a  of  l)ougla.scouiity,  Colo. ;  gaui^ter, 
a  quart^cite  used  as  refrac  tory  material  in  furnaces, 
and  some  bituminuus  saitil^tnnf\ 

6ili<<i  Mtiiiff:  The  crnshiiif^  and  grindinj;  of  the  rock 
for  the  prodvK  tion  of  sili4  a  mnd.  used  lar-rely  in  the 
manufa('lure  of  jfla.ss.  is  in  a  numbi>rof  cases  (b>tu«  by 
sandstone  (jnarries  from  which  stone  is  sold  for  other 
purposes.  Hut  in  eases  where  all,  or  practically  all, 
of  the  product  of  the  (|uarrv  wius  use<l  for  the  manu- 
facture of  thi«  sand  it  was  ti  eatcd  as  a  ijuarry  and  the 
stati>tics  are  inchuled  under  this  ehLssitic.-ttiori.  They 
du  not  include  the  digging  of  sand  from  aand  banks, 
river  bods.  ett;. 

S/'/ I'l'ttnix  fi  i/MtaUino  rodllst  This  j,'roup  of  rocks  in- 
cludes granite,  gneiss,  mica  schist,  lava,  aiidesite, 
syenite,  (luartz,  jKjr|ihyry.  and  trap.  These  are  used 
for  various  puriK)!*es,  such  iis  building  stone,  founda- 
tion work,  monumental  atone,  paving  blocks,  curb< 
stone  and  flagstone,  rubble  and  crushed  stone  for 
rijjrap.  nuicadani  roail>,  concrete,  and  railroad  bal- 
laiil.  The  ldnd»  of  stone  treated  under  trap  rock  are  - 
trap,  diabase,  and  diorite.  which  are  quarried  exten- 
sivcly  in  the  Ne«  Knjjrland  states,  and  in  New  York, 
iJew  .Iers4'y,  and  Pennsylvania,  and  are  used  largely 
for  iiaving  stones  and  road  metal;  basalt,  quarried  in 
California  for  the  same  pui-poses;  and  gabbro. 

islat<!:  Slate  is  quarried  principally  for  rooting, 
bnt  also  for  manufacture  into  slabs,  shktes.  slatR  pen- 
cils, etc.,  the  millint,'  nei-esN^rily  l^eing  d(>in'  ai  thi» 
quarrii-^  while  the  tttock  is  wet^    Slate  grouud  for 
pigment  is  included  in  Mineral  pigments,  orudc. 
Stoxi  tnnv  i  hiij :  Sec  Clay. 
UtToniian  iU:  See  Strontium  ores. 
^ftontium  ww;  The  two  minerals  that  are  oources  of 
strontiiun  salt--  .ni-  ci  le-stite  and  r-tr'nitnniiic     Ti  ;-,  not 
the  metal  stroiitium  that  is  uj^iI  commercially,  but  its 
salts.   Those  that  are  most  in  demand  are  strontium 
.  xi  l.   und  strontium  hydro.xid.  .  ^^  lili  h  are  used  in  re- 
tining  beet  sugar  and  altK>  in  the  defecation  of  sugar 
contained  in  molasses.  Other  uses  are  in  the  ontnnfao- . 
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tare  of  pjrotoehnioo,  medicines,  and  obemicals.  Mo 

])!  iHlucfioii  of  stroiitiiini  minimis  ha-s  Iwon  reporkil 
iiiticc  16i^7,  when  4U  loas  ot  cele&tite,  oat  ut  150  toiu 
mined,  yf»»  shipped  from  Put  in  B»j,  Strontimn  Idand, 

Ottawa  foiinty.  Ohio. 

iiuljphur:  !see  Suiphur  and  pvrite. 

Stdphvr  and  pyrite:  The  stetiftdrs  for  sulphni'  and 

pvrito,  fiTitii  witivh  suli)huric  i-  l;iiLr'  l\  nlitniiK'd, 
are  grouped  »jO  as  not  to  dii^clui^o  the  opet-utiun»  of  a 
isompany  engai^ed  in  the  production  of  Mtlf^ur.  By 
far  the  •^rrnfcr  |ii(rt  ni  the  sulphur  in  c-oiisunn  in  tht^ 
u>auufactun>  ot  i>iqx'r  stock  by  the  i^ulphite  process. 

There  are  two  kimiij;  of  pyrite,  iron  pyrites  and  cop- 
per  pyrites.  Pyrite,  which  i-  iTtinotl  pi  in<  ipally  for  its 
Milphiir  contents,  is  conmioniy  ciillcil  'huh  pyrites,  but 
that  term  includes  uiarciusitc^  as  well  a>  pyrrhotite.  Prac- 
tically all  the  ore  ]<  treated  for  the  iDiinufai  fntc  nf  <n\ 
phuric  acid.  Tlic  aci'  1  is  used  for  luediciruil  and  cliLiuical 
purposes,  and  very  lartrely  in  the  relinin^,'  of  oils,  inau- 

ufflPflirr  of  paprf.  f  r  l-t  i  li/i 'T^.  I'tr.      Siiinc  \)\  fitr  iniiuxl 

a->  a  l>y-proiluet  of  coal,  and  this  if  included  iu  ihi  lutal. 

Taic  and mapatotie:  The  statktio.s  in«-lude  a  small  pro- 
duction of  ^M  i>i'ntine  and  the  production  of  pyropliyllite. 
both  minerals  being  minod  and  usc<l  for  the  same  ptir- 
poses  a.s  talc.  Thtn  kind- of  tali-  arc  included  under 
this  head:  Foliated,  from  which  talcum  powders,  tailors' 
pencils,  etc..  are  made;  iibrous,  wholly  mined  in  the 
State  of  New  York  and  used  in  the  manufacture  of  iJsijjer; 
and  massive  (which  ia  «iteatite  or  aoapetone),  u^ied  fur 
fllabfi,  washtubs,  sanitary  worlc,  etc.  The  manufactur- 
ing- processes  when  conducted  at  the  mines  are  inoloded 
in  the  statistics. 

Terra  eottat  See  CJlay. 

Thi:  There  was  no  pr<;'diii  liini  of  tin  ore  in  theUnited 
States  duriojg^  the  year  lilU2.  All  the  tin  of  comoierce 
is  obtained  from  die  dioxide,  which  is  called  camiterite 
by  the  minen»lojjist  and  tinstone  by  the  miner.  Some 
tixperluieiitiii  or  de%'elopment  work  was  dono  in  the 
Btaeic  Hilk  retnon.  and  work  was  resumed  on  the  de- 
jM)sits  in  iheSint-.i  A  tin  niotuitain.-  in  -cut'iorn  f  'difdinia. 
Tin  is  used  principally  in  tU«  luauufucturc  of  tin  plate 
aheet  metal  coated  witli  tin.   It  also  forms  a  part  of 

8«venil  imjwrtsnit  lillin  -. 

TfU£  rot-A:  See  Stone — Siliceou;^  crj'stalline  rocks. 

Tripoti:  See  AbnwiTe  materiabi^Infafwnjal  earth, 
trilKili,  and  j)umice. 

Tuii(/«tcn;  Seu  Slcel  liardeuijijf  uietalo. 

Uiniet:  [Jmber  is  a  pigment  used  in  the  manufiK-tiire 
of  paints,    ."^'e  "MiinTiil  piL'w^nt-.  .'T-ndc. 

Ur'iniiiii.:  .See  Steel  hardeninj^  metai>  I  ranium  and 
Tanadium. 

Ui'tiiu'i'iii  tinif  r/iuin/iifr'i :  Steel  hardening metalti. 
VanadiutH:  See  Steel  htmieuing  uwtaU. 


I     Vmetlanred:  See  Mfneialp^ments,  crude. 

Wl„  t»t<>„f  i<:  See  Abiu>dve  materials-OiliitoiMBf  whet- 
tftoneti,  and  tjcytheatones. 

WkiU  l«id:  White  lead  is  chueed  aa  a  manufacture, 
and  not  shown  in  the  census  mining  statistics. 

Woi/mmite:  iSee  Steel  imrdenin^;  metalsr-Tungsten. 

l^nc  nre:  See  Lead  and  zinc  ores. 

Z'  '>  '  .  This  ia  a  manufitctnre,  and  not  included 
I  in  the  mining  census. 

I     There  are  many  Tarietiea  of  ores  and  metals  inclnded 

in  the  dillerent  j,'rouprt  or  elassilieations.  TIii  >i'  o:i,s 
I  and  metals  liave  been  deiicribed  with  more  ur  less  detail 
I  in  the  reports  for  each  elasstfication,  but  in  order  to 

assi-t  ill  (?ir^  identification  f  f  tli''  ore,  the  metal,  and  its 
I  chcmiial  coutititiienta,  the  following  table,  with  the  ac- 
I  ccanpanyinjf  descriptive  text  relative  to  all  ores  of 

economic  importoneef  is  fpven;* 

j  ORES  or  >x>i>\OMIC  IMFMHANCK 

The  HOODQMnTing  table  has  been  coDpiled  from  SBveial  anlho^ 
tatiw  SMUOM,*  theoras  uaderesch  matal  baint  amnned  intiie 

wder  of  ubi«al  tpeciea  given  In  Dana's  System  of  HBnenkmr, 
!  «ixth  oditioB.  The  pen-entujw  coinpo«itioas  given  ia  that  wvck 
\  huvo  Iteem  adopted  Htu)  tlie  iiieUillic  oxiteni  lias  been  cakolated 

:  tliLTt'fp>m  where  neofwiary.    In  u  tuiniii);  nuiou  one  oFt«tn  hcttn  . 
i  r.-  --ii  ki  U  ' if  .1-  naming  IH)  [UT  I'pnt  l«iul,  S(t  ner  cptU  xinc,  and 

I  mi  (111,  witt-ii  the  purest  rrysitallizeil  minerals  do  not  cniitftin  Hiich 

j  aiiiijiints  iif  the  niotals.  The  fonrth  ciihimn  of  tliin  table  .thows  the 
liinhei't  i)0!s<il>le  i>ercenta};e  of  iiie1nl  in  the  varioii.'  ore.*,  ami  tlw 
tifth  column  inilintltv  the  ojrn-ttpniidlnK  amoimtH  of  tiielal  in  the 
ebQit  ton  (2,000  poumls}  of  pure  ore.  In  a  law  instances  tha  on 
ia  of  Bncb  wiable  or  anoartain  conptMitkai  tbat  die  higlieat  peiF- 
centigDof  metal  ^veabfaetnal  aoal^  baa  been  quoted,  instead 
of  any  theoretical  amoont  This  has  been  indicated  in  the  table 

j  hy  the  wtv  of  1  •racket.-i. 

j  It  must  1*  rerneiiilieri'il,  however,  that,  vs'ilh  the  ex<-<>pti<in  of 
I  v\w  ori'S  of  iron,  tin,  anil  qnii'k?<ilver  (merinirv),  the  nit>t;illiferonii 
1  on-K  a»  found  in  niriof  nilne  ore  not  j>ure  or  nnniixed  minerals;  on 
I  the  contrary,  they  are  in  eornplex  UK-iH-itttioii*  with  one  another. 

This  is  efjM'cially  the  caH'  with  siUw  orwi  (of  whleh  llu're  am 
'  fiotnc  thirty  varieties,  eonntinir  I'are combinations),  and,  to  asnialler 
i  degHw,  with  ores  of  gold,  nickel,  tuttimony,  sine,  and  aome  other 
mebds.  Oftenillatbeconstitaentof  lowiaUohiitlHghpBeamaiy 
^-alne  in  these  mixed  ores  that  makes  the  mine  worth  wetidng;  or 
such  a  «tinmitoenl  may  tte  the  by-pmduct  ol  redaction  Wblch  DuikSB 
minini;  itrofifable.  Furthermore,  even  with  relatively  pure  ores, 
till'  atfoiiiiiaiiyin','  Kjni^u<i  luint  nilw — for  instanix-,  (inartz,  ealeite, 
Iwirite.  and  (limritt— sehlom  can  be  whi>lly  removed  by  liaml  .«ort- 
ing  or  oiber  iiuunn  of  <Ton<-«'nti'atioii.  TlH>e  inipuritieB  and  the 
Uuftvoidabli-  loK^es  iliirin^  the  proeeifps  of  mluelion  niaku  the 
Hiooiml  of  metal  u.  Inally  won  from  an  or(>  fall  far  Ih'Iow  ita  thoorvt- 
ieal  eheniieal  conijios^ition.  The  jirin<  i|iat  use  of  the  table  is  to 
show  the  highest  possible  amoont  of  roebil  tlwt  coald  be  obtained  ' 
from  ptire  ofss, 

I     ■  I'nittsl  !^tat*'!<  (ieoloLHeid  Stirvcv,  "Mineral  KcsMincs  of  the 

t'nite.l.siat.-s,"  I'XM,  ,,;,ei.<>n7ff 

'  l.ehre  von  <!■  i;  I  i  .l.i  r-t  i;-.'M,  i-  Sachanl  I'eek,  Iierlin,  ICOI; 
(tro  Depoiiits  of  thi'  L  tnteit  stales  ami  Cftnatlu,  by  .lame.'*  F,  Kenip, 
fourth  eilition,  New  Yoritanil  lyomlon,  inni;  A  System  of  .Minernl' 
ogy,  by  Edward  .S.  Diuui,  idxtii  udiliuu.  New  Vurk,  IMio. 
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Pereetttm'-  of  tMtat  eenktmed  in  ore*  ttfeeoHomie  importanee. 
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Kliidafoni. 


ChcBliMl  mmiiMltlMi. 


Munuttitw. 


ylnmidt  <'n'n]ii<-  .... 

tixi'le  ..,....,.„,.  t.'<>nmtlinn  , 
uxid«   Batuite..., 


KtollnKe  ...]i1lfi.KU0^mO, 


Na.MF,  .... 
.K\>y,  


.Sulphide   vStlbiiiteierftj  anitmoDv 

tiftf  t  ■ 
moiiilie). 


HtllQOnltf^ . 

white  HntlmoDy.  senai- 


Ini 

(ixidc   Valentlnl 

moDtlu 

Ozld«  {  euMcooiW  (■nUmuof  oclterj 


MetAlllo    N«llve  ftr«ci     An  

SulphWe                kvalitnr..    ... 

Siili^hiclv                 Orpfnun  ^  iannpt^minit)   ■.. 

Antfriiilir                 I.   Ki'AKj... 

Sulpbam^itlii          .^h^uopt  rlle  (miapkkel)   VvAKi 


rtrtuuttS 


Mctnllhs   .Nultve  bismuth  

t<iil['hl(to  4.  4..  KlnuuclilDlte  I  bismuth  ctauce) ... 

'  Btanile  (bfaoftnili  ocberi  

BiBuiMHfeiiliaiwto  ot  Ummth). 
Kalytita...  


GraiweUte. 


Oxide  (or  ehio.  cbiumUe  («]ir<iiiilciioii). 

BUM). 


Ancuiilc  

SulplMuwnul*. 
Antnida . 


tHitphuMmld*. 

(mST.  

AnMMte  


048,  

FieCitOii  


Ltnna^to  (cobalt  pyiUm) . 


8lMlltil«....4 

Cotaliite..,. 
8kntl«ruiUM 
OUoeodot 


» (conutUiMni 


4'.oA«i. 
iAi« 


L'oAkI 
CoAl«.. 
(CoFMAtf  

bauMiu  


Mi'liillii-   .\Bllvi' L'0(i|i.  r   (.11  

Siil|>hiil<<   riialt-'iPlie  K'opper  KlMui!rl  ....  ...]  ('U.S.. 

.sul|»hiii<;   Ciivi'IUtr  I  imliKni'iipiKTI  .....i  Cli.^... 

.Suli>hlili*  .,   Ik>nj)t«  tpdKMck  orv)   (■li,l*c> 

.^ulphM 


i./il  I  '    \  HU'  u'opper  pjTltca  I   i'liKc.^.. 

Bourooullf   ^  I'U,  l  usj j.>l)i.S, , 


CUorM*.. 


Oxido  

Oxid«  

OutOIMt*. 


SMqrlUl . 


Ot^i,  

Cai&«(  

OuCV><!«i(OH)i.. 


_  (lii«l«canlte. bUicfc  oiiiiMTi.  mo. 

HabwMte  (grven  ntfaciiutt*  cii  cop. 


Cupritt (ntbr  mippw)  '  Cn-O  

_  ... .          .......  j.^ijj  

futX>,.r<ilOH)s  ■ 


13. » 
KLU 
J».l 


71.4 
80.8 


74.6 


7(1. 1 
(il 

'2.H 


100 
."I. J 
89, « 

tn.9 

7« 


roundtol 
awlalpcr 
•hetttan. 


J2.1 


Alt 

(Tptott 
2t.b 


CaiiMtHite   Aiurtle  (blua  carbooat*  of  caHwr) . 

OarlKiaiitcr   (Thrrsnxwta  


JCu(•(>;,(•n^(^H,.... 
disiOj  +  JUjO  


Mi-tslllr 


Nativr  lf4»lcl........... 


T«llurUl«. 

•MliiridB. 
TelluTlde. 


aul|tlio-lcniuMe. 


r<i5  utile  

Sjiranlte., 


An  

(A(.  Au),Te.... 
(AU,A«}Tl«,.... 
(A«.Ain>TC|(?). 


AUiPbumikTecgn ' 


Mctanic. 
MetalU*. 


Iridimnitttr ... 

naiuutididiJi 


Oxlda. 


Iron. 

fi"in\n  Iron  ore,  red 


  Hcnialitf 

luMJIiltiti 

((Xl'l*"   Martitc  III  Mirirty  ni  ll(>ln;kt jt)\i  

( >Xl<lc  .............    IlllJftlitr  IIIlcIIKrfllljil**;  ,  

(►xiflf  M;*K(iftili"  I  iiirt>^ift:i-  iron  i  

(ixif)*'   Kraliklitiili-  

( (Xltli'  ...  ...    1  uriritc  

Uzida   l.iiiu>i::t<'  I  bog  lrouoc«,bta«rii  b<?iiia- 

til<-;. 


IrOi., 
Pt  It., 


Fa,©,. 


Kf.O  

Vttlli,   

K.  <>.  

.hV.Zn.Mti.i(.fPe,Mll)A, 

r.'.o,-ii  '  •  

■i  t  ejUr-ti  H.O  


(40 


lit 
47  tt 

7:'- 1 
41.4 

!>"■.  ■.' 

aa.8 


jv;    tv*«l  8l-ti  «M  M  ^onrro  nf  t^ixlltiin  hikI  Kh  <-,»u|ioun,1« 
l,(iss    V*t^,  liMWever.  iii'-ftly  k*  un  B'ira»lv«'. 
Va  Often  lotuiibes  more  ahimlnnm  tbroqgb  preaeni^ 
alMliaroiUleainllie4>M.  IMndiMranr. 

41» 


I.4'.i«    Chiffdrts  oflf II  lOMJciiittil  with  iri(l**Jin. 

l.-UO  Often  fantiidita  norc  antiiDiniy  Uirougb  preaenca 
«(  Other  oxWca.  A  brvndw*  hi  iMid  ■■•IMiik- 


-.',11(1)1  ('■>ntaiBaBfc.ia,7«,Slitaaligi|mcltie«.  Jtare. 

I.Ml-J 
l.SM  i 

].4'i*t  I  t»niil»5*  into  ]c[K'(»pyrltf.  Fc^.N-v,.  with  A*  'M-l  jxT 
(■i.*iil. 

WU  1  Aneuk-  U  «^tjilaed  ai>u  (rum  mna  nickel  and 
«obaH  tfc*.  lartkalail  f  anaMtle  aad  cebaWW. 


'J,  (Ml  '  BaML 

I,<t.'4 

1.C1S 


OoBpMltloa  Twtabla. 


I,6M  I  1  h>'  cnilinliim      ('<>Tiini>-r<  4 ,  bowavar.  b  obttllwd 

(nnii  in.lHilfiTiiiiv  spli'd'-iiU' (rinc  Uendt>^ 


i.ke) 


1,1. 

71 1> 
114 
47a 


7V.R 
tt.4 

Hi.5 

2.  tm 
i.;i«Mi 
1.3:;" 
i.no 

&L5 
IS 

im 

KLl 

1,M2 

4a.* 

MS 

«.» 

um 

n.8 

79.8 
ST.  4 

I.TTB 
1.I4S 

■Vi.  J 
S(:  1 

I.IM 

7« 

35.B 

m 

M.8 

14» 

aw] 


1.4W 

1.  m 

1. 

l.X'4 


Oileu  baa  11^  and  icpbMlQg  the  FcO  < 

Pri,[mrlt(>(iH  vnrinMt  .    Co  r^-plai!^  lUUallF  I 

rxttMit      \i.  Ff.  «inl  <'ii 
(;rn<l(»  inMii'il'ly  inKM'hkxUltUW, KIAat- 


PropuntuiM  t'arlabte. 

Oohalt  id  (ibtaJDed  also  Itami  UHBopfilla  aiid  ehai- 

i**tpyril*?, 
r«t(rtllv  (NUitniiu  sHmii-  KilvcT. 


(Ktcu  cnrlcSii^t  i#>  iii»*iii(iii!<^tti  te'ln(ixt(jrv  (»f  chil]- 
fwllo. 

('oli(«luH  4:;.  per  (x-'lil  k^ad  ttiid  'Jl-7  per  ct-iit  miti 
luony. 

Sb  ai.s  per peni.  (irHdf«inttitiMi!iiiiititL'.  ihvxilph, 
iirsenlt<?of  Cn. miit«lnlng  Cu  i7..i  iviit.  .V"  17 
]ier  cent. 

Ah  Itilpct  Ciiit.  timdrJiiiito  fnmallnlU'.  the  siilpli- 
nntlmocUte  u(  Cu.  tuuliiUtiug  Ca  H.U  per  i^etit, 
f(h  '>*.  i  iieroent. 

SLitueiitiiH)  jMSb  bom  DOfpar.  an  aMount  ot  ad> 
lulxtutea. 


I*ynt<'        pyrrhollter  mmiHlnii'd  rwttiiiii  copptT 
oti.Miifh  to  piiy  for  cxtnii'tloii 

I'Bimlly  oontnin*  nilvrr.  up  to  1»'  y^t  r^nt,  When 

 I,    1/1 'I I.  :>   prr  crdt  >t|lvc  r  I  .  J  n -  ■  ri  t  tlic  iilloy 

K  vili.'il  v\n  I  rum. 
pmpurtitHiH  vnri«blc.    Tlii«  percftiliu;**  t-^irrt'spoiidji 
to  riirio  .Vp  :  .\u-3  ;  1. 

to  mtioAti  :  \ie-l  :  1.  lU'iHittiHl  up  11.  iv.i'i  .\ii. 
Ciimiaxltlon  une»Ttiitu.   Ciilnvtmo.  iimnhor  lel 

luridc.  hii«  yl'.'liU'il  W  i-  r  (viit  .VniiIy»(-< 

have  irlvcii  imm     pcrr  t-iit  tn  r.*.75  pi'r(^<'iit  .-V*?. 
Not  cumnion.   ii(>I»i  c^mlctit  cidi'iLliiti-ii  fnmi  nvcr- 
I     iiATr  of  r«*i-<*t(l  «nnly>n*?«  (jivcii  !•>  I'lilui. 
(>,)lil  i%  reru(f<:fvKl  aim  fwm  pyrtte,  MCMHiopirritc, 

I'  hull  .>)iyTiie,aUbiilt^  and  afiBalaiila  (bkiida), 

TarSable. 
vaiWbte. 


Replacing  magnellle  lit  liake  supeMur  (ksHh). 
Too  ratmcttt}-  for  1IM  a«  a  aourre  or  Iran. 

An  Impoitant  ok  at  ilite  In  narthem  Kaar  Jenitr> 
on«a  confoonded  vritt  beniatlte. 


30223—04  .1 
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MINES  AND  QUARRIES. 

Ikreentnge  tff  metal  contained  in  orm  of  nfonomw  ttn/iorAnMiv— Continued. 


KiMlafoni. 


Oxifl.'  

Silll'HK-  

gulpbidii .. 
Sulphide .. 


SnlpliMo  

fMilph«ntinioiiiti' . 
ituIphiUMlinanlle . 
HultibnnilmoiiiK- . 
<  'iir>inni>«>   . 

Chli>ru-ancnatv .. 
SnlpliMe  


Oacid*. 


oxMe  

oxide  

oxide  

oxide  

Oxide  

MsnjcMikti;. 

Oxkte  

ntrtmuale.. 


Sulphide  

Menlde  

BulpbiMelealda . 
BnlpUdie  


Siil|.liiili'  

!$uJi>lild«  

AnenKte  

BDlphlde  

.\r..tii.|r 
Slil|.|i,.i-,-:ii. 
riuli>httmitni>iiiilf 
GUtMHIle  

nthnte  


8tU«*to... 
Anenale  . 


AiitiriiMtiitW . . . 

Snli.hi.li'  

T.-lliitiii.'  

Ti-lliiriil.-  

Mlll'liiili'  

Ti'liiifli!'-  

■^ujpil  iiiil;tiii'tii 
iir-  I, II-  . 
Sill|,lnilillri   I,  1 
-l!|.ln.r-.  hi-,- 

rhliirnir 
rhiiirotirumulf 

Brnmldc  

lodldo  


Chmlml  nuDpodtlao. 


/run— CDDtinued. 

"iiilhlto  

slili-riii'  I  >)'«il>ic  Iron  ow;)... 
rim  nn  wise,  


l-'ri   

Kl  O   MgO.  AJ,4»s..M<>;,  iliO. 


i'yriii!  liran  pFrtte*)  

Maraudic  (inm  p]nnM.maiHUe)  V*-'''  


/.-■.I,', 

<Ml«nii  ("leiul.'  uiiiiic. 
JamnHinlK-  (li-Miht'f  orej.... 

Bimrmmu*' —  

tkmliiiiKfrili-  

<'fru*Hiti- :  wlinv  U'jid ore).., 

1'^  rutiiitrphitr  

Mimt'liU-  

i  li'iiil  vitriol)  


.Viiitrrriiiear. 

rrMkUnito   <rte.Zn.Mii)0.  (reMnt^.., 


I'hS  

VU  (ili  S.  

-:  I'b.  <'u.  i,Sti  S,  . 

I'ti.sli.S  

I'trt-c  i;  

:ll'h,IMi..l'liCl.  .. 
al'tijAaiO^I-bClg  . 
PliflOi  ........... 


Mm 


Htiiitiiuiiiiiili*  , . . 

Bratinilt'   :iMii  ii;  MnSIOj. 

 I  \\\\'\.. 

PvT'lU-'il'.'  

Mlltii.'iihil4'  

ISIloltlt'liitll*  ,  

W««l  

RbudoFbrarile  


JMliibdnnm. 


\t:il 
M  II- 1 

Mm  I.  - 
VI 

Miu-'lOti 


W"  

I    ;  ■  


H|8  


MilkTil.-   NiS  

IVutliuiilUe  ,  iFv. Niiij 

KiiwoUM   NU(...  . 

Uunaelte   (OOklll)A- 

<'|-.'-i.iililhilr  ,  ,„ 

'..-r-OicIlit.-  „„, 

CIllilMltuUe   

Zaittlu  

OMilMto  


'Inmirrit*'  

.\iituibfn.'ite  <iiii  kel  i«  liiT)  


Nati««pdlw«iim  , 

HnMnnna. 

XallreplaUiiaiii  

QuidMlnr.  (See  JMrnoy.) 


NIAh.  

NUA  

NIShS  

!SIOQ|.S!n(OH)|-HHip.. 


M. 


PI . 


Hatheallvn.... 

TMiTti-nwito....... 

Arvrtiiile,. ...... 

lU-wiic  

IN'Will'  

Strcnnc'jrt'nu-  -....«. 

fiylvunilt'  

Pymriryritc  filark  n-'I  •ihrr-tn 
Pniusiilc  ilUhl  rwl  >-iUi  r  urt  i  . 
-Ii'l-hiiiilte  Ibriltlexllvef  ate).. 

I'lilyixfltr  

(  i  tnrii>  HUM  IHKII  lllnr) 
Kuiluilile  


v«  

•^AStgb  . 
.|  Ar9. 


Ar:Tp  

I  Atfi  iOiB.., 
I  Ai  AlmTis  . 

Au,A--* 

Al'>1.-.  

Air 
AuC 


  Aitii  I.Br)  


Iit<»i\vriM> 
lodyriiv . .. 


AitHr... 
Agl  


IVJ. ') 

I" 

47 


6<V  f. 

:i:..:t 
96.% 


(IOlO 
72.  r. 

II3.I 
IK>.4 

\m.2 

47.  (» 
*\.9 


IM.3 
71.7 

M.1 


ao.0 


(H.7 

.£!.a 


XT.H 


Ihiundiiof 

metal  per 
■bort  Ion. 


Reoiarkii, 


I.ri"     iltb  i;  .•.iiif<.i;ti.(i  .1  Mill,  litnnrii;.' 


Ill 


r'i-  III 


.itil. 
II  V  r.rnni  ,  C 
I  luiilil::iii 

Pjrril.-- 
iwlun 


i.i.i|.:,.:i 


If.. 


il'.  lili..-  In  :3  JKT 


J  |..  r  .  ■  III  -li^j.liiir 'iliil  art-  in  t!it» 

tur.  lit  >iili>hiirlo  ai-UI  <ull  uf  vllHolj. 
' 1  rit»<«Hi  abo  for  cold  oonteni. 
^I'liK-  <-paii>l«  en)  b  a  comnieratal 

t  in  in. 


t.i>ir> 

I.17K 
l.fifiO 
l.liiU 
I.iMW 
1.1U 


4W] 

l.JWJ 


I.tW 
l,TM 


i,m 


-••I 
Jill 
Wh 
ft7H 

m 

7W 

SM! 
SM 

Till] 


N  Aim  a  viT>  itittNirttiiit  viun*v  o(  Mlv«rr. 
Conwliik  .'II  1  |~  r  .  .  Ill  iilitimolljr. 

coppiT  i;>  i..  r .  .  lit.  iimlmaD]r,SI.Tperee«L 
Atiuinon)-,  H-t  (icr  rant. 


rri>i-'ni"H-.  vt-fv  inn  ii  1  ■ 
111  iiorllivrii  Niiw  .li  TM  j 


:i  i|H, riant  ..ti-  <.f  ^In.j 
lUiiltXAncM*  lint  MViil. 


I'rli«-li»il  Hoiin'i- 

I'mponioM  mid  ruoipuAllton  variable. 
Hroportiam  and  composition  TariaUc. 


CahsalAlea  lor  the  rnttw  e :  «e  -  6 : 1. 


mo 

2,000 

IW.O 

7V.» 

1. 

l.rx. 

«7. 1 

1 . :  rj 

(3.3 

i.i'iii 

«.o 

Ml) 

■SLI 

i.oi;:; 

1111. 

l.l* 

I.WIK 

61*  ^ 

i.:tTi> 

7*.r. 

'K  ;i 

t.  M\%\ 

ii.Vl 

\,\m 

.17.4 

1  UN 

4&l> 

■J-.1l 

Nickel  and  eobail  aiv  4iliBoetalm;BaiBielaied. 


l'ni|Kirtiiin»  voriablc.  Thb  aaoont  oakolated  tor 

nilloCiu:Ni-l:l. 
OnutaainieiMiblr  iiMoaulthei,  OoAihi 


K'MU-'i' .  (mii-.h)  III  Vnlitlaiid.  mar  be  latntlally 

thf  vann  it*  ttii^ 
I'Ti'iM.rliniiv  vs-r-.   v:.T-ah  I-    Till",  iiniiiinit   rul.  n 

Iiitt-il  iriim  liii:i!i  'i  ii iiii. >  ■^i"  t.'i\ '-li  liy  Iidiui 
The  uiinl  liiipnrliiiil  uli  kel  urti  U  )iyrrh«»iitt'.  a  sul- 
phide ol  ifoD  (auMly  rB|S»),  wbleb 
—  1  than  4  peraaat  ML 


Alwar*  allared  trilh  ft,  Ir,  and  oUmt  Malik 


Occuia,  boweTer.onlrallojred  with  fiom  to  u>  80 
pereentFih  lr.Oi,a3idollierBetaIiL 


I  MLiiiiv-  .iii.iv.  :  L-i'M  -."int'timaiirltli roiiper. 
lori,  -  ]  rM|.Mri:(.ii'.  .  HUM-  iiu-  I'liDieM  «tf  dfer  to 

I    niiu'.'  Ii.in:  '.:."t«'rveOtU»H.l|ICreeilt. 

*  >fn  II  I  ■ttihiiii^  t'-'M. 

I  iilnil.itril  Sir  nilm.  Ax*  :  An  1. 

0«l<'Ulal<.'<l  fur  rMlln.  Ak  :  .\ii  -1:1. 


('opIMT  nl«  ii>  •  ri't'Im     ^iiiu'  .if  th.*  ..ilvt-r. 

rmumkin."  nl  CI  lo  Br  vucy  ami  rliiuigr  ilif  l«tal 
■•fiilverpfiiiieM. 


Mii'-li  »llv.  r  1-  .-•Mil  1 1  Mil  (r.>in  shN  iiu.  mi.'.  '.:  nIv. 
t^-i-iir^  In  li-trjilii-.lTlli-.  *|iliiitfrllf,  |tyt!t''.  .  Iiitl- 
Kiiiivnui,  <-h<iK'o<-ii«',  aiiil  (ithiT  mliicnilff  in  iiuttii- 
Uttis  • 


dues  «l  cKoiuMiiie  iiaportairor. 
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IWcentOff*  ofm^tal  amtamed  in  ttre»  t^axmomie  tmporUai*^ — Continued. 
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CHSKIf 'A  I.  DATDltl. 


i  JMtttm. 
.'  1)isait«(pdidilrianiie)..... 


>loDi<aite . 





l^lr  voni  oil 


lovlat  per 


tlii,weoililn)  Sn< 


OsMe  CMtnlM  (I ' 

TuiiiprtNltt  Wulinioiiii-  lFi>,Mn>W(i, 


aetMBeiite  j  oiiwa, 


<;xKii-   I  rauiiillc  I  pilrhMi  llllt•^  '  IU3u  

OKMe   uuaaanlir   L\(vail^. 


Viuiadnto.. 
Vanadate.. 


VMndlnttr  I  trkV^^FMik.  


■/.in,-. 


I 


t^uljiliiiU   '  Sitlmlcriie  (bteDilc,  bUckJacKj   Ziif  

Pulbbide  1  \viinziie„„„„„   lny  

Osfrll'  ;  /.itU  lU-   ZliO  

<>\i'li.-   rreiikllliili!   ■  K.-Zii>Jrm).(F«,Mll)(Oi.- 

Ciirlii.iiut.   Miij'liwMiiif   ZiiCii  , 

<  <irl«>iiulv   llMlnifliii  Hf   ZliCt), -ZiKOHJrft)  

SUl«tt-  I  W  ilKuilU.'    2u  tliUj  

SiJicato   CBlsmioe     UiZdsJUOs  


>Ht.<i 


M.0 
a.7 


67  U 

St.:: 

iitLO 
«0.$ 

68.  A 

54.2 


RcBiuksu 


Ru>ii'ira.  ("':Hti]um,  anil  iictliilnmawniintetwllii 
iniiiijii'  i(ijandtti!»  tram  tltnc  oiee,  npadallr 

I>Ui>hbkn<H'. 

Annuol  «f  thwin  varin  np  in  nbuut  I.S  |i«r  «ei>(; 
fiat  am  utOvettr  a*  a  lillnutf  aieeliaiifaiallif  |tKMni 

in  "— 


1«0 


5S0  PropoftiMM  vary. 

1.BT2  i  Prioclpol  u»». 


I  tunaMen. 

1,«!M 


m 

210 


CiiM'f  *»r%';  vhM  v^jun-v  ttt.-t»of  mUiuiu.  fit-. 


ZIdr  biIiimIk  iiflcn  are  naawlalail  with  kait  am, 


t.:(i« 

:i7J]  \  iirlaUv.  HiglHMl  analyai*  rwonlcH]  by  iMJia. 

1, 11)11 

1 . 2111   t'ompiMttlon  b  nnrertatnanil  analrxeii  vary. 
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OHAPTEIi  II. 


SUMMARY  AND  ANALYSIS  OF  RESULTS. 


OBHBRAL  KBVnCW  Or  THE  MINIHO  INDC8TSY. 

Tlio  Ntatisties  for  the  iiiiiiinj^  industries  i-eluto  to  the 
operations  at  mines,  quarries,  and  petroleum  and  na- 


tnnil-{(M  wells,  and  embmoe  sll  mineraU  tbat  were  pro- 

diu'oil  in  (■niiniicrriril  ({utintities  duriiifj  the  f iilciiil:tr 
jear  eiidiiig  Decnnber  31,  1902.  These  i»tati»tii.s  are 
stuninarixed  in  th»  fallowing  tftUe: 


Takm  l.-SUmiABY:  ItNB. 


KunbeiofniiM*  

Nunbar  of  amnion  

Balariad  offlcadi.  otorin,  cU:.: 


fttbwkN  , 

ATBMie  Dumber., 


QtUtniGtwork  

1ii(o*lMiie«ia  cii|icnMf  

OMt  «<  nippllm  ami  DBMrial* . 
Value  of  piwttici*  


IM.tllS 
M.MM 


Si;,  ir.',L;i7 

jm.iM.7ti 


m 

I,  l-IW 
ei .  TlW, 

f-'1,lil,Kl6 

tt.m.iti 
tii,«ai.t» 
isi,n(i,iw 


Qtiiil  iitld 
Mvvt, 

\A'tt*i  iiihI 

I'liTnlenni 
mid  natanl 

All  other 
minitnlt. 

2, 992 

em 
m 

m 

tiS.1 

\7M 
5,470 

I.OM 

»5.OT6.rrj 

■i.m 

!IU> 

isav,:»7 

M,  7t>;.  loft 

•(.4«ft.l» 

3,  MS 

I2.»a.i05 

t»,  357,714 

WLoaa^aM 

«H,«IMT7 

22.230 

tiT,4U,e« 

•2l,7a(,M 

n.iv, 
•111.1)*.  «• 

iv.iai 

•2,8M.4M 

ltd  viacuilc*, 

MllM  MBd,  ill 

iecooi  erjvtalllne  nek%  •» 

lilattL 

■  Incladet  UneaUmci  ami  dnfaianc*.  MMble. 

Tbe  differencet)  in  the  extent  to  whieb  the  manufac- 
turing pni<'f-ssi's  li!i\  «>  Im'cii  iiu'luded  in  tlie  .stiiti>tics  of 
prior  ceii$u«e«  intcrfei-o  with  the  comparabilitj  of  the 
results,  but  in  tbe  followinfr  table  tbe  quantities  and 

values  n>)>orted  fur  tin-  K!f'^•pnt!l  luiA  'I'welflh  retisusos 
have  \Hstsu  reduced  as  nt-ariy  iis  possible  to  a  i-oiupa- 
mbla  biiitis,  and  therefore  the  totals  for  copper,  jpold 


and  flilTer,  and  lead  and  sine  for  1909  do  not  agree  with 

till-  tii;-n  (»s  shown  clscwlu'ro  in  this  report.  The  im-Iu- 
ision  of  Uie  retincd  products  for  gold,  silver,  and  other 
metals  in  tbin  table  has  increnfted  the  value  of  products 
t>.  ai    .  x.  .  ~-  .,t"  !i;!»5.(')"'.t.2H-j  ovor  thf 

)p7lH>,8:iO,41T  reported  a>  the  \  alue  uf  the  producl«i  of 
tbe  iiiiDe8,qnMi^,  and  petroleum  and  natuial'gas  wella. 


Tasu  «.-^MPARATIV£  STATEMElfT,  QVANTIIIES  AND  VALUES  OF  MtNEllALS:  1M»  AND  US». 


VnitofMeaion. 


Tntii5  . 


Aiuiiuiitiy   short  ifiii* 

Aftw-'cit)..   Short  toll*  . 

AM^^iiltiim  iin*l  !>itiiiniiiini)(  pick   Sbtifl  Ut\i^  . 

BaTvt.^s   Short  toll-  . 

Baiiilti'   IM>K  ton*. . 

n^iriii  ,  Shoit  ion«  . 


tulIl^toll^ 


Uii>ip»t(ini.'?»  mii\ 

t'l'irufiil  

<:liiy  

t'lKiI,  iirtHimr 


I'imI.  bitutnitnnt.  

Copfwr*  

CorandiiD  nu'i  t  int  rv. 

Cmtallloe  quHtti  

MdHwr.,.;.  


Barrata.... 
Short  tpn< . 
l/mg  torn . 

Shnrl  loiw . 

Potinilii  

Short  tooa . 
Short  tons . 
abort  tmi». 


IMM 


Qoaulily. 


'■I 

t.  SIX\ 

;'l.>iv,,3H(» 
Ki.  Uii 


IMW 


Vuhii- 


ijiw«,.vi-.,fii!>  I  m^.oii.w 


am.  LSI 

■.•..t<3.lilt 

vj,  sat 

i',tltll.«7.' 
7«.  178.986 

2»,>*l,«« 

lL>l.lil>'> 


»< 

si.r.a 

■Jl.«)!l 

•  1,™ 

•J."»,t/."> 

10, 71 1. 7^1 


W..0OO 
l.SOJ 
171.  N!7 

lOi'sitt:! 

XS.  ISA 

<.').ccci.ai) 

<i«.\..'iTS 
t'>.'>,  *7S,  ol  I 


<  Kvr^ii^iM'  <,i  i)iir,ii<'>in'i'i  "f  v;>iui'  of  kUv't  ,v>ni..nt«rNrgcntiloiaiwln>n  nia, MBwnniliw  toMtiMT, 

»S,,  |,r<»l(J>  tloll  llolit  ,)ii|]0>tji  oT,'< 

*.v]uiiitriiitii. -iiiitmlts  rt'tiK-fi  ir,,:i)  iT.k^s  |AiUud». 

t  N..1  i I, rill, I, 'it  iLv  ,1  i^irt  ,i:  iIh'  <'rii-ii<;  nu nlBiiiiliei ntlicr  thaii  pruductlgn  refodad. 

•C^jip^KT  t-oj^t^'Iit*  of  aIJ  urti'i  luilit.l. 


(38) 
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SUMMARY  AND  ANALYSIS  OF  RESULTS. 
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TABLt  a.— COMl'AliATlVL  f^TATKMENT,  QUANTITIES  AND  VALUiX  01'  MINEUALS:  mC  AA'D  Ifvsij— < V.nliiiut-.J, 


rilnl  ,,,,,,   !^lu»r;  |..u« 

l'ulWr'«  ritrUi  —  I  nbotiloju.. 


Garml...  

OoM,  caitdnr  mine* , 


<.riiplilif  

(.rtiiilfiotM^RllillpalpiMllM  

Uyuuilu   

Innnntal  flaith,  Mpoli,  mm)  iNnnive-. 
froD  on  

I,.arl'  ,  , 

LinH''t(»H'«  mi  dokmitw.  

Lisbium  uo; .......  

Ulbogn^ia  »»eat  


BlmrtlMis... 
Ttoijr  ounces . 


Slicrl  vni- 

RboitMns. 
LnngiMM . 


V«i)iie. 


1  biMJft  lunn . 
Bliorttoui. 


Mien: 
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■  riiw  8bM  vanMitt  «f  wiflfclWB  «t«*  and  ii1wt«r  tia]U«n. 

t«it  aiitiitflMWKimi  M^rWlM  troy  onncM  vwliwd  at  Ki8!i.iwT.  inehided  In  bodi  Inm  «n  and  sllrcr. 


The  reports  for  each  cen»H«.  Ix'srinninfr  with  18ftt\ 
bavi-  ini-lndi'il  htdti^tics  for  iiiiiios  iitui  «niniiics.  hut 
priur  to  tbc  cotu*iu  of  k870  these  ataluitivti  are  m  inter- 
woven  with  thoi«  for  manufactures  that  it  is  impofisi- 

bli"  to  iiiuUt'  ;i  siti^factorv  sciricirutiuii.    At  (lit>  crii- 


« 611  w  content «lai|MitflM««Ktmi«..    

•  KoiMUKeatlfetoiM  hma  we  and  lead  <Mot«iiiii  af  aiseutiretuun  and  noppcr  otr*. 

•  No  proiluotloii. 

']ncludea>l8(eia««ii't  "~>'  i>>K>i>«t<t,  3.MW  long  torn,  valmr  130,000. 

•  nAtlDOBi  nnlr;  eniir>'  |rrr.lii<  uun  nblaiiwd  in  pbwcrminlng  and  tito  Mflnhv  of  anrttetoua  orea. 

•  Ptn«  Mtur  «an(cnt«  of  uKendfenilu  ott*  aud  Blacer  iNllHiiii. 
»Sln«  Die  and  due  cduienia  «f  aiuMetmii  and  aisMMlIcniH  oki. 

u  f ndudaa  ahcaiiia  oie,  uaincalte.  audylidciiiuii.  nickel  and  caMII.  and  nitlle  for  I9IK;  and  «liM)mD  on.  nick vl  and  ffidMU,  and  mtne  for  HML 

wa^'««?  $265,2P0,648,  or  more  than  59  per  cpnt  of  the 

('Utile  ViiliK-  of  what  tliov  i)io<lii<<>d.  In  udtlitioii,  tii«> 
other  expenditures  aggregated  $lla,8«'!l,135." '  lu 
19QS  tlien;  were  38,12S  tiahried  oiBc!a1$,  clerks,  etc., 
with  aaJarieB  anjounlinjr  (o  >!8!<.nL>(>.."..'):i.  '\'Uo  aver- 
suses  of  1870  and  ItiSo  the  canvas*  for  the  collection  o£  |  age  nuiubeT  of  wage-oai  ner^  employed  duriii},'  the 
mininpf  statirtira  was  so  defective  that  the  results  can  i  entire  year  was  6S1.7*iH.  nnd  they  recoived  In  wti-.'o.-« 
not  Ik-  iisi'il  for  trcniTiil  ciMiiiKiri.Mni.-^  to  show  the  i*;^t)'.»,!»."ii<,!M>n.  Tin' niNiM^lhiiuHms  i^\]m'tihi's  aii<l  cost  of 
iQcreiii»e  in  all  braiicheti  uf  mining.  .\  <.-oinpk<lo  cun-  supplios  und  lualorials  onioiinUxl  to  ii^ll«5,^H6.ti«»4i,  nnd 
vass  was  firade  at  the  Eleventh  Census,  which  wvertd  |  the  products  were  valtied  at  f 796.82ft,41 7.  The  pi'od- 
thf  year  l>^!>.  hut  tiic  n-sults  were  not  siiiniiiai  izcd  nor  fi>piii  t<'(l  for         amounted  to  ?^r..s7.li;)*'.tl*',:.'.'  hut 

\v("ii<  the  data.  t'x<'c|)t  for  tin*  ijuautity  and  vahif  of 
[I-.. "111.  I-,  .'i on  unifbim  liin's. 

Tilt'  only  iuforumtion  conoerninjf  the  cmploycis. 
na<,'rs,  and  otli»«r  oxpoiiscs  for  all  branches  of  luininj.' 
puhlislii-d  at  tilt'  i''.li'\ i'ntli  Census  i.>  i-oiilainc>d  in  tho 
fulluwiiifr  slateuieut  taken  fruui  lli<-  t<  .\t  of  tbu  report: 
"In  all,  63A,419  persons  found  employ luont  directly  in 
the  mininj,' industry,  and  <li-in  i  'r,\  upon  this  industry 
«u>  ibfir  regular  lueauis  of  support.    Tliey  reo'ived  in 


they  include  i-ialt,  pig  iron,  and  other  tiubisUuit.'e.M 
oioittod  from  the  mining  rensiu  of  1^.  -  Reducing 

llie  pr(Hliu-tion  to  a  coiujiariitive  Imsis,  as  shown  in 
TtthUi  1,  hy  includiitg  for  It't*:!  the  vahi«  of  rolinwd 
copper,  the  coining  value  of  gold  and  silver,  and  the 

lead  and  zinc  contents  of  arjrcnliferous  oies.  and  cliini- 
natinjf  from  I'sSl'  llic  products  not  iii<luded  in  the 
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t414,Ol3,90'>.  as  .-.unpsirwl  with  $S!»3, 005^61 9  for  Ji'Oi'. 
nn  iiu  rfa^<'  of  !?+4s.4'.*'J.t;21,  or  KM  ]xt  criij.  Tli<> 
nuiiibiT  of  per-oiLs  ulio  foiiiul  ciiiitlovriieDt  dirccdy  in 

the  mininsT  industri<s  at  tin-  Klovnith  (  <  n  u,  was  ^>\■\- 
(l<>titly  n'|>ort(Hl  on  n  iliffcrcrit  Iwisi-.  from  that  ii^cd  at 
tliis  tt!ii->uf>.  'I  lif  jiviM a<fi'  niimlur  hhown  for  \sH'.t  was 
the  average  nnmhcr  «Mn|)lo\  od  during  the  time  tht>  inino 
wa.>  in  (»|XTati<)(i.  w  hilo  tin*  avcragi!  number  shown  for 
ll'V'-'  i"  the  uvi'ni{r<'  huiiiIkt  tor  the  whole  year,  whothcr 
the  mine  waa  iu  openitiiMi  all  (lie  your  round  «ir  a  part 
of  tlif»  time  only.  The  valiii'  of  produtls  rcjwrti'd 
for  tho  i-cnsii-  of  1902  is  the  unioiuit  n>f«'iv(>d  hy  tlic 
mine  opoi-atois.  an<l  should  not  Itc  fiinfiixni  witii  (lie 
value  of  tlie  tiuished  miaeriil  prodiut  or  the  refined 
metallic  i-ontente  of  the  ore.  ^nch  its  iron,  antimony, 
and  nickr-l.  Tlh'  (piantity  and  value  of  the  relitied 
metallic  contents  and.  the  coining  value  of  some  oreis, 
such  sfold  and  silver,  are  ^jivcn  for  1902  In  Table  ! 
in  otiler  to  ohtain  roinpan>l)le  totals.  The  sepamtc 
quantity  aiul  value  of  <,'old.  silver,  copper,  lead, or  sine, 
when,  as  fre(|uently  happens,  two  or  more  of  them  are 
obtained  from  the  same  ore.  ean  not  he  definitely  deter- 
mined until  the  ore  buH  been  smelled.  Smelting  i»  a 
manuf Bcttiri  n^'  process,  and  In  therrfore  omitted  from 
the  ininin>r  census,  hut  the  ni/t.-illii  i.tnteril  of  the 
ore  and  bullion  produced  in  conliiieiital  United  btuteii 
during  the  j'ear  IWi  and  the  ^ro«««  value  of  the  same, 
as  eonipufed  from  tli'  !■  ports  to  the  Hurcau  of  the 
Census,  woroas  foUuH.s;  Gold,  »,:{4a,(>3y  ounce:.,  valued 
at965,«28,90<);  mlver,  55,819,9441  ouncei<.  valued  at  $38.- 
li;((.0'.U:  eopper.  <<?,'.K< ''>'-*:i  i)ound^.  viilnfd  at  S^Tl. 
1112,014;  lead,  a£ii;i,l:25  ^hort  tons,  valued  ut!^l.s,ltsl,ol;i; 
sine,  .■>37,121  i«bort  tons,  valued  at  19,006,301.  Tbew 

values  an-  thi-  values  at  the  mines,  (iold  and  silver 
weiv  reported  ul  the  Eleveulh  (Jeiuius  in  tix>y  ounces 
and  ooininft  value.  Computed  on  tlie  Mme  liia«ii»,  the 
]irM  1  r -(ion  of  continental  I'ldteil  .States  for  H»i»2 
amountctl  to  (uiiui's  of  gold,  valued  at  ^tn,- 

018,890,  and  55,819,94^  ouiueH  of  »ilver,  valued  at 
ST:^.lTl.'_*L'7.  \o  canvass  <if  tin' t'olil  niinr-;  of  ,\laska 
liuvill^  Keen  made  l>y  the  IJiucau  1  h«  Census,  (he 
estimatt^  for  Alaska  made  hy  the  Dii-eetor  of  tin-  Mint 
is  nceepte<l  hy  this  othee.  I'he  total  prtxluetion  of  the 
tailed  States  for  llRt-i  is  aicordintrly  estimated  as 
follows:  Gold,  n.r.4.%769  ouncea,  valued  at  !?7r).:!(U.r.i<o: 
silver.  ."..■).!>  1  l.)»4C.  ounces,  valued  at  >^7-.'.->!'«<. ITIi.  The 
Dircelorof  the  Mint  reino  ts  the  product ioind'  j;(ild  for 
the  United  States  foi'  the  calendar  year'  I'Mt-j  as  3,870,(100 
ounr^s.  \aluod  !it  s.s^i.dOU.tKXJ.  and  the  production  of 
silver  sis  ,"..'...">iMi.(hU>  ounces.  vaUied  at  *71.7i57.r>7r>. 
The  disiwrity  in  these  results  is  <lue  to  the  fact  that  the 
Bui'eau  of  the  Census  collected  the  data  directly  from 
the  mines,  while  the  Director  of  the  Mint  obtained  the 

information  f rom  mJlitiif  aamy  office's,  private  ret:neries. 
and  other  Boaivea.  The  quantities  and  values  reported 
hj  the  Dlrec^r  of  the  Mint  represented  the  rofined 


I  product,  a  jiortion  of  which  may  have  Ihiu  uuned 
'  durincr  the  preceding  year:  and.  moreover,  since  a  [lor- 
lion  of  the  jiroiluet  rojnirte<l  hy  the  Hureau  of  the  (.'en- 
sus  as  uiine<l  durin<r  l!Hf2  would  U-  included  iu  tho 
report  of  the  Director  of  the  Mint  for  the  following 
^  year,  the  totids  fur  the  two  offices  for  the  same  year 
can  n<it  .-iixrei^. 

riie  inerease  that  has  occurred  in  the  production  of 
I  the  dill'erenl  minerals  dnriutr  the  thirteen  years  covered 
I  hyTahle  3  is  referretl  to  in  the  iliscu.>si<in  of  the  statis- 
tics for  each  mineral  on  pajfes       to  l"t71.  Kcference 
:  should  he  made  to  tbeae  separate  reports  for  more 
detailed  information. 

As  no  statistics  for  <-m])l»)yees,  wajfes.  or  expeitsee 
incident  to  the  production  of  cement,  day.  feldspar, 
tlini.  rutih\  borax,  or  slate  ground  m  a  pi^ririent  are 

jjiven  in  the  report  of  the  Eleventh  Census,  it  wa.^ 
I  necessary  to  take  tho  pixMluction  for  these  minerals  for 
I  1889,     Hbown  in  Table  2,  from  tho  tabnlation  of  the 

minenil  prcKlucts  of  the  I'tiited  Stales,  apparently  pre- 
I  pared,  in  »ome  respeetu,  independently  of  the  regular 
I  census  work,  but  presented  in  the  introdnetion  to  the 

report. 

I  I'be  Eleventh  Census  did  not  pi-eseut  sitatiiitics  of  any 
I  character  for  bauxite,  crvfttalline  quarts,  fuller's  earth, 

lithiiuu  or->,  .  iiiiiL' ii^'-il''.  iii'tiv  Ii'ii  iiiMii.  tiiiinazit<',  tunjj;- 
1  -stun,  ur  unmium  und  vanadium,  the^c  niiticrals  not  then 
I  being'  produced  tn  commercial  quantities.    Silica  xand 

which  is  Usually  the  product  of  san  )-ti>i,.'  •;ii.in  !■  - 
I  included  under  the  ela;i8iliuatiun  of  sitndstum's,  while 
I  garnet  was  included  in  abrasives. 

f)  .  'x.x  ill  /!>().'.  A  decrease  is  shttwn  iu  the  prtxlue- 
tion <»f  iiiiuerHl«i  in  10 dutwiticutiont  enumerated  iu  Table 
2.  The  quantities  and  values  of  these  are  reproduced  in 
the  following  statement: 

Mintrabi  nAoiruiy  a  tUamtt  m  prodmiian  in  i$0>. 
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■J.  'j<r. 
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».1M 

MS,  ITT  JTT.'Jli 
U,m  1  12,741 

4«  1  M,«n  1 

•  IndiMM*  chranift  «ic,  nhikel  Md  colnit,  nMd  tuUto. 

There  was  no  produetion  of  antimony  in  19Q2  from 
domestic  antimony  ores,  the  entire  product  being  ob- 
tained from  the  smeltin«r  of  domestic  bard  lead  ores,  or 
from  im|xirted  ivtrulus  or  metikl,  tuid  autimon;  i'i>  - 
Antimony  ha><>  not  yet  been  uncovered  in  any  of  the 
states  in  oufBcient  (jnantity  for  development.  The 
known  deposits  of  the  mineral  are  associated  with  other 
metak  that  ao  predominate  an  to  prohibit  the  exploita- 
tioa  of  andmonv  as  sm-h. 


Digitized  by  Google 


SUMMARY  AND  ANALYSIS  OF  RESULTS. 


39 


\\  bile  ibet'u  wm  a  »iligbt  devreatie  in  the  rulue  of 
corundiitii  und  emery  produced  in  19(V3  ns  comimred 

with  1SS!<.  a  jrr<>:it  iiirrcaso  occurred  in  tlic  hxiimtrt'- 
Tbf  uverugH  jjike  per  too  of  tbe  prudikcl  di'creu!>tHl 
during  the  period  of  thirteen  years  nearlr  one-balf. 
Tb«>  iii!iiuifti(-luro  (»f  :if>  jtvtitiiMid  alinisivo  as  n  sul»ti- 
tuto  fi>r  curuiiduiu  aiul  ciin'rv  lias  liiid  its  »'tr<"<  t  iipoii 
the  value  of  the  naturid  inatcrial. 

TliiTc  was  11(1  ]iiY)dni-ti<>ii  of  lilbn'rinpliir  sturic  in  tlx' 
L'uiU'd  .Siut^'s  diirin*.'  no  licds  biivinjj-  lun-n  foinul 

ttiat  furnisht'd  stone  of  Mitlitivnt  |iniitv  or  aili>i|Uiitc 
sizp.    Tile  sid)stitutioM  of  plutt-s  of  ziiio  and  other 
niotals.  and  tbe  iiii|M>i-tutiuii  of  lith()i,'rapiiif  stone,  prin 
(-i|Ndly  from  liavai-ia^  aatisBed  the  demand. 

The  ib'posits  of  nianjiuiu'so  on-  fonnd  in  the  I'nitcd 
StatKii  are  oomMnt-d  with  siliceous  and  pliosjiborons 
aub«tancc.s  to  stub  an  extent  .that  the  production  can  not 
eotdpetc  with  the  foieiifn  ore.  ^loreover.  tbe  depo^-ils 
are  lo«ited  in  isobited  places,  where  transportation 
facilities  are  inadoipiate.  These  disadvanta^.es  have 
resulted  in  a  decrease  in  the  production  of  donicsti:- 
inani^nese  ore  as  compared  with  the  production  of 
1SS\K  although  th«  product  in  lOOii  was  the  Lirg^eHt 
rince  16^1. 

The  decrease  in  the  production  of  marl  is  due  to  tbe 
fifreater  sidvstitution  since  iSsU  of  fertilizers  made  of 
pbottpbate  rock  aiid  other  materials.  About  two-thirds 
of  the  piXHlnction  of  1903  was  obtained  from  New  Jer- 
aey  anti  was  consumed  locally. 

Tbe  indicated  decrease  in  tbe  production  and  value 
of  crude  minend  pifrments  i*  more  apparent  than  real. 
The  statistics  for  litiiii  are  to  a  considerable  extent  for 
the  crude  product,  while  tbe  production  shown  for  iaa^ 
inchidrd  the  value  of  large  quantities  of  refined  material 
or  manufai  tilled  paint.  As  a  nmtter  of  fact,  tbemiain;!: 
of  mineral  pi^ent-s  i^  pro};i^e8sing8teadilji'. 

Osiocerite  (native  pflrniBn),  or  a  mineral  closely  related 

to  it.  W:i>  r.  p  )tt'  ■  s.,|;iL.  yt-ars  ngn  to  have  Ix'en  found 
in  Utah,  but  according  to  the  report  it  could  not  be 
prodncdd  oontinnously  in  commercial  quantitiejit  hecanw 
it  could  not  conipet*^  \s  itli  tfi*'  1 1/. h  e  i  itr  fi  iim 

Au«iria.  This  Utah  ozocerite  constituted  the  produc- 
tion reported  in  1689.  It  ia  said  now  to  be  exhausted. 
••  InmuMtse  i|ti:uitities  uiv  extracted  fr<)m  tl.r  <  : mlc 
petroleum  found  iu  the  reiu>«>ylvaiiia  and  Lima  ^Uliio) 
fields." '  Tbia,  aa  paraffin  wax,  ia  included  in  tbe  prod- 
ucts of  petroieinti  refititnjr. 

The  group  of  •  all  other  iuinorab"!ihuwn  in  the  above 
atatement,  includes  chrome  ore,  nickel  and  oobalt,  and 
nitile,  but  a8  thorp  woro  only  two  operators  reported 
for  nickel  and  eolodt  and  one  each  for  chrome  ore  and 
rutile.  tbe  produetioii  of  tbe  diH'erent  nnneraU  caei  not 
lie  libown  without  dlscioidng  tbe  operations  of  individ- 
ual operators.  All  of  these  minenib  show  »  decreai^e 
when  compared  with  the  production  of  1S89.  Many 

1  United  States  (i(sii.i<:i<  al  Survey,  "MinanI  Jtaonrcea of  tlie 
United  Btattt,"  10o2,  |<agt' m. 


dejxisits  of  chrome  ore  can  not  be  mined  on  account  of 
I  tbe  low  price  at  which  the  foreij.Ti  ore  iui|K>rted. 

There  are  onlv  n  frw  nickel  oi-e  deposits  in  tbe  United 
I  St^itcs.  and  these  can  not  be  worked  to  advaiilage  at 
the  prire.<$  prevailing  for  reilned  nickel,  and  in  eonipeti- 
lion  \vitli  the  more  profitably  worked  nickel  oi-e  de- 
po-iis  of  C'anada.  (.'oUalt  is  cbwelv  assnciated  with 
Ibe  ni<-kel  in  the  ores  from  wbicli  tbes;-  metals  are 
obtained.  A  -luull  produ<'tion  of  rutile  sjitisiies  the 
demand.  The  ^juantity  bus  increased,  but  there  bus  Ix-eri 
a  lar;re  falling  off  in  the  value  of  the  total  product 

mined. 

/'.'I'r/i/  <i,r<J'yjitiu>i(.  —  M\iuii\r  was  not  an  ini|Kirtant 
feature  of  the  early  development  of  the  United  States, 
and  until  <'omparatively  recent  years  information  con- 
cerninj;  tbe  mineral  products  of  tbe  country  was  very 
menf,'er.  .\<;ricidture  was  tbe  predominatinfr  industry 
of  tbe  entire  country  at  tbe  ojienincy  of  tbe  nineteenth 
century:  later,  manufactures  received  greatest  atten- 
tion in  tbe  Northern  and  agriculture  in  the  Southern  and 
Western  states.  N  umerout*  exploring  expeditions  wer» 
conducted  during  the  early  history  of  the  tH>iintry  for 
tbe  purpose  of  I  ^  :H:ii  .:  mineral  do|M)sits.  lu  ti  l  ence 
is  made  in  tbe  reports  of  these  expeditions,  to  the  min- 
end  de|M)sits  in  the  i-egion  of  the'  Great  Lakes  and  the 
Mississippi  valley.    "  During  the  eighteenth  century  ft 

i number  of  mining  operations  were  under;  ikn:  and 
carried  on  in  different  parts  of  the  country.  iii>|i;iivntly 
with  but  little  success. 

Tbe  history-  of  coal  mining  in  the  United  States 
affords  a  good  illustration  of  the  general  development 
(tf  the  mining  industry.     In  is-jo  the  liist  caigo  of 
antbrueite  coal  wa.s  sent  to  Philadelphia.   Tbe  annual  _ 
consumption  of  all  coid  in  1947  has  been  estimated  at 
Inn-:"  in  i;m)>>  the  production  of  antbnicite 
coal  uiitouiited  to  tll,<i73,5'.«i>  »hurt  lunii  and  tbe  produc- 
tion of  bituminous  Mai  to  ^60.^1  H.844short  tons,  nuking 
the  tfital  ]H'ui!i:,-tiiiM  ''iM  ..Mi'S.  t:'!*  -Ii.-irf  t.  .n-. 
1     The  -suu  ltingof  iron  ore  appears  to  luivc  l>een  carried 
I  on  to  some  extent  in  Massachusetts  as  early  as  1703.* 
T!ir  jiriMlucf-Nii  (if  ii-on  ore  in  IS)"  Im-  Ih'i-n  r--tiiii;iti-il  :it 
tuoi-e  than  y<Mt,L)o(»  tons,  and  tlie  production  of  pig  iron 
f  from  the  ore  in  Pennsylvania  amounted  to  98,896  tons.' 

ITie  Lake  Superior  rc^'^ion  was  opened  In  IS44  and 
about  84JU  tona  of  bloomii  were  shipped  from  the  region 

j  in  1853.*  In  1902  the  pntduction  <rf  iron  ore  in  Penn- 
sylvatda  amounted  to  82l*.!»3'2  long  tons  and  in  tbe  l^iiko 
SujK-rior  region  to  iti.nTT. lt>4  long  tons,  the  pri>duction 
of  the  two  districts  amounting  to  27.800,386  Jong  tons, 
or  Tn.2  |x-r  cent  of  the  :>5,567,410  long  tons  reported 

I  for  tbe  Uiuted  States. 

flarly  in  the  nineteenth  century  gold  was  udned  to 
.some  extent  in  North  Carolina,  and  for  a  nund>er  of 

'TliL-  Mi'tiillir  U'caitbof  the  Ltniied  iStatea,  by  J.  1>.  U  hiuiey. 

\Ki^i-  xxiii. 

'  Illiil.,  |1HJ»1'  -I'iM. 

♦  H>i.l..  jiatft  s  472  and  4»7. 
•IbiU.,  (.unit  478. 
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yearn  following  l>i21>  ronsidonibh*  quuntities  were  pro- 
duced throiij,'lK)ut  the  Southern  states,  lint  few  at- 
tempts  lit  rejfuliir  tniiiiti}r  were  iiitt(h>  prior  to  1S8-I.' 
Tlie  diM'overy  of  jjold  deposits  in  Ciiliforniu  in  1S4S 
f^iiw^  an  impetus  not  only  to  the  sesireli  for  piveious 
metals,  hut  also  to  mining  eiiterpris»^s  of  nil  kinds 
throii^liout  the  eountry.'  The  produi  tion  of  domcstie 
j;old  in  1853  deposited  at  the  United  States  Mint  and 
its  branches  was  valued  at  !isj.'»,02:;,051,  $5r>.ll;3.4s7  of 
which  value  was  obtainoil  front  California.'  The  pro- 
duction for  11NJ2.  ns  reported  by  the  Director  of  the 
Mint,  wa-s  valued  at  !f.sit,(HN).(j<m. 

Openitions  in  the  copper  region  of  Lake  Suix'rior 
bejyan  as  early  as  1771.  but  ]i«rticular  attention  was  not 
directed  to  tliat  tield  until  18+4.'  Its  production  of 
pure  copper  for  1854  has  lieen  estimated  at  2.000  tons,* 
The  prmhu'tion  of  the  same  roffion  in  VM*'2  was 
171,102.<»;.">  pounds,  or  per  cent  of  the  tiH!>,o;i3,3t>:i 
]x>unds  reported  for  the  United  States. 

Mining  in  the  Mis^souri  lead  tield  appears  to  have 
begun  as  early  as  1720.  but  was  not  followed  in  a  l  egu- 
lar  manner  until  1798.  By  act  of  Congret».<j  of  March 
3.  lsti7.  all  the  government  lands  containing  lejul  weiv 
ordered  to  be  withheld  from  sale,  and  leases  were 
authorized  inst^itd.  The  issuing  of  leases  begun  in 
1S22.  After  1834  smelters  and  miners  refused  to  make 
payments  because  of  the  great  number  of  illegal  entries 
of  minernl  land,  and  in  1H47  Congress  authorized  the 
I>and  Office  to  sell  the  lands  outright,  in  1S39  a  geo- 
logical survey  of  the  lea<l  region  of  the  upper  Mississippi 
valley  was  authorized  by  Congress.  In  lK4o  the  pro- 
duction of  the  upper  Mississippi  and  Missouri  regions 
was  estimate<l  at  14,7S0  tons."  In  I'.Hi-i  these  regions 
pi-oduced  IHl.OiMj  tons.  The  greater  jjurt  of  the  lead 
product  of  the  Uidted  States  in  iwm  was  obtained  from 
argentiferous  ores.  The  history  and  occurrence  of  the 
various  minerals  in  the  different  states  are  referred  to 
in  the  dis^-ussion  of  the  statistics  for  eaeh  state,  on 
pages  ltl3  to  H¥'>. 

The  importance  of  the  mining  industries  is  duo  not 
only  to  the  magnitude  of  the  aggregate  production,  but 
also  to  the  great  luunber  of  different  minends  mined 
and  the  numerous  uses  to  which  they  are  applied.  The 
(levelopment  of  these  in<lustries  lias  occurred  very 
largely  since  ISHO.  as  many  of  the  minerals  enumerated 
in  this  report  were  not  nuned  in  coumiercial  <|uantities 
before  that  year.  Kxclusive  of  coal,  pig  iron,  coj>|)er, 
lead,  petrohnim  and  natural  pis.  stone.  <juicksilver, 
limestone  for  iron  tlux,  zinc,  and  (he  preeiiMis  met- 
als, the  minenil  products  of  the  country  in  isiso.  ii> 
reported  by  the  (ieological  Survey,  were  valued  at  only 
$37,567,133.    The  corres|x>nding  vabii-  for  li>ii_>  was 

'Tlif  Mc-I«lli<- Wealth  of  the  Knitwl  Stalt's  by  .1.  I'.  Wluliii  v, 
Paget'  xxiv  ami  xxv. 
'  IhiiL,  pHKfs  xxvi  an<I  VX't, 
>II>i<l..  |<a>!i-  K-V 
•  ]Kijien  247,  249,  ami  305. 

'  ibid..  )ia).'i  »  247,  24H,  ami  421. 
•Ibid.,  l-ages  4l>5,  417,  and  421. 


*lS2,3y5.444  an  increa.se  of  g44,S28,311,  or  UP.Siht 
i-ent.  The  existing  diveisity  of  metals  is  largely  the 
ivsult  of  processes  applied  to  the  reduction  of  the 
j  tninor  metalliferous  minerals;  while  the  great  al^olute 
increase  in  (luantity  and  value  of  mining  priKlucts.  in 
number  of  people  employed  and  in  yearly  wages  paid, 
is  due  mainly  to  the  dev<'Iopmcnt  of  the  major  min- 
enils.  the  great  variety  of  uses  to  which  the  minor  ores 
and  the  metals  derived  from  them  t^ln  tje  put  has  fur- 
nished a  constant  incentive  to  incivaM^  their  prcnhu  tion. 

Table  M  presents  statistics  for  classitications  of 
minenils.  From  these,  however,  there  are  obtaintnl  u 
large  munbcr  of  metals  and  other  substances,  each  distinct 
in  chaiiicter,  as  the  result  of  j)rocc.s.scs  applied  tlirectiy  to 
the  mineral  or  ore.  There  are  also  a  multitude  of  iithcr 
I  substances  obtained  by  their  use  as  ba.ses  for  (-hemical 

rombiuatitMis  and  manufacturing  processes. 
,      The  orgaiiiyjition  of  the  United  States  Geological, 
Survey  in  lS7y  was  the  first  step  in  the  s4-ientitic  inves- 
tigation of  the  nuneral  deposits  of  the  country  as  a 
whole.    The  general  desire  for  information  concerning 
the  mineral  resources  of  the  country  has  lieen  .satisfied 
j  in  part  by  .systematic  g«^ological  investigations  in  sev- 
eral of  the  state.s,  begiiuiing  its  early  as  1S23.    .\t  a 
still  earlier  period  investigations  were  carri«Hl  on  by 
private  enterprise,  generally  limi(<Hl  t()  minerals  of 
I  well-known  market  value,  such  as  iron,  gold,  silver, 
I  copiier,  and  coal.    The  need  for  information  concern- 
ing the  location,  character,  and  extent  of  the  deposits 
I  of  these  nnnerals  was  fully  appreciated  by  the  orgjui- 
I  izei-s  of  the  Geological  Survey,  and  it  is  evident  from 
.  the  estimate  submitted  to  Congress  for  the  work  of 
the  office  for  the  tiscal  year  ending  .lune  ;io,  IKSl  the 
second  year  of  the  Survey's  existence — that  exhaustive 
preparations  were  made  for  the  «'ollection  of  inf<irma- 
tion  concerning  all  classes  of  minerals  and  the  geolog- 
i«il  structure  of  the  entire  country.' 


'£j«/i»irr<«     itppmpriatiniu  rei/uirfil  for  the  terriet  of  the  fi»cal  ytnr 
tiul'mg  Jnnt.  SO,  IXltJ. 

Gooltmical  curvey  of  irnn  and  coal  renoiim's  of  jmhlic 

doinain   $30,000 

Exleinliriii  oliwrvationfi  on  c«ial  and  irmi  into  old  states. .  20, 000 
!Siirvf  >' of  ai;ri<iiUiinil  i^Milo^- on  piililic  lands  of  MisKii4- 

sippl  liasin   25, 0(X) 

Exteiidini;  olMt-rvatioiis  on  aitrii-iiltnntl  jphiIokv  into  old 

stat.H   10,000 

(ieoliijrinki  Mirvfv  of  g<^ild  and  mlver  in  division  of  Kooky 

nioiintainH   !15, 000 

(teoloifiiul  i<iir\'ev  of  gfild  and  i>ilver  in  divi:<ion  of  limit 

lisLsin  1   :«,0(X> 

( ifolo;;i('id  F>tirvey  of  ^'old  and  i<llvvr  in  diviKion  of  I'acilie.  A-VOUO 
.Snrvcv  of  )teolojrii'«l  stnirturc  anil  i-laxsitit-ation  4»f  piililic 

UikIs'  in  MisHi^fippi  lKi>in   21^,000 

.•^urvcv  of  iri'olniiicjtl  >tnniim*  and  clnshitii-ation  of  puMir 

landH  in  Uocky  nionnliiins   .SO,  000 

Stirv<-v  of  )(tHil<i)ii>':il  Htriirtni'e  and  olacsitication  of  public 

latiilM  in  C'olonidi)  luii-iii   40,(100 

Survey  of  tn'<ilo;;i('Hl  cirncturi'  and  «-lai«i Heat  ion  of  public 

lamis  in  « in-at  basin   HO, 000 

Survey  ol  (;ef>loi;leal  stnieture  ami  elaissitieation  of  public 

,     laniW  in  tJivieion  ofj  Pacific   2.'.,0(X) 

I  840,  (NX) 

■  [KxecntivH  DiM'unientii,  F<irtv-sixlh  (""oninww,  w>cond  (aeseion, 
,  |s:w-.<Mi,  Vol.  1.5,  N4>.  .5.  iwjse  174.] 
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Bank  of  the  United  StaUn  in  mining.— T!\!nb  United 
.States  liolds  (iist  place  in  the  production  of  most  of  the 
minerals  and  it  is  preeminent  in  the  production  of  live 
of  the  givat  miDersUi  that  are  the  huAa  of  numitftie- 
tiire.s-  i.  e..  coal,  iron,  copper,  lcrt<l,  and  gold.  In  the 
production  of  silver  it  is  oatraoked  by  Mexico  (mly. 
The  quantities  of  these  tnineralft,  as  far  aa  they  can  be 
us<-crtaincd,  for  the  principiil  produoifig  OOUntries,  are 
given  in  tlie  following  tuble: 


Tabus  3. — hroduclwn  oj  cucii,  iron  ort,  cayper,  lead,  guM,  nnd  »  'UfeT 


Ogtf  (iiMM 

Hotiore 
(htV  MMu). 

nflllnl  > 
totw  1 . 

tonsil. 

(i<>l(tl(flllC 

.>ua«ei). 

(fta« 

I'nited  states.. 
Attlrn  

aoi,Mo.«'> 

95.I)C7.4U> 

"is.'isi 

377,061 
W,j<)7 

1,Sn7,773 

;i,4i«,oaj 

r«,  :-ix>,  uuu 
tyt,  i<i7 

Austria  

BvlirUim  

•t5,417,SlW 

BolTviii  

\l,'fflM\ 
4.3i;il.774 

:t.f«>.,,7W 

CaimOa  

1!,  m 

l,«[j,3^^ 

Chile  

i.si.'iM 

•2<i, 

SV,  1(11 

Fraijcf  ........ 

OennAuv  

(jreot  BflUlti.. 
Itiilr  

33.'.!s«.  l  l« 
16.".,  SS6,-l#6 
•M,S4«,H7 

*4.71A,UU1 
«17.C7«,7il7 
'I2,J7i,lSB 

MfJilm  

■lU,  TSJi 

11J,4.1S 

•eij.  I76,6« 

Uwuiu  

Siwin  

im,m 

ICI*eii]ar«(  llciiry  K  Murlon  i  ^UIl>tU1)^  <  iuil  in  icri>ii  nl  tlit'  fiilliil 
atMn Qwlagii'sl  biiTv.  y,  •  JlliietuJ  Kf^iunt-r.  <ij  the  I'lili.xl  .«iHtL>."  Imk;.  (.hkih 


t"OttapmibTO  BlatMlcs  «i  Lead,  Ckjpper.  elOn"  eompttal  l>v  the  Mt'tnlltrt- 
<eMWtl»ft  WH  ]lei«nur^whr  r.»?m'll90h«rt.  A.-45.,  PraiikfOTt-<>ii'  thi--Mi«iii.  im 
{■gfel,  CBMMfOrlhtr  I'liioxl  Statos,  whkh  S»  frtmi  ihv  Cnit.-i)  statn>  lituhvU  iil 

TMMUtyAlUMIftl  U«;|H,ru<,  J'JUS,  '  ttodMaouof  liu.-  J'reuioiM  McUJ*,  ' JWK, 

«iiuuaUi!*  tat  m.  tiMM  HiMiQii  or*  In  RuMlA  eellaattd. 
•loeltulc*  Biitala  uMlBtmBOvina. 
•Inenules  Uix«fDbiu](,  In  ■euiuai, 

>  BKIiiiktod  ««  bei»is  equal  u>Di*  Mdotwivf  aUver  oiriiMdand  OBorled;  cglii 
•suurwoiultUid, 
•iiicladCT  Purtugal.  ' 

The  poeitionof  th«  L  nit«d  States  as  the  nation  of 
first  importanoe  in  the  principal  mining  indnstriesisso 
evident  from  an  examination  of  Table  3  that  further 
illustration  is  uunece^ry.  This  position  is  due  to  the 
derelopment  of  the  vast  mineral  deposita  in  the  United 
8ta(<'-.  iimiiy  of  tiinn  in  nrtir  idly  iiidiinited:  to  im- 
proved mining  methods  and  uuicliinory;  to  the  devel- 
opment and  iiuprovement  of  transportation  faeilideH; 
and  to  the  stimtdiiH  given  thr  mining  and  ijuarrving 
industry  by  the  increase  of  muxiufucturiog  and  building 
In  the  country  durinif  the  past  twenty-five  yean:.  If  a 
country  bo  i-egaixled  as  having  imtund  resinnces  of  a 
given  extent  and  01101110161,  it  follows  thai  an  increase 
in  the  annual  production  of  minerals  in  theoonntry  mnst 
result  from  one  nr  hnffi  of  two  causes — increase  in  the 
number  of  pn«iucii\e  laborers,  and  improvement  of 
their  productive  |)ower.  Both  of  these  causes  have 
been  operative  in  the  Tnited  States  in  a  very  Mul-  !• 
grce  as  a  result  of  the  favoring  industrial  conditions 
that  have  obtained  during'  the  gi'eater  part  of  the  last 
qiuirler  <if  a  ci'iilnrv. 

The  u-nc  of  the  htejiiii  .shovel  in  open-ctit  miuiug,  the 
application  of  electricity  and  chemical  methods  and  proc- 


I  esaes  to  all  branches  of  miningr,  and  of  automatic  ma- 

cliinerv  to  the  drilling  and  cutting  of  the  roi-k  and  ore 
1  have  been  the  principal  improvements  in  the  productive 
I  power  of.  labor.   The  rates  of  wages  which,  as  a  rule, 
have  prevailed  in  the  ntining  industries  have  kept  the 
supply  of  labor  adequate  to  the  demand,  and,  with  a  few 
notable  exceptions,  due  to  labor  distarbances,  strikes, 
or  lockouts,  thi  1 1   has  been  a  constant  increstse  in  both 
I  the  productive  power  and  the  quantity  of  labor. 
I     Except  in  the  case  of  the  leading-  minerals  enumerated 
in  Table  ;•{.  there  has  l>een  im  •-y^frinutir  1 , .lli-rtiiin  of 
statistics  in  all  producing  cuiuilrie.s  that  would  permit 
an  authentic  showing  of  the  rank  of  each  in  tiie  produe- 
tion  rif  nil  clas.ses  of  miii'-rrd--.     In  I'm-  ati-f-m  r  <if  -uch 
I  iufuriuutiuu,  the  estimates  of  .Mr.  Michael  Ci.  Mulball 
I  are  given  as  foUows: 

In  IJoillt  of  vuliHi  lit)  t-omi-'v  ajijiri  tin   I  n,I<s|  ^HHti'f,  l>ilt 

in  wcijKht  iif  niinentl  (irvat  Uritaiu  ih  ah«iiii.  It  iuhj"  Ifcsaiil,  im-  rv- 
(ianls  weijtlit,  ttiatVireat  I^ritain  r»ise«  i>ne-Uiird,  the  I'uitt-il  States 
oiio-third,  and  all  oUier  nations  collectiveiy  ooe-ttuid  of  the  min- 
erals of  tbe  wHd.  lfa«  wotgfit  ud  vnloa  of  oiiiMtalii  and  tbe 
nuiiil  -Rr  of  minora  in  1804  wcie  [nine  radncod  to  doll  una  at  tiM 
tlu'  |>i>uiid,  Uttlball  having  Jixed  (bat  mte  in  Nducing  Hue  dollan 
to  pound*}: 


coomaY. 

MiUion 

lorn. 

a«u«M. 

1,449 

Mlnen. 

tMllUI 

Ton* 

740 

463 

340 

JW 

■m 

1V> 
•B 

m 

K4 
4M 

1« 

3S1 

Ml),  0 
,'fl),  IJU) 

4«(I,(M> 

iin,(n> 

4.|l> 
77K 
4UI> 

•  «W 
MO 

1  4I» 

•aa 
w 
in 

>  Till' tiiimW  rcir  tnlii<!n<  u  ncit  known.  •  •  •  Hm  ntcs Hi  liSO urcre 

well  httrhiT,  vlx.  -141}  ({>ri<  prr  iniiiiT. 


Tin-  iniinHV  ^•alue  of  proiluct  per  minor  is  hi^hiT  in  iiri!al  iiiit- 
ftiti  than  unmnt;  otlii-r  Kuro|)oaii  nations",  liut  is  j?r«itly  purpn.'ssed 
by  tb«  ratio  in  tiie  Uniteii  cibOes,  {i«rbii|ie  bocauew  in  tbe  Imtsr 
coontrjr  the  difficulties  of  eztnctioo  an*  lets.' 

Mr.  Mulball  .stat4^.s  further  that  coal  is  the  great  lever 
4>f  industrial  progress  and  constitutes  70  per  cent  of  the 
total  mineral  production  of  all  nations;  also  that  the 
produ<'tion  has  grown  tbirtyfold  since  the  show- 

ing for  tbe  two  years  for  the  leading  nations  being  as 
follows: 


4xnwTJty. 

un. 

MM 

IT. '.'1>I>.  Il<>) 
1   U*l  Ml) 

.vajwiw.) 

IM),,  ;iix>, 
'jy.ui<).i)i)i> 

lin'-iil  llntiiiii.  loliK...  

ClliUsI  Stlltl-%,  u^n*  .•.,.....«*,,....■■..■...■■..... 

The  prfxhiction  of  «'oal  in  tlw  United  States  in  I'.toa 
was  3Ul,59u,43U  short  tons,  exceeding  tliat  of  Urcat 
Britain  by  47,243,998  tons.   In  the  production  of  iron 

•ludiMtiies  and  Wealtb  of  Natkna,  by  Miduwl  O.  Mulball, 
edition  of  IMd,  ugw  M  mid  36. 
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OTO  Mr.  Mulluill  givt'S  the  I'nited  .States  tiist  rank  in 
18)14.  with  a  production  of  17,000,000  toito),  us  («i»p«rod 

]*_'. l^iHijioo  tons  for  (fivjit  Britain  ami  (icrn)iiiiy. 
rt'-pei  lively,  which  !«iiai'eil  the  seeunil  plauc'  Ue given 
th«  Unfted  Stat«3  tbetbird  pliK-«  in  1894^  in  the  prodnc- 
tion  (»('  jrt>l(l,  iinti  rill'  si'coiui  |iliiro  in  \hf  pnKiui'tioii  of 
silver,  assigning  the  tirst  place  to  .SpaniMli  Aitieri<-u, 
vitb  n  pi-ctductlon  'vnioed  at  ^^,900,000,  tm  compared 
wild  iT..lOiMMMi  fortlh'  I'nitiMl  States.'  Tlio  |iro<lnc- 
tion  of  pi^  iron  in  the  L'nited  Slates  in  1901  was 
15,878,854  groea  torn,  nv  Goroparcd  vitii  T.928,647  f^vo^n 
tons  in  fireat  Hi'itain  arul  7.7o*s<'i»l.'^  j^ross  tons  ii  (o  i- 
Tiianv.  tho  ])r(MliU'tiini  of  tiic  I'liilcd  States  tliu-.  i  xici  ii 


in^  the  combined  production  uf  the  two  countriei!i 
by  318.044  gross  ton«.  Th«  statUtin^  of  1903  for 
(inat  Hritaiii  and  (ieriiian.v  are  not  availalil<'. 
and  tUei°efore  no  eoinjiHi'ativv  tij{urc»  fur  that  year 
can  ho  given.  The  production  of  silror  in  the  United 
Slates  in  l'.M»2  was  valmd  at  s^Tl.VrtT.^ino  (coinin",'- 
value),  oa  coiuimred  witii  ^Ui.s,;i4^j.oOi )  for  .Spanit^b 
Anieriea. 

f/ii-yniJi,  x'liirt  /S'SO.  Tlio  followini.'  taldi'  shows  flic 
relative  increase  in  popidalion  and  in  value  uf  niaiiu- 
faciurea,  agfrieultunJ  products,  and  mineral  producte 
-in?*'  isso.  as  shown  ia  the  Tenths  Elci'enth,  and 

1  ueiftli  eot)sus«'>: 


Tablb  4.— l,\Clii:.\f;t;  l.N  lVt'L:L,iVriU,\  A,NI»  in  value  of  AUlilCLLTL  UAL  fKuDrCT>s,  .\LVXli- ACTUKIis,  AND 

HiyERAL  PRODUCTS:  1880  TO  1900.  • 


PofiulatKNi. 

1 

-1-  

Ulnenl  piod- 

■  ■ 

lUt,  >Ai,T7*l 
•A-.l,9:i:,tlV. 

n.i.'.iUi 
uon. 

niri'. 

Miimuai- 
tnrrii. 

1 

Ml,  166,  Ma 

4,.i,  iii;,4:M     IKHT'J  4:17 
2, 21:!,  MU.  »L>7  1  »,  m,  l»i 

20.9 
•A  6 

«I,T 

n.i 

71.4 

1  rxt']ii-i\ t'  I -f  Mil vtMii 

While  the  coiupaxison  of  the  population  and  of  maim- 
factures  and  agricnltnrp  in  Table  4  !»  limited  to  twenty 

voais  and  of  n)iini><r  industries  to  t  wenty  tliree  years, 
it  uovcr9  a  period  that  ha^  been  quite  remarkable  for 
the  derelopment  of  the  mininjr  indnstries.    The  Talue 

of  the  mineral  jirodncts  increased  for  th(>  whole  period 
per  cent,  tus  couipured  with  an  iDcre4UW  of  ul.H 
percent  for  population.  143.4  per  eent f  or  nmnuf  actnres, 

and  1  IHM  I  nit  for  aj^ricult ini  .  In  l*<sii  for  every 
dolkr  of  uiiucral  produi'ts  there  wen;  ^-^l  of  luanufac- 
tures  and  $9  of  agricultural  prodnctct.  In  1900  the 
rali'i-  wcvi^  ^1«>  and  ?r>  f'-r  tiwfufactures  and  aj^rienl- 
ture,  respectively,  to  ?;|  for  mineral  prmluets.  In  l.SteU 
the  per  capita  vahK'.s  of  the  products  of  iuanufa>  tures, 
agriculture,  and  luinini;  were  $lo7,  $44.  an<l  isi.  respec- 
tively'. By  19f>f)  these  values  had  increased  to  J?17i, 
fi62.  ami  !*1H,  respectively. 

In  the  absence  of  annual  centiu-s  data,  yearly  totals, 
as  tfiiupiled  by  the  United  States  Geologrl<'al  Hun'ey, 
ai'e  presented  in  Table  .^.  to  -\ii>\y  Mn-  iLiirum!  !.'i'i«fh 
of  the  various  industric-^,  'rin-sf  lolals  inelude  uiiue 
of  pnxluet  for  salt.  |>i^  Iron,  bromine,  relined  <n>\d 
and  silver,  zine  while,  and  other  manufactured  prod- 
ucts not  taken  at  th<-  census  of  iitoi'.  m  well  m  mineral 
waters  which  i\ro  not  the  product  of  reijular  miniDg 
operations  as  delined  by  the  Bureau  of  the  Census. 

'  [n<1u.'<-irK's  ■Mu\  Wiialtii  of  Kationa,  by  .Micliael  U.  Mulhall, 
ciliiiiiti  (if  is'Wi,  |iii):eS6% 
'ibid.,  pagDSb.  ' 


T.il>i.e  6. — MiHCrai  iii-oduclii:  SHiti  li>  llXh;. 
(Uoliiid  Stutw  UfohiRlail  6«rv<y,  "Mfncnii  Keiaaiiraii  of  the  Unllci)  BU1««."] 


Total. 

Viiliii-  <vf 
liimlJU'tnlli'- 
iiiiln'nil 
prn-liit  r-<. 

\'aJui:  "if 
loriallt'- 

hilli^rdl 
iiu,i~'elflcdi 

1*02  

IflOl  

1900  

ISM  

un  

vm  

iHll-l   

1  •^.u       .  . 

W.-'lil'.'^f:'.  Hi 

l,«St.,.S«l,  iM 
liT",  U'jS 
1'7J.  Jl»,«lll« 
llll^.-^!"^.T8(« 
li.ll.mT.OTI 
<l2S.8U.2l>.'i 
IKIk,l»2.l7D 
fiZ7,<m,279 
574,464.724 
ti48,805.0Sl 

j>;iT.;w>,!>ai 
iV>?,;<.is.ri'.»i 

WA,  13?.,  O! 

aa,  *i,s,  sal) 
«aa,«M,  no 

aa*,  172,289 
907,714  Ifi 
323,3S7,8II» 

fi».r7t».SM7 
:>.t;t,7ts,&is 

WT,«i,|.Vj 
»1, 179,501 

ti.aoo.an 
i.oovom 
i.mtm 

l.miKIMW 

i>oao.DHi 

I.IM0.CO.1 

i.ono.wn 
t.im,no 

With  the  exception  of  the  two  years  from  the  dose 

of  ls!<2  to  the  close  of  ism,  there  has  been  a  yearly 
inci^eaiie  in  tlie  value  of  product.  The  average  annual 
increasednringthepaiitei^htypanihw^  been  $91,695,017. 
It  will  l)e  noted  that  the  production  f  i  exceeds  by 
)N<>3,6l2,^i>H  the  «7*aO,82i>,41T  reported  by  the  euiMus 
as  the  value  of  the  products  of  mines,  quarries  and  pe- 
trolrniii  riatunil-fras  ufll^.  'I'lii-  i'mt-.-  is  cviiliiinci! 
almobt  entirely  by^  the  ditforeuee  InHween  the  value  of 
the  crude  ore  and  the  value  of  the  metala  vmelted  and 
reliued  from  them,  such  as  iron,  jrold  and  silver,  copper, 
and  lead  and  zinc.  Thtis,  the  ore  claimed  ao  copper  ore 
by  the  census  method  wiut  valued  at  $51,178,086,  while 
the  value  of  the  reliiieil  i  i  >|  i| i"r  contoits  of  all  ores  iis 
reported  by  the  Siu  ve^"  was  ^7ti,i<ji>,l>i>-l.    Again,  the 
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v'ulue  of  the  gold  aiul  silv<>r  as  ii<|H)rie<l  by  the  Rnrmn 
of  the  CensuN  wus  s«sj,4^'2,«io:i  at  the  niiiie,  IIiom'  fifjurcs 
being  exchii<ive  uf  Ahuka;  liul  the  mning  vuliie  uf  Ihe 
{.'did  and  uilvpr  rpportod  Vty  the  Survey  aiuountod  to 
$l.'»1.7r)7,.">7'>.  and.  in  aiidition.  ulutiniim  U>  llic  vahie  of 
??l,81-i  was  (tlitaincd.  Th<'  liiuraii  of  the  iJenMlM  rc- 
pcit  tcd  iron  oro  vuhiod  at  i;<;'..4<>ri.SiJl ;  the  Survey plaeed 
in  itM  totals  for  niiiuM-al  products  the  valiio  of  ihc  j>i«r 
iron  made  in  $372,77l>,UOU.  The  lead  lutd  xinv 
OTe«  were  valued  by  the  Bureau  of  the  Cen!<in!«  at 
?i4.»)OD.177;  thp  value  of  tlie  roKru'd  (lu-lal  \v:i>  r*  portt'd 
by  the  Survey  at  ii^6J6d,dS^t>.  These  ditierciK-eH  Hi'<e 
exphuned  in  detail  in  the  report  for  the  !<everal  niinenilH. 


I  L«idin<j  w//w/w/«. — While  i»  jricat  variety  of  min- 
emlsi  are  iiicludi'd  in  tin-  >^7'.tt;.si'<;.417  i  iiin  tL'd  as  the 
value  of  the  uiiiiiiig  pruduel:!  at  the  TwelfLb  Census, 
tlie  pi-udiiction  of  a  few  of  the  leading:  oneis,  <iueb  m 
coal.  iron.  it)p|K>r.  lead  and  zinc,  iK'trolcum  and  iialuml 
and  the  prociouK  iitvbds.  <  (MisiituteN  a  Urge  per- 

I  ecntago  of  the  total,  iimi  the  j(i  <  at  trmwtb  in  the  luin- 
injf  of  tlifsc  has  Ih-i-ii  tin'  |)riii<'ipal  <-ausv  of  the  iru-toasf 
iu  the  number  of  jieople  employed  ami  in  the  value  of 
prodiiets.  The  comparative  imporfnnec  of  the  prinei- 
j)al  luiiiiM-ajs,  n.»  (h'lriiniucd  l>y  tin-  pcn-cnta^^'  that  the 
IoIaIh  for  each  form  ui  the  UK^it^ten  for  the  I'nited 
tStateii,  \*  tihown  in  the  following  table: 


Taulk  U.-sl  MMAKY  FUU  LtAUlNCi  .Mi.NKU.\l>,  A.NU  I'EKCK.NTAUK  KAl  II  l  oK.Mi;l>  (»t  TCJTAL;  l\h>± 
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>  IndndMllmMlaiiM  aM  4olon>(ivs  nmrWr,  MndmonM  •ml  <imntlt«*,  aUlcMmcnriiUIUne  Mcki,  liMs,  md  ailtca  Mod. 


The  mining  of  the  seven  ^op»  of  lending  minerals 
shfiwn  .sepanitely  '.nv*'  einploynient  to  IK')  per  i-ciit  of  the 
vvajrt'-oaniers,  and  their  productioti  formed  U4.<>  p<"r  fi-iit 
of  the  total  production. 

Less  (hail  one-tenth  of  the  mine  oponitois  of  (hi« 
country  were  ciigjiged  in  the  pro<lu<'tion  of  ores,  and 
their  rainee  gave  employment  to  less  than  one-fourth  of 
the  wage-earners,  the  value  of  their  product  licing  less 
than  one-lbiid  of  the  total  value  of  j>icMlucts. 

To  assist  in  a  further  analyr^is  of  tlx-  totals,  and  to 
show  the  concentration  in  certain  lines  of  production, 
the  statistics  have  been  grouped  accordiiiir  to  tlie  char- 
acter of  llie  minerals  and  of  the  metals  ohtaincd  from 
the  ore  or  the  uses  made  of  tliem.  The  (;hi.<i.siri«.-a- 
tion  of  tills  eharaeter.  made  in  the  annual  i-eportB  of 
the  (ieoloyical  Survey  on  the  mineral  rcsouixcs  of  the 
L'liiteil  States,  has,  for  the  purpo>ieof  uniforiuity,  been 
adopted  by  tiie  liureau  of  the  Census. 


X  comparatively  small  proportion  of  the  mineral 

products  of  tho  <'nuiiti'y  can  l»c  chisscd  iis  nictiillifi  i  <>ii». 
mncli  the  laij^er  proportioiu'oiisi>tin;^  of  coal,  pi-t  lolcmii. 
natural  ^'as.  (itone,  borax,  gy|>suiii.  ]>hosphatc  lock,  and 
other  sulistances  not  of  a  nietallic  nature.  In  the  fol 
low  iiig  tahle  the  sUitlstics  are  s»>jfrcgated  .so  a-s  lu  show 
tho  totals  for  metallic  and  iionmetallic  iiuh«tanc(!)i: 

Table  T. — fiummarf/ar  mtUdlh  nndwrniiutotliepmhiictti  JdOi, 
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Tabu  8.-8UMUAfty  FOB  MINERALS  GROUPED  ACCORDING  TO  OHABACTBR  OF  ORES  AND  D8EB:  IMS. 
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A."  cl.st^whoiv  explain4^d.  soinp  of  tln'  viil»st!inces  iii- 
cliidtHl  ill  th(^  jyoiicral  fjroiip.s  l>y  the  (ifolojfical  Survey 
art>  not  covtTfd  liy  tlit'  c-eii-sus  uf  ininos  and  (|mirries, 
Furtlicr,  tho  ussifrniiiont  of  tin  (]ifT<  rent  niiiicnil-  to 
11)0  respfi'tivr  groiip.-i  .••hoiild  not  uhsiiys  lio  accoptnd  a.>i 
an  oxat't  srgivjjfatioii.  For  in-stntii-o.  pptroloum  \^ 
H.>isi{jnfd  to  till'  ^I'oii]!  of  finds,  liiit  a  ronsid<'ral>l<>  iii'o- 
portion  of  the  rctiiied  jUHKhu-t  is  used  for  other  pur- 
poses, III  like  manner,  the  i.'ron|»  of  **StJli<>taml 
tuaterialii"  includetf  all  stoDe,  although  some  sabdstone 


is  erushed  and  used  in  the  pulveri;^pd  fnini  in  tiie  man- 
ufacture of  jrlass,  and  a  considemble  aiiioiiiit  of  liute- 
i«toiie  is  Ufod  for  iron  llu  \.  Ini  t  he  manufacture  of  lime, 
and  for  roadniakinj,'.  There  is,  in  fact,  liut  slij^ht  con- 
nection between  the  totjils  for  any  of  the  jyroups  other 
than  their  general  relation  to  the  industrial  projji  ess  of 
ihe  country.  It  is  interestinji'.  however,  to  MfAi-  the 
proportion  which  each  of  these  {groups  contribute.-*  to 
the  geoeral  totals  for  all  mines  and  qnarriee.  Tbeee 
proportioiu  are  eibown  in  Table  9. 
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DIAGRAM  il.— PRODUCTION  OF  PRINCIPAL  MINERALS.  BY  STATES  AND  TERRITORIES  .yva. 
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DIAGRAM  h/— PRODUCTION  OP  PRINCIPAL.  MINERALS,  BY  STATCS  AND  TERRITORIES:  Continuvd. 
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MINES  AND  QUARKIES. 


Tablb  O.— percentage  EACH  UKOUP  OF  MINERALS  FORMS  OF  TOTAL:  IMS. 
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FtieU  nrt'  l>y  fur  the  most  iiii]K)rtniit  };ruup  of 
mineniU.  Tlioir  piodiution  ^tivo  oinployiiieiiC  to64. 1 
per  cent  of  tlie  wu>fe-cariioi>.  aeirl  the  value  of  the 
products  belonj,'in}if  to  tho  proup  foimed' 56.9  per  cent 
of  the  totjil  value  rejwrtiHl  for  all  iiiincrals.  The  pro- 
duction of  roal  alone  gave  employment  to  more  than 
100.00<»  wajjre-earners  in  excero  of  the  number  employed 
in  the  produetioii  uf  other  minenils  conihiiierl;  the 
wages  (Mid  by  uperutuii*  of  coal  mines  exceeded  thu»e 
paid  by  all  other  operators  hy  970.4SS.A42;  and  the 
value  of  the  annual  i i. ,n  i.f  roal  was  within 

of  the  value  of  all  other  miuerab. 

The  roetniliferoun  minenbi  rank  next  in  iniportan<v. 
The  value  of  llir  cnuli-  Mii-t;iIIic  ]ii(i4lurf>  .■•■livtituirv!  I'T 
per  cent  of  the  total  value  of  protlucLs,  aud  their  pro- 
duction gave  employment  to  19  per  cent  of  the  wage- 
earners.  This  jjroup  is  eompo^i<  !  <.f  t!ic  vrtrious  ores 
and  nietal.-i  enuuienited  uuder  the  terui  "  luetallic'^  in 
Table  0.  Of  tbetie,  iron  ore  i»  tite  most  important  from 
the  stan<l{>oint  of  >va}.'e-earner-<. ruul  nnt!  >iil\  f  r  tht 
niostt  iiupurtaiit  iueu«>ured  by  value  of  producls.  ()t 
the  110,404  wage-earnem  reported  for  the  proup. 
Ss,.'*5(.  f>r  per  rent,  were  employed  in  the  produc- 
tion of  iron  ore,  and  titey  rec-eived  !S2I.531.7!»2,  or  :;5.<i 
per  cent  of  the  total  wa^-M  for  the  •rroup.  The  value 
of  the  iron  ore  produced  was  reported  at  ^l5,46.'>..3i>l. 
or  80.4  per  cent  of  the  total  for  the  jfi-oup.   The  (fold 

and  .sih  If  wa'-  valueil  at  the  iiiinr  ;it  ^si'.  ls_'.05:i,  whieh 
is  Sii.S  per  cunt  uf  the  total  for  the  group,  exceeding 
the  Tulne  of  the  iron  ore  by  $17,016,^1.  Bnt  on  the 
other  hand  the  nuinln't- of  wajje-earner^  m^'a^'crl  in 
the  pruducltuH  of  iron  ore  e.xeeeded  tlie  nuiiii>i  r  lor 
precioua  metala  by  '2.7w>.  The  \va<re.-,  liowevei-,  for 
precious  metals  exceeded  those  paid  for  iron  ore  by 

Struetural  inutorials  ranke<l  third  in  importaui  e.  This 
group  includes  marble,  granite,  and  other  stones  and 
embraces  a  f  reat  variety  of  products.  The  production 
of  struiiund  materials  jjavr  employment  to  14. M  i>er 
cent  of  ail  wage-eanierw  engaged  in  thti  mining  indu»- 
tries,  and  tho  waget*  of  these  employees  formed  IS 


per  cent  of  the  total  \vu(<:«>s.    The  value  of  struetund 

materials  ipiarried  amounted  to  !•>.  1  per  cent  of  the  total 
value  of  the  products  of  all  mining  operations. 

While  the  other  jfroups  enumernted  in  Table  9 — ab- 
nisive  materials,  chemical  materials,  pi^rmenls,  and 
miiM^ellaneou^j  Mibstances — are  important  from  thej^ttand- 
point  of  the  variety  of  their  products  and  the  uses  made 
(■f  t'l.  nu  the  wafre-ejirners  enyiij^ed  in  their  production 
and  the  value  of  their  productn  form  a  very  small 
proportion  of  the  totals  for  all  minerali^. 


,7,,-, 


Tlie  colli  rthut  i<iu  of  eaeli 


mincnd  and  group  of  uunerali*  to  th«  aggregate  for  the 
United  Btate^  haAnnor  been  considered,  it  may  be  of 

iiitri  i  -t  cxaiiiiKr  till-  <  (in(  l  iliutien  of  each  state  to 
this  aggregate,  irivspective  of  the  character  of  the 
minerals  prodnoed.  Mineral  production  i«  neoessarily 
coneentrated  in  the  states  C' >ntiiinin<r  the  most  ext>'n-h  r> 
and  moitt  favorably  situated  de|)osits.  The  deposit:> 
located  oonvenlenily  for  utilixation  of  the  prodnets 

liiiM'  In-en  develo[»ed  to  thi^  ilfrrinii  nt  nf  ttin-i'  in  less 
favored  .seetions.  Tbt^se  conditions  lam-  >.t  imulalrd  th<' 
development  of  the  mineral  deposits  in  eertain  states, 
and  it  freciuently  occurs  tlint  practicidly  the  mtire 
product  of  a  state  is  repi-esente<i  hy  a  single  mineral. 
The  total))  for  the  different  etates  are  presented  in 
Tallies  10  and  II,  and  the  pro|>ortions  are  grnphieally 
shown  in  the  accom|)anyiiig  diagraiu.  Table  IM  shows 
the  genend  totals  for  all  minerals  iu  each  state  ami 
territory,  while  Table  11  presents  the  value  of  the  tnin- 
enil  produc(-H  in  each  state  and  territory  iti  comiMiri.son 
with  the  populatimi  and  the  gro^  value  of  the  products 
of  agriculture  and  luanufacturea  as  reported  at  the 
Twelfth  Census,  and  also  the  rank  of  the  <tat«  and  the 
j>er  c-apita  value  for  each  class  of  pi-odiicts.  In  addi- 
tion to  the  groes  value  of  praducttj  thi«  table  ^hows  the 
net  value  of  the  manufactured  products;  i.  e.,  the  gross 
value  less  the  rost  of  materials  purchased  in  a  partially 
manufactured  form.' 

*  For  method  of  computing  n«t  prcKlwt>  aw  Twelfth  CewaWi 
Report  on  Maaalictnieo,  Fart  I,  pace  czzxiz. 
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DIAGRAM  III— VALUE  OF  ALL  MINERAL  PRODUCTS.  AND  VALUE  OF  EACH  GROUP  t^t- 
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DIAGRAM  IV.— PRODUCTION  OF  PRINCIPAL  MINERALS:  1^2. 
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DIAGRAM  v.-  -VALUE  PER  SQUARE  MILE  OF 
MINERALS  PRODUCED.  BY  STATES  AND 
TERRITORIES:  1902. 
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Tablk  lO^DMMABT  BY  STATES  AND  TERRITORIES:  1602. 
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*  Uft  *1>»n  no  ovnM. 


While  tho  miiu'i  Hl  pi  ixlut  ts  of  a  state  nr"-  rlopcndont 
primarily  on  llir  cxttMtl  and  (•lianictcr  of  tlic  ilcposiis, 
tlicir  dfvolopiiu'tit  is  <'<)nti<dlrd  by  ii  iiuiubbr  of  fiU'tiJf*, 
.•^ucli  us  tln^  i)r<)xiniity  of  tin*  <)r(>  to  the  Hurfmre,  near- 
iic>-(  to  iiiuikets,  tln!  f  xtt  iit  tiiul  i  lninu  ter  of  taUli«port:i- 
tiou  fiw  ilitios,  the  supply  of  )iil>or  and  power,  ftnd  ibo 
.i[iplication  of  new  and  improved  machinery  and  meth- 
ods. The  applicAtioD  of  the  steam  shovel  and  other 
labor-aaviug  devices  in  open  cut  iron  mining,  aud  of 
the  cynnido  prooem  to  the  reduction  of  the  precious 
metal  hcariiijf  ore*!,  arc  notiiMf  oxiiiiiplcs  of  the  ini 
proveiuents  in  niiu-hinci  j  and  mctliods.  Maimfiu'tuitw 
ttiTi  larfTt'ly  doppndont  upon  mineral  protim-ts  for  fuel 
and  niw  inaloi  iiil  mid  their  development  nnwt  neeefs- 
iflirily  be  preceded  by  a  correnpondin^r  increuHe  in 
mineral  products:.  A  similar,  though  not  so  intimate. 
inlerde)ieiuleiice  t'xi>ts  (H'twceii  the  i)rodiii-ts  of  ii^Ti- 
culture  and  mauufuetures.  The  three  indiutiies  aie 
dosely  i«lated.  and,  in  the  absence  of  far-ivachin^; 

tniiisjiortalioii  fiii-ililii-s,  llu-ec  ini<;lil  In-  ;i  ccrliiiti  h:ir- 
mony  between  the  products  of  each  in  the  didcrent 
states,  but  the  extensive,  rapid,  and  easy  means  of 
tmMN])orl!ilioti  nou  iixiiihddc  imike  it  p(f<-il»li'  to  iilili/e 
the  minoraU  and  agricultural  piwluct."^  of  om  .-.latc  in 
the  manufactures  of  another,  either  adiuinin^'  or  di*- 
taut:  tlien>  is.  lln-rt-foic.  vi'ix  little,  if  iui\  ,  ie/n  i'inctil 
in  the  relative  mnk  of  the  dtllercnt  ybites  in  the  three 
industries. 

.\ci-eptirij,'  :»s  cotDpiinildc  tlii-  sijilistifs  of  (M)pid:ition. 
agricultuix;,  and  niunufueture.^  for  the  Twelfth  (Jeiisus, 
which  covered  the  fiwal  year  ending  May  31,  IKOCt, 


and  the  t«tati8tics  for  mineral  industries.  wWrh  eoTCrcd 
the  calendar  year  I'.mi^j.  it  iippi'urs  that,  as  it  rule,  the 
value  of  the  mineral  pro<luets  of  tin-  st  vcial  states  is 
far  below  the  value  of  the  produets  of  ajrricidtui  e  and 
of  iuumifa<  tur>  s.  respectively.  But  i"  the  states  of 
Idaho,  Nevada,  and  Wyoming  and  in  Indian  Territory 
the  value  of  minerals  e.xeeeded  the  value  of  the  prod- 
Ufts  of  nianiifai'tures:  and  tiiev  were  in  exeess  of  the 
prodnctii  of  agriculture  in  iliestaleiiof  (joiurado,Penn- 
Hylvnnia,  and  Wet^t  A'ii  vdtiiu  and  in  Ari«>tuiaud  Itidiaa 
Territory.  Mineral  pnKiufts  \v«  rc  i'e|)oi>ted  for  all  of 
the  ^tute^j  and  territories  with  the  exception  of  the 
Distriet  of  Columbia  and  Mississippi.   In  many  of  the 

htnlfs.  iiowewr.  the  \  idue  of  tlie  ininends  i(-ported  was 
iiusijifiiiticaiil  tm  i-oDipared  with  the  value  of  the  x>roduetH 
of  nfrrieulturo  and  manufiictureis.  In  sevenil  states — 
iKdaware.  Louisiana.  NeUniska.  North  ('arolina.  North 
l>akot4i.  and  Rhode  l»)huid~  and  in  tiie  territory  of  (Jkla- 
honia  tboy  were  less  than  $1,000,000,  while  the  value  of 
till-  pi'i>ducls  (if  a<^ni<  ulture  and  intmulai  turt's.  resjM'c- 
tively,  in  every  state  and  territory  exeveded  iei,tMJ<.»,0(JO, 
with  the  exception  of  the  agrienltuml  products  reported 
foi-  the  Distriet  of  (-'ohuiiliia.  Wliilc  then' is  not  the 
siune  intimate  relationship  lietween  (population  and  tuin- 
in^r  that  exiots  between  pO|>ulation  and  airriculttire  and 
h('t\M'i-n  population  and  niannfaetnrrs,  thi-  ])er 
value  of  the  mineral  produett>  hai>  t>een  included  in  T;il)le 
11  for  the  purpose  of  making  a  comparative  showing. 

i'ennsylvania.  whicli  niiikt'd  second  in  population 
and  luanufacLure^,  and  eijj[hth  iit  aj^riculture,  wa^  liie 
leading  mining  state  in  1902,  both  in  the  number  of 
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wA(;e-«arner»  etnplojed  and  in  ibe  Tslne  of  prodiictf*. 

Its  liij^li  mnk  was  due  (o  tin-  production  of  untlinu  iU" 
aiid  bitumidotis  coal,  the  wage-earners  reported  for  the 
coal  minvs  forminp  fH.7  per  cent  of  the  1W>,986  it- 
jKirtcil  for  all  iiiitu's  in  llio  stale,  and  llu-  pr<Klui  ts  of 
such  uiitR*!i  I'ortuing  7(i.i>  per  cent  of  the  total  product 
of  $236,871,417.  The  position  of  Pennevlrania  as  the 
K'iiditifr  iiiiiiinjf  statf  was  most  pronoiinct'd.  Out  of  a 
total  of  581,728  wagii-earnvrii  vii^god  in  miaiog  in 
the  United  States,  Pennsjlvania  reported  190,986.  or 
{i'J.S  \wr  cftit.  who  retoivod  as  wajjcs  $114. 1'j-J.4:i7, 
or  iH>.6  per  cent  of  the  |9ti^,i>«>i«,t*60  reported  as  tlic 
total.  The  Taluo  of  the  stote^K  production  was  iMjiiall  v 
hijj-h.  iK'injj  $iHti.h71,417,  or  ii\K~  \wr  cent  of  the 
$4iH5,»2ti,417  reported  lor  the  United  States.  Prac- 
ticallj  one-third  of  the  whole  minini;  induatiy  of  tlie 
I'nitiHl  Stilt"--,  a-  iin  I1-.U;'  !  K\  till  persons  employed 
and  tlie  valtio  of  pi-odiitth,  whs  contiiicd  to  this  Htate. 
While  it  h  trne  that  the  exploitation  of  its  enormous 

coal  dej^osits  lias  fx  i n  r.'--]iiiii-i!slo  for  !'otiri«-\'K':itiia"s 
position  an  the  leading  mining  .stuti;  and  that  this  in- 
dustry has  assumed  oversbadowing  proportions,  it  is 
also  true  that  the  sljite  hn<  prtMluced  a  larije  variety  of 
miueruhi.  Of  the  a-I  cUlsko^  uf  utiueraLs  reported  'jIH 
were  found  in  Pennaylvania,  the  «tate  being  exceeded 
in  this  res|^-ct  only  liy  Oalifomia,  vith  96  olassea,  and 
hy  Virginia,  with  2^. 

New  York,  which  sIlhmI  lirst  in  populati(»n  and  in 
innniifirtin-e^  im.l  finiitli  in  ay:rieid(ure,  was  tliirteetitli 
in  niinenil  pni<luct.s.  I  he  t-UUe's  niinoral  industry,  em- 
ployed  1.0  ))er  cent  of  the  earners,  paid  them  1.4 
per  cent  of  the  Wajfes.  and  produced  1.7  percent  of  the 
total  value  of  pro<lucts.  The .")  leading  mining  industries 
of  New  York  were  cement,  limestones  anddoloinites,  pe- 
troleum, sandstonesand  quartziten,  and  iron  ore,  ranking 
in  the  order  named.  For  each  of  these  cliusws  a  pro 
duction  of  over  ^l.(M)0.(MMi  was  reiwrted,  and  the  :i 
together  showed  a  production  of  $10,462,668,  or  78.4 
per  oent  of  the  total  for  the  state. 

Ohio,  which  ranke<l  fourth  in  population,  thiitl  in 
agriculUure,  and  fifth  in  manufactures,  held  the  aecond 
position  in  Talne  of  mining  products.  The  total  value 
reported  for  the  state  wa.s  $57.1S0,y22.  Of  this 
amount  the  product  of  coal  mines  formed  l|$^,t'53,78lt, 
or  47.1  per  cent  The  state  also  held  third  place  tn 
the  munher  of  wuge-earners,  the  coal  n)ining  giving 
euipluyment  to  l^d,U63,  or  6t^.8  per  oent  of  the  S7, 173 
reported  for  the  state.  Next  to  coal,  petroleum  h 
Ohio's  chief  mining  industiy.  tin'  two  coniMm  d  ,'(>n- 
tributing  over  four-tif th»  uf  the  stutt^V  mineral  wealth. 

Michigan,  ninth  in  population,  tenth  in  naanufaetures. 
an<l  thirtei  iitli  in  :iL;rii  iiltnri\  i-iiiked  third  in  minerul 
products.  \\  ith  4U.S  per  cent  of  the  total  value  of  the 
iron  ore  output  of  the  United  States  credited  to  it, 

A{i('tiiir;ui  was  the  leading  produci^r  <if  (hi-  mineral, 
which  wu-s  the  chief  product  of  itf  mines.  This  induii- 
try  claimed  14,450  wage-earners,  or  45.S  per  cent  of 


I  the  81.951  employed  in  all  the  mine^of  the  state,  yielded 
them  in  wages  ^^!t.l:^2.7t!?..  or  4r».4  per  cent  of  the  tot^d 
I  of  $20,103,616;  and  the  product  itself  waa  valued  at 
I  $26,695,860,  or  58.2  per  cent  of  the  f«o,l.'>7.358  repre- 
senting the  total  value  (tf  the  output.    Afd  r  iron  ore, 
I  Michigan's  most  important  mineiul  product  was  cop- 
I  per  ore,  ifc*  output  hoinsr  valued  at  $18,247,207,  a 
figure  that  was  exceeded  hy  .Montana  only.    It  will  U' 
j  noted  that  these  two  ores  together  wore  credited  with 
I  a  total  ^-alne  of  $44,948,067,  or  89.6  per  cent  of  the 
total  \!tliii      the  mineral  oulijut  of  the  state. 

West  Virgiiua,  tweutj-eightb  in  population  and  agri- 
ctdtnre.  and  thirty-fimt  in  manuftu4tti«fl,  was  fourth  in 
mitM  i:il  ]ini;!u(>t>.  The  coal  mines  of  the  st.'ile  gave 
I  employ  uient  to  23,*J14,  or  71*.7  per  cent  of  the  wage- 
earners,  and  their  products  formed  $34,748,658,  or  51.2 
jKTi  rut  <if  tlir  tc  'tal  \  ulueof  mincnd  ])fi  Mlm  t-.  TV]irn'ted 

ifor  the  state.  In  the  production  uf  coal.  West  Virginia 
ranked  fourth,  being  outranked  only  by  Pennsylvania, 
Illinois,  and  Ohio,  and  Ihr-  high  ranking  of  these  slates  as 
.  mineral  produce!^  was  due,  either  wholly  or  iu  great 
I  part,  to  this  industry.  After  coal,  West  Virginia's  lead- 
ing minerals  were  petmloum.  with  an  output  valued  at 
i^l7,(i4u,317,  and  natural  ga»,  valued  at  :^,SOO,lt^l. 
These  three  industries  tofetber  account  for  97.5  per 
cent  of  the  n  jMivtf-d  minenil  valisi-  uf  tfii^  state.  It  i.s 
interesting  tu  continst  this  coiuiition  with  tliat  of 
Miohigan,  the  one  |irodaciDg,  to  an  almost  exclusive 
extent,  fuels,  and  the  other  an  enormous  preponderanoe 

,  of  ores. 

Colorado.  thirty-tirHt  'n  |X)pntation,  thirty-sixtli  in 
agriculture,  and  twonty-seMMith  in  manufactures,  nmked 
fifth  in  minoi-al   products.    This  high  pfwition  was 
due  almost  exclusively  to  tlie  precious  metala  of  the 
state.    The  gold  and  silver  produced  in  1002  were  val- 
ued at  !f •J!»,«>oi>,}»74,  forming  7.'$  ixT  centof  the  total  piv- 
ductioii  of  the  state,  and  'Ml  )M>r  cent  of  the  total  value 
I  uf  these  minerals  in  the  United  States,  and  thus  exoeed- 
I  ing  Cnllfomla's  production  of  gold  and  silver,  valued  at 
*iri,47;i.«»!U,  hy  ahuost  !>1.7  per  cent.    This  indnstryin 
I  Colorado  gave  employment  to  ll.i'oo  waga-eamexs,  or 
I  54.6  per  oent  of  the  30,519  engttged  in  raining  in  the 
state,  and  returne<l  to  them  as  wages  ?ll.7:;(;,l:Jl?.  or 
,  6^.1  per  cent  of  $l«i,H74,836,  the  total  amount  paid  in 
wages.   Bituminous  coal  with  a  value  of  production 
anuKinting  to  !vS.y97.!Sl!2  mnked  second  in  Colorado's 
.  mining  industries,  and  iron  ore  was  third  with  a  prod- 
I  uct  valued  at  $1,084,494. 

lllin«H--.  tlni  fl  in  popiilaliiin  ;uul  i ii  ri iiiimfai  t iircs,  and 
j  second  in  agriculture,  was  sixth  in  rank  ils  a  mining 
I  state.  Here,  also,  bituminous  coal  was  the  leading 
minrriil.  It^  ]Morluction  employed  .S(j.»i]T  wn<ro  r;jni- 
.  crs,  or  l»ii,4  per  contof  the  40,523  wage-eariicrs  engaged 
I  in  mining  in  the  state,  and  paid  them  $34,874,201,  or  93.S 

per  cent  of  tl'.i»  ^tsfi/Jti^  paid  in  wage^  in  the  state; 
1  ami  the  protluct  itself  wjis  valued  at  $8iJ,S^45,HlO,  or 
I  88.8  per  cent  of  the  $36,234,410  reported  as  the  total 
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MIXES  AKD  QUARRIES. 


value  of  the  state's  mineral  output.   Umetttones  and 

(U>l<)iiit(<'s.  will)  a  product  vulucil  i.t  |3,23S,123,  consti- 
tuted the  iuduiitry  second  in  -mp  >?  iance. 

California^  twentr-fii'st  in  [h  j  uIuHoh.  fourtwnth  in 
afrriciilturc.  iiixi  (w  i'lftli  in  iiiimufactiii> -.  i  iitiki  1  -i  ■,  .  ritli 
in  the  value  of  mining  pi-oductn,  bul  k-d  tltc  .>U(ut)  in  I 
the  variety  of  tite  mineraK  reportlnff  production  in  26  j 
of  till-  r>'2  f'las-fs.    It  wa-i  uniijui'  also  in  tiio  lud  tluit 
at  least  two  of  its  niiuerals,  viz,  cbrome  ore  and  uing-  I 
nesito,  were  mined  nowliere  else  in  the  Union,  and  tlint  | 
h\  otiicrs.  such  !i>  (]ui<-k>ilvcr  ami  intntx.  its  lead  was  so 
great  ttmt  it  tmy  almost  lje  Mid  to  have  Atuod  alone.  | 
The  leading  mineral  products  in  Otiifbmia  were  jfold  | 
aii<I  silver,  vnlui'il  at!?!.'), 47:!,'>l'l:  petroleum. .^l.ST:!.*!!?; 
borax,  ^^,'6'iii,ii{^i;  copper  ore,  $l,5ti:«,t)U3;  qiucksilver,  | 
9l,1i9S,740;  and  siliceous  crystalline  rocks,  $1,187,679.  | 

Tlie  stale  had     distinct  mineral  chissili<-jitioiis.  for  each 
of  wh  icli  au  uulput  of  over  l,U00,tJO0  was  l  eportwl.    Ita  i 
leading  mineral  product,  gold,  although  of  less  value 

than  when  it  wou  for  the  state  its  title  of  ••(iolden,"  is 
citill  ut'  great«Mt  iuipurtMiii-f .  In  the  mining  uf  j^ukl  and  i 
silver  there  were  employed  7,98»  wage-earners,  or  61.8 
]>er  ci'tit  of  the  stal<''s  1  J. it'll  \va<.'e-earner>  en;;!i<fcd  in 
uiiiiiiig;  mid  ihost?  recfived  ii»  wttges^7,lul,i,Hjy,  or  (>i.3  i 
per  cent  of  the  $11,050,666  paid  as  niinin|p  wa^cs.  Of 
lli4'  stale's  total  output  of  all  niiiiends.  valued  at 
S'2s.>'T0,40^,  the  precious iueUilsv*)mri!»uU'd!^ir).4T.>.'»;' I. 
or  53.6  per  cent.  California'^  production  of  ^.''oM  and 
sih  er  amounted  to  is.s  per  cent  of  the  total  \alue  of 
the  pi-odn<  ts  of  this  iiidustrv  in  thr  I'nited  .States,  and 
was  second  only  to  thai  of  Colonnio.  California  pro- 
duced I'l.s  per  4'enl  of  the  country'-,  value  of  petroh'iuu; 
!tii..'»  j>er  cent  of  horax;  M.  1  per  cent  of  copj)er  ore;  and 
83.6  per  cent  of  qtilcksilv  er. 

Montana  owes  its  nkiiU  as  eighth  among  mining  slates 
almost  entirely  to  its  enorinouf*  j^roduption  of  copjx-r 
ore,  although  the  |)recious  iuet4ds  and  hitmuinousf  coul,  ' 
with  out  puts  valued  at!i!4,«tW,i>30  and  $i:.44;!. +4  7.  resjit'c 
ti^  ely.  cotitribnted  about  one-fourth  of  the  value  of  the 
»tiile  s  mineiai  priwluets.    The  output  of  «- i|)]h  i  oie. 
valued  at  $2lV>0H,H5a,  or  40.2  per  cenl  oi  the  total  fur  i 
this  industrj'.  formed  72.8  per  cent  of  the  *2s.9rt5.(>85  I 
rrporled  as  the  total  value  of  the  state's  mineral  ]H-o- 
duction,  all'orded  employment  to  ii.;!ss  wajre-earners,  or  i 
r»0.(;  per  cent  of  the  10,.539  ininin;:  wa>re  i-arners.  and  i 
paid  them  ^7.:^:^'.'.77:5.  or  tliM  jH-r  cent  of  the  total  of 
$ll,Sia,U>t»  expended  for  wages.  That  Montana  is  pre- 
eminently a  mininv  state  is  discernible  at  a  glaiicc  when  j 
it  is  noted  that  in  population,  ajrricidture,  and  tnanufac 
tares  it  ranked  forty -third,  thii-ty-seventh,  and  thirty-  I 
fourth,  respectively.  | 

Indiana,  closely  pres>ini.'-  Mnniiui;!,  ranked  ninth  in 
the  products  of  milieu  and  quarries,  a  position  which  is  i 
the  result  of  the  %'alne  of  ita  fuel  products,  il^  leading  j 
mineral  rc~. mik  . heinj.'  bituminous  coal,  natural  tras. 
and  jjwtroleum.    Slnictural  iiiHteriuU,  a»  ivpre«ent»?d  | 


by  limestonesand  dolomites  and  cement,  alsoeontribufced 
much  to  the  state's  mineral  wealth.  The  live  elapses 
of  products  ju»t  mentioned  show  a  value  amounting  to 
$28,159,545,  which  w  99.8  per  cent  of  th«»  total  for  the 
state,  $2S,:ji'4.7i;«'.  The  total  was  distributed  among 
the  live  b»  follows:  Bituminous  coal,  :^lu,au»,4{tiU,  or 
88.8  per  cent;  natuinl  gas.  $7,081,844,  or  25.1  per  cent: 
petroleum.  ><*l..">l'ti.t;i>i',  or  li;}.  1  percent;  limestones  ami 
doloudtes.  Si'.">»'K),iiJU,  or  per  cent;  uiid  cement, 
$l,2'^fi._'*i><.  or  4.ti  percent.  Of  the  16,473  wnge-earnerft 
enjra;r«  (l  in  mininjr  in  Indiana.  lo.,V.>;'>.  or  (14. H  per  cent, 
were  employed  in  extratUiug  coal,  receiving  in  wages 
«r,396,4S5,  which  is  (58.9  per  cent  of  the  f  10.729,787 
[Miid  in  niiniii'^ '-^ ii-i iti  \\w  >hiU\  The -iuTc  mnked 
iiiutb  in  agriculture,  uhile  in  population  and  maiiut'ac- 
tures  it  was  eighth. 

Minnesota,  nineleentli  in  |Hipulation,  eleventh  in  ajjri- 
dullure,  and  thirteenth  in  manufacture",  wa«  tenth  in 
mining.   The  total  value  of  ita  rainiitg  production  was 

$-J."..7"-".»,.>4.").  of  whicli         !'S!*. :':»:.  or  ]>er  cent, 

WHS  credited  to  iron  ore.  There  were  but  t>  of  the  dif- 
ferent ctaams  of  mlnernlK  roported  for  the  state,  and 
non(»  ex«-ept  iron  ore  had  an  ■  >!:([  ml  valued  al  mc'i  !■  t  Iulh 
¥1,000,1)00.  Of  the  y,7l]i>  wagc-oarncr.^  employed  in 
ttie  atate's  minen,  8,256,  or  84.6  per  cent,  were  credited 
to  the  iron  ore  industry,  rcceivinjj  ^i.l  i>er  cent,  or 
?!i>,37G,'.*;'>:'>  of  the  !?<i.;5!'l.l  s4  pjiid  out  as  the  total  wage.-*. 
In  this  iiulnstry  Mimiesota  wna  exeee«led  by  Michigan 
oidy,  contributing  o)!.t>  per  cent  of  the  total  value  as 
compared  with  Michigan's  4o.s  per  cent. 

Mineral pfod:n<!t4s  htf  gfo^mphic  if/fixi'i/Hfi.  ■  The  min- 
itig  statistics  according  to  states  and  characttM'  and  u.ses 
of  iiunerals  sliow  the  irrwtt  i)re}K)ndeniiK'c  <»f  cerlnin 
states  and  of  a  few  ores  in  llu'  forming  of  the  total8  for 
the  country.  Tin"  conci-utmtiou  of  all,  or  any  one.  of 
the  three  productive  industries — agricultnro,  mamifac- 
ture.s.  and  mining  in  any  jwrticular  ioiality  is  imlir  a 
Uve  of  the  predominating  indtutrial  characteristics  of 
that  locality.  The  ph3-slcBland  industrial  feature!«of 
ifroupsof  neie;id  Hi  ring  states  are  in  many  wises  so  sinu- 
lar  that  a  distinct  advantage  in  clearnesa  of  presontatiou 
ie  realized  'by  combining  such  states  and  treating  t ho 
i.ntpii|i--  as  geographic  units.  .Such  a  gt'ogniphic  sum- 
marization bi  ings  together  groups  of  neighboring 
sf»tes,  each  group  <>mbm?ing  from  S  to  13  states  and 
territories,  in  wb!  ii  tin  [.i  .  -.  -iiliiig  industrial  conditions 
and  the  mineral  and  other  nuturtd  re,s<mrcos  are  in 
many  respeebf  similar.  This  \s  e.s|>ecially  true  In  the 
mirdng  industries.  Tin-  live  geographii- groups  Nin  th 
Atlantic,  bouth  Atlantic,  North  Central,  South  Ccnti-al, 
and  Western — ai^  deemed  soffi<«ient  to  illiwtFate  this 
similarity.  Table  Ti  shows  the  valui;  of  the  ])r(>ducts 
of  mauufacturcs,  agriculture,  and  luiuiug  for  each  of 
the  geogrnphie  snhdinsions  and  the  rank  of  each  in 
t  ach  industry,  and  also  the  population  of  each  gioupf 
with  its  rank  in  population. 
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Tablb  is.— POPULATION'.  VALUE  OF  A6R1CL*LTUIL\L  PRODL'CTi?,  MAKUFACTUBES  <6R0SS  AXD  XET),  AND  MIX- 
KR.AL  PKODCCTS.  WITH  RASK  OP  EACH,  BY  GEOGRAPHIC  DI\'ISIOXS. 


H>n'i.Annw,  iwu. 


KiintMT.  '  Rank. 


II. 1. 1.  '  I  Tr  ttn 


Triiul    :■,.'.'.'{.!.-:■ 

N.inl;  Ailiiiilii'  .,.„,.,.,,,,   JI,(i|-./.-i". 

>-.Hrrli  Mljinli.-  ,  ,,,   IM.II.i.H' 

\<.rih  Ti  iitiMl  ,   .''.,^;^^,u■l 

>vHit)i  < Viiintl   it.UM.ui; 

WeirtfTn   4,mi,M« 


Value. 


I'.i.  l-.'j.i'-'T 

!.  :;i>i.Mii.'.:'i 

'l*  J. 

3U,«8,S43 


Rank. 


Raltk. 


fl  (,ul.i,i(>.,,.N 
I. 


Xi't  valutf. 


Rjuik. 


Valoc.  Rank. 


:;.  !'Tj,  17".  i-'i 
v,7,  :;.'>,  >iii 
;;,  HI  «,■.■.:;,  I 'il 


j7;,  -i'. 

71,  'u:,o-A 

Jrl.-7l.<... 

.1J,<IW,4*S  L 


IBXClUidVCllf  Alii^ri'.'i  •■•'•I  I 

'I'lic  tji'  l'  I  ii:il)l('s  ihi'  it'ii<lrr  to  jjnisp  lit  11  }:l:iiu-i'  the 
loHtliujj;  iiidiistrics  of  tlic  ditlVri'iit  xM-tion.^  of  (lie  coiiii 
try.  It  should  be  Ihm  iu-  in  initx).  Il>>^'..  ^l  i  .  ihal  ihU 
tiratiiH'iit  diX's  not  tiiko  into  oousitii'nitiuii  tlii>  priKluc- 
lion  of  tlu'  tishL'ric"^.  wliicli  in  soiik'  sci-Iinn.-i  ii.--^unif> 
prH)M)r'tioiis  of  con8i(l<'r:it>li'  niUiftiitiKlc. 

Till'  lt';i«lin<:  ;,>-ii)U|)  in  the  niin«  ral  ituln.-trio-,  ir-  tin' 
Norlli  .\tl;uiti<',  w  ill)  :i  vulm-  nf  pr«)iliirt>  aniountiii<,>'  to 
.'-U.4  pi'i- lont.  of  tin-  totul.  'I'lii>  ^rroup  i>  followcil.  in 
onl<'r.  I>y  tlif  Noiili  t'enlrai.  wilL  ai.O  per  ivul  of  (lie 
total ;  the  W  i^-stern,  with  IS-T  J>er  cent;  the  South 
Atlantic,  with  9  per  cent;  and  the  South  Central,  with 
(i.'S  por  font. 

The  Norlh  Atlantic  (iivision  owes  its  n»nkin<;  pn'ition 
priniMil.V  to  tlw  fnoiin<Mi>  I'oul  iiroilnrtion  of  Pcintsyl- 
vania.  Illinois  and  Ohio,  with  their  output  of  clwI, 
and  Minnesota  and  Michi^n.  with  their  iron  and  cop- 
poi"  orv>.  oxj)l:iin  the  >^*»coiui  I'luik  hold  l)y  tlir  Norlli 
Central  division.  The  W  estern  i^roup  rank^  third 
chicflj  bocBOfie  of  Colorado's  grold  and  silver  and  bitu* 
iniiioiis  coal,  iintl  Ikh-iium'  of  ('alifornia's  production  of 
the  precious  metal»,  petroleum,  borax,  etc. 

II. 

l>BTKUII'MeKT  WORK. 

For  ooii.»u,>  purpose*  all  miiu's.  (|iuirrie>,  and  ]M'tro- 
leum  uud  iiatuml-pis  wells  were  ciatiMKl  a."*  oittit  r  ' '  pro- 
dnetive"  ov  *'unproduoti\'e,"  the  latter  beinfr  ivtrarded 
UN  t'ni;n;_:rd  III  «lfM'lopini-nt  Work.  l'<'\«>lopn)i'iit  work 
i»tin  iiH'ideul  in  the  operation  of  all  uiiue«aiid  ijuarriuit, 
but  there  were  4,126  properties  reported  in  which  the 

work  dnrinjr  l;»o2  ua*  ciitiridy  <d'  this  cta.^.  Tlic  la'ior 
einphiyed  in  thi.s  devLdupiuenl  work  and  the  ex(>eiiM'.s 
incident  to  it  foiiu  a  pail  of  the  niiniuir  operations  of 


the  coutilry.  and  .•ilioiild  lie  included  in  the  stati-ti<  >; 
l>ut.  in  order  to  pr<',-»erve  liarniony  ainon<,'  tlie  iti'in> — 
iiuin '  i  1  <»f  employees,  waj^v*.  expen-ios.  and  <|iiantit3r 
and  ^'allle  of  product  tlie  produ<'tive  ami  iiii|n'oduc|i\'e 
clnssc-.  have  l>een  trealeil  M-parately.  In  uiiiking  tbi.- 
-eparation  it  \va>  necessary  to  classify  a«  development 
Work"  all  niine>  for  which  lalmr.  hut  no  product,  was 
rejiorted:  and  it  is  proUihle  that  some  id'  tlietu  ui-re 
not  enjt^aged  in  dovolopinent  work  at  all.  hut  were  idle, 
the  emjtloyees  Uelii<;  enjfagoij  ;^iiii]>!y  in  pre-.erv  iiij.'  and 
carinjjf  for  the  propeity.  It  isditheult  to  trace  tiie  line 
of  demarcation  between  de\'elopinent  work  and  other 
mining'  ojwintions.  A  lar^re  proportion  of  the  em- 
)ili>vi>es  of  H  iniriinj;-  coni]mny  may  lie  cn;ra;;ed  in  sink- 
ihj.'  t-ew  ifhafls  ^  iimI.imj  new  tunnel-  to  reach  unde- 
veloped depotiiLii,  and  yel  if  even  u  snmll  production  i« 
reported  the  mine  i.«i  neeeswrily  cla-ssed  as  a  prodnciii«f 
j>roperty:  Imt.  on  tlie  other  hanti.  rh«<  sinkiiij^  of  new 
-shafti  may  be  only  incidental  to  the  working  ot  new 
depo««itK  from  which  valoahle  products  arc  obtained. 
The  employees  en^rjiyed  in  surveyih<;.  drillin<r  wtdls. 
clearing  ground,  building  tlunies.  making  8haft!>  or 
tunnelf),  and.  in  fact<.  in  doin<r  any  work  except  the 
actual  di^ijriu},'  and  delivery  of  the  ore.  may.  on  a  strict 
interpretation,  be  classed  as  doing  developmont  work. 
Undoubtrdly  n  ^rrat  deal  of  development  and  exploit- 
ing work  I'lnc  duriii},''  t'l  '  yi  ar  <ni  propertie,-«  that 
weiv  idle  and  apparently  abuudoued  at  the  tiuie  the^- 
were  visited  by  the  oenflns  agent.  It  wa^t  impraeticable 
to  obtain  .any  ir.fni  ii;  ifi.iM  fonceriiiii;,''  tlm  'H  -iich 

ulineji^  and  therefore  the  .statistics  U)y  development 
work  can  not  be  accepted  as  covering  the  entire  field. 

.\  <xcnenil  sutninarv  <d'  tin  l;ili-t'r-  I'mc  the  niiniv-. 
quarries,  and  wells  elas-seil  as  •■productive"  and 
"  unproductive it>  given  in  Table  13. 
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MINKS  AND  (^UARUIHS. 


T^BUi  iS.-'PitODUCTIVK  AND  UKPSODUCTIVE  MINE8,  UL'ABRIKS,  AND  WELLS:  1902. 
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m.Ti5 
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T.  M.-. 
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1.  l-'7. 117 
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l^|.'•l< 
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l.-'-'7,>^'' 
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2!t,  IIU  , 


IV,  ;«iS 
Ml  1 1.' 

ii,7<a 

17,  7^1 
17.  "i-ij 
171 

L'li.  ;iii!< 

Jll.  (Nl7 


1.71". 

J.  1:7- 


W.^iN) 
S1.MT 
» 

1:1, IHI 
:ni> 

i>,'.'i;' 

?^,  Ml'; 

n 

;t;,uio 

Sl"..«f.l 
I  k;  , 


i.N.n.'ju.'. 


zn,w 

i7,i'.>,n'; 
•j<s,i:<:7. 1".' 

U.r<.l...'*| 

i:t,l:il..';S'.> 

;3,-M2,3»:l 
I"',',  17- 


as  at! 

7.  i.nv 


Miw'i-llA- 
rK'ttiis 


("lOl  .i(  .up- 


Tl.m.718 


■je.tiM.air* 


'!,t"«,lll 


mm 


Tilt"  1. 1 7'*?  fnini'fi  aii'l  iniarrit's  rhissfd  as  nin>r<Mlii(.-(!vi'  ^•2.">.t"iri,.>t' !  rv^icniljul  in  clcvflojuiH'iit  w<»i-lv.  fur  wliicli 

were  <«)iitrolli  (l  by  3,tJi»0  operator!*.    There  were,  ou  thciv  was  ulLsoiutoly  no  icturn  in  produetiun.    Of  ihb* 

the  arcru^sc,  i:t.ti3H  wage-earners  employed  by  these  |  total.  $-J1.551,358.  or  s4.1  per  cent,  ww  reported  for 

opcintoit*.  (lurinj;  tlie  year,  and  tin-  total  aniiiiul  \sajres  tlie  preeioiis  iiiotals.  the  aniount  Uo\n>r  exjM'iith'd  liy 

amininte<l   to  i^lii.SDl,;);?.").     The  <levelojmieiit  work  opcnitois.    The  leinaiiuh  r.  :^.U.'>4,it;ii,  or 

(h>iie   on   contraet   fhiriiifr  the    yi-ar    aiinMinted    to  per  ci-nt,  wa.s  e.xpended  liy  398  operatOTB  engagied  in 

?'J.<t«'4,'>"Jtl;  Hiul.  inmUliti()ii.  ^'J.ti'.W.'.Hhi  wa.>*  imid  us  sal-  exploiting  and  development  work  t'or  a  variety  of 

uries,  and  ^7, 17Ii,4(>l   wuji  spent  for  mibi-vHuiieoiu  nuDentlM.    Table  14  presents  the  statistics  for  dcvelop- 

cxpenses,  sappliea,  and  materiak,  making  a  total  of  I  meat  work  in  each  state  and  territoi'yt 
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>  inenidM  0|wnUf8  <UMrtbuMd  oa  MHamK  OonneeUeBt,  l:  WaTrlnnd,  8;  (t«<r  UumsMn,  is  touik  CMolhm,  I. 
III. 


LIVITATIOIIS  OF  TllB  0«B  OV  OEIfSUA  ffTATlATlCS  Or 
HIHDfO. 

Till-  iiM'>  that  can  pro|M'rIy  Im'  mailt'  ot'  tlir  .  i  nsns 
tijjun's  are  4lisrii>(.*<'d  in  tlu'  roport;*  on  tho  ilitlcrt'iit 
minerals,  and  also  in  dilf«>iviit  spptiim-s  of  this  snmmary 
Rnrl  ;in;ilyjf<.  Thv  liitiittiti^iiis  ini]ios<'d  are  siniriar  to 
tlios4^  w  hirh  app«Jir  in  txmntH'tion  willi  tlit>  use  of  the 
.vtati.stiis  of  DUmaftlctUTesdisc'ussi-d  in  detail  in  I*art  I 
of  the  roport  on  iiiamifiK'tiiros  of  tho  Twelfth  <  Vri^n,; 

Tlio  statistii'N  of  iiiinos.  quarries,  and  pi'trolcuni  and 
natiinii-^a><  w>'ll>  i  uti  lie  BOoepti><|  txi^  indicating  the 
};ro\vth  and  i-elative  iniportain'»^  of  the  state.-.,  aiitl  of 
the  diffei-unt  sei  tions  of  the  eotiiitrv  in  (lie  iiiodui  lion 
of  the  different  minerals.    Wh^n  pos^ilile  the  lie^ures 

liave  heen  pi'«'soiited  in  conipnnitive  tahles  wliieh  eiu- 
hniee  data  reported  at  previous  eeii!jU.s«is.  The  tiffiiri's 
can  Ik-  used  to  ascertain  the  t|Uiinlity  and  the  value  of 
the  different  miiieraU  pruductiil,  the  average  nuuilHM-of 
persons  employed  in  their  production,  and  the  t4>Uil 
amoant  paid  in  wa^'es  in  the  different  gtales  at  different 
ceiwua  period;;.   Tlie  general  oooditiou  of  the  mining 


indiMtries  of  the  country  and  the  extent  to  which  the 

itiiiieral  dejK)sits  in  tin'  lilTi n  ut  -(:iti  -  1i;ive  heen  de- 
veloped can  likewiM!  be  deturmiued.  The  liiuilatiuna 
of  the  nse  of  them  statistics  may  be  sommarised  as 
follows: 

1.  The  tigurcti  »huvv  only  the  total  pixiductiuii  for  a 
period  of  twelve  months.  They  do  not  indicate  the  eliar> 

acti  r  "1  .  vtontof  theminend  deposits  or  tlie  pro|x>rtioii 
of  ilicso  (iejm.sits  that  remiiin.<i  to  he  niiaeil,  nor  the  pos- 
sihle  or  relative  advantages  to  be  derived  from  mining 
in  ditferent  siH^tions  of  tlip  efnintrv. 

'J.  The  exact  relation  lietweon  cost  of  niiniiif;  and 
value  <if  pr<j4!ucts  can  not  Ik- detennined  from  the  sta- 
tistics. Thr  ( 'i'ij-ii^  itii]uiiy  [lesif.'ned  to  obtain  a 
complete  .sUitemeiit  oi  the  inoic  iniiHii-taiit  item?*  which 
make  up  (heooetof  niinin;^.  but  (here  still  reiiiiiin  many 
iteliif*  of  ex|M'nse  of  which  i(  was  ini{M>ssible  to  obtain  a 
i-ecord.  For  this  and  other  reasons  the  Census  (ijfuii'.s 
throw  no  li«;ht  whatever  ii]>on  (he  jirotit.s  of  mining,  or 
upon  the  relativ*-  sliar<-s  of  the  prodact  which  go  to 
capital  an<l  lalwir,  resj>ectively.  The  items  of  expense 
which  an^  presi-nted  s4>])anitely  in  the  Onsus  reportsarfr 
aimmiarixed  in  the  following  atat^iuient: 
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MINES  AND  QUARRIES. 


Viiliif  nf  pr.-ltiri..      ^796.8311,417 

lAwt  v(  Mij-pUcDxiid  lomuiml?. ,  

MurfOb **MMet nMrit   4sa,Hit.4M 

MtiBellaiiMiuicziMann   n.;Ti.Ti!> 


TiMnlcaM   oasva«,iso 

Exi't-^"  <if  viilui*  '^f  ]»nttlnt  1-  <»\  IT  Itiiii ,  \-tf\     .   .    IT  I.  r"*"*!.  2"<T 


Siicli  a  cjikiilation  \v<ml(l  iiiiiki>  it  apiHiir'  tliat  tho 
pi'utit  uf  ininiiiy  wh>  iUhhU  >5l7<'J'iHi,'K)(».  hut  siuli  a 
conclusion  is  unwarraniL>d  and  iiupi'oppr.  Tlu-  ti^ui  fs 
tnkr  r.o  cri^'Mlziinrc  of  t,lw»  i li')ir('i'i:itinti  nf  llir  |ilijiit. 
of  «'\[*i'ii>t  >,  ijit'idt'lit  to  tlu'  iti  ilu-  pioaucl.  oi'  of 
inlt'r«'>t  oil  (-aipitul  invvsled;  (lii\v  iji^imic  tlif  flciiient 
of  'n--  'Ini'  <<>  Itnd  dfht^  .■iiul  tlir  i  |i-m.Mif  ..f  risk  and 
sp«'(  tilal ion  iiici<lont  to  iiunki  tiii^  tlic  prodiu-ts.  The 
value  of  the  product  r<']><)rt«-d  to  thi'  (  Vhmui  is  the  vbIuc 
at  tlic  mini"  or  i|iuiitv.  It  wa-^  liovoiu)  t!ii»  -^oopo  of 
this  inviwtijfation  to  fallow  the  prodnct  isuilnT.  The 
Bureau  of  the  CeiuniH  made  no  inquiry  (■oiK'frntnjr  the 
capital,  afcoiiiits  <  urionl.  or  asscK  r>''  mine  opt-ni 
toivs,  uiid  it  was  iuipos.-<iltlc  to  doti  rminf  from  the  .schi'd- 
ulfls  received  whetln-r  ilu'  hnsim-^s  Itad  been  conducted 
at  a  prolit  or  at  a  Ions  during  tlie  year  covered  by  tlie 
report. 

:\.  'rheavera^^t'carniiij.''- of  fiiiployveiii'ttn  not  lM'<leter 
mined  frniii  the*e  statistics.    The  I'ca^ons  why  tlii-  i» 
not  possihle  arc  aivaii  yni  jiagt'  '■'■>.  where  the  .^(ati>tie> 
for  employees  and  wagei;  arc  diseusstnl. 

4.  The  ( 'ensus  tiyures  eaii  not  Ih>  uhhI  to  dcterniiiie  tlie 
respective  shares  of  capital  and  of  lalior  in  I  he  results 
of  miniiie'  o]>eralions.  Tlie  amount  of  intmev  reported 
as  paid  out  tluriiij^  the  y«'ar  in  tlie  form  of  \va<.fes  t-aii 
1m>  taken  as  the  coiitrihution  which  the  iniiiin;;  oj>era- 
tom  returned  to  the  wa}je-eaniiii;r  clas-  from  the  rcHults 
of  operatiuns  carried  on.  but  wliul  relHliuti  this  fittn 
bears  to  the  intenvst  earned  on  thr-  t4»tal  rajiital  invested 
or  to  lhi>  total  prolits  of  miiiin>r  it  is  impossilile  to 
estimate.  Such  relations  can  be  determined  only  by 
KpL'cinl  iuvc^tigation«i  uf  typicul  miiic«i  in  selei'tod  lines 
of  production. 

IV. 

HimER  OF  mrEB,  qcarrees,  a\d  wells. 

A  consideration  of  primary  importance  in  aii>  census 
investijfatioii  is  the  seh'ctitui  aiifl  proper  detinition  of 
a  suitable  unit  of  enunierution.  (leiienilly  the  unit 
cllos<'ll  is  one  that  is  sHnCtiotlcd  by  conmion  e\ |>erience. 
as  the  in<lividual  in  the  ennnieratioii  of  (he  jxipulation. 
tlie  farm  in  aj,'ricnltuie.  the  establislimenf  in  manu- 
factures, iiiid  the  mine  in  mines  and  minin;^- 

.■\s  detiiie<l  by  the  mining'  laws  of  the  riiite<l  States 
the  word  "mine'"  a|>]>lies  to  a  sin<.''le  miniti<:f  claiiii  or  a 
itiiifjie  shaft  or  other  opening,  and  the  term  has  been 
ii>(?d  in  this  sense  whenever  such  a  eluini  was  niiiied 
.separately.  In  the  case  of  many  minint;  propi-rties, 
however  ]>aiticulnrly  liiose  that  were  at  an  adt'anoed 
.stai,'e  of  develo])nieiit  it  wa»  found  tiiat  the  pi-operty 
had  j^i-uwn  bcyuud  the  boundnry  of  one  claim  and 


I  iucluded  contigiiou»  claims  that  frequently  were  con- 

iH'cted  with  the  orijriiial  claim  by  untler>;roinul  tunnels 
I  and  workings,  aii<i  were  so  dostdy  a.ssi>ciati»<l  with  it  in 
I  their  operatioiiif  that  even  the  owner  or  lessee  could  not 
seyiejrjiic  the  operations  of  the  ditfereiit  claims.  The 
Uureuu  of  the  t.'«nsus  has  designatt'd  ati  u  mine,  any 
I  claim  or  group  of  contigHou>«  claims  operated  as  a 
sinirle  property.    In  certain  cases,  however    as  in  tiiat 
of  the  larger  coiil  com ^nios  operating  in  the  anthmeite 
i  region  of  Penn^tylvania— it  %va.s  found  impractioible  to 

si'ciire  si'jMirate  rejMirts  foi'  collieries  in  tlie  same 
county. ever)  when  noncontiguous,  sind  in  such  instances, 
the  repoiti*  w«ri>  frequently  made  on  a  single  schedule. 
On  the  other  hand,  in  case  of  a  mine  worked  by  several 
lessiH's.  each  of  whom  ojHMated  indeix^ndently.  sejmrutc 
n'ports  were  often  made,  hut  whenever  possible  a 
sin^'le  report  of  the  operjitions  was  secured  from  the 
le.s.stir,  or  the  reports  of  the  st-veral  h^ssefj*  were  con- 
solidated. The  operation  of  mines  by  letfasecif  i»acondi- 

1  tion  frc(|ueiitly  'mihi^I  in  tl:i'  niitiitiL;'  "f  precious  metula 
ami  in  the  zinc  minuiji' retfioh  itl  ^ouiliwestcrn  Missouri. 

I  A  single  oil  orgiu«wcll  nnder  individual  management 
or  a  number  of  contij^-iicius  wells  uiKier  the  stuiie  maii- 
ageuienl  were  eimsidereil,  for  census  purijosej*.  us  u 
single  ittine.  but  eju'h  well  was  als^i  enumerated  and 

i-ounb'd  in  the  tables  as  a  >eparale  unit.  In  tlu"  proiluc- 
tioii  of  »oiue  iniiieraLs,  sucli  as  precions  stones,  placer 
^oid  fniiii  small  placer depi>s its.  and  mona/ite.  mining 
in  many  instances  was  not  cnriinl  on  continuously  al 
the  .sanic  l(H:ulity,  and  it  was  iiu]K>ssible  to  tuH-ertuiii 

'  liio  number  of  di^itinet  mining  operations.  The  term 
••oprrtittir'"  represeiils  the  iiidi\  idnal.  roinpany.  or  cor- 
ponilKJii  tiiat  c<nitrols  the  mine.  Tlx  <»istincl  mining 
operations  under  the  control  of  tlie  same  o|M>ratorand 
liH'ated  in  tlie  same  county  were  included  in  one  report 
l<»  the  lUueau  of  the  CeiisUs.  ay  in  -ejianite  reports.  t<J 

I  wiit  the  convenience  of  the  operator,  hut  if  the  distinct 
o]K>nitions  were  situated  in  ditierent  counties  a  separate 
rejHirt  was  made  for  each  county. 
A(  the  census  of  I88^t  the  term  '^'establishment  of 

'  industry"  was  used  in  compiling  tlw  statistics  of  the 
mining  industry.  In  defining  this  term  it  was  said  that 
'*tlie  term  'cs|jiblis|iment  of  industry,' as  used  in  these 
tables,  uiay  be  taken  to  moan  n,  mining  operation  the 
ncrounts  of  which  are  separate,  and  the  product  of 
whii-li  is  not  min;:'lcd  with  that  of  any  other  before  it  is 
shipped,  though  at  the  sjime  time  it  may  consist  of 
numerous  dixtlwt  mine  opciiiii<:s.^'  This  definition  is 
ill  <.''eiieral.  coii^isteiit  with  (hat  adopted  in  this  report, 
liutcertnin  ini)H}rtant  exceptions  have  been  noted. 

In  the  Heldwork  of  the  present  Invcsitigation  specinl 
aj,'iiifs  were  instructed  as  follow^;  '*It  is  iniiMirtant 
that  a  separate  return  1%  made  for  each  mine  or  quarry, 
and  that  the  statistics  of  cnii>loyees,  wages,  expenses, 
and  supplies  enti^red  on  the  si*bedule  pertain  only  to 
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the  ininc  or  <)imri  v  icporti'd.    This  rule  should  be  ob- 

sei-vt'(l  in  all  bniiii  ~  of  itiiniii^  and  ((Uiit  i  viiii:  f^\fOpt 
pftrolcnni  itnd  mil  uiuljjiis  \v(>ll>.  where  uh  the  wells 
located  ill  a  e(>rtain  <rronp  or  eondnetod  under  one  own- 
ership should  Ih!  reported  upon  the  same  schedule. 
However,  if  more  than  one  miiie  ur  quarry  in  the  sune 

county  is  owned  hy  the  dsme  company  or  finn,  and  it  U 

iiMpnu'tieal>le  to  make  a  separate  report  for  eneli.  a 
(:und)ined  re])ort  may  be  made  which  will  include  the 
operations  of  all.  Mines  or  quarrieB,  under  the  same 
ownership  in  dilTerent  <'ounLies.  nnist  be  reported  on 
M>jmrate  s<  hetlule.s.  If  a  schedule  includes  the  ojmm-i- 
tions  of  more  than  one  mine  or  tjuarrv. »  momonuidum, 
{giving  iho  name  and  post  office  addiH-^s  of  eticli  mine 
or  quarry  included,  should  i>e  attached  to  the  sehwlnlp,'' 
Sometime*  it  was*  impoH»!iible  to  state  th<.>  number  of 
mines  reporting;  this  was  the  cam  witli  predouA  stones 
which,  na  a  tula,  are  not  ohbdned  from  refifularly 
operated  iniDM  but  tlirou<;h  o<«'a.sion<il  tindinjfs  or 
through  systematic  search.  In  auch  uMes  there  i«  no 
mine,  and  the  number  of  operators  only  is  shown.  It 
was  also  impraeticahie  to  ascert.iin  the  luunberof  sepa 
rate  niine^  for  gold  and  silver,  and  copper,  and  the 
number  given  Is  the  number  of  operators.  Thii*  prac- 
tice wa>  also  followed  in  lend  ami  /inc. 

in  order  to  comply  with  the  requiremenbi  of  the  law 
the  canvass  covered  all  mines  and  quarries,  both  lHr«rp 
and  small,  and  therefore  indudcil  not  only  the  commer- 
cial miue^i  but  aliw  those  worked  to  i«upply  a  local 
dpnutnd,  such  as  the  limestone  qnarry  operated  by  a 
farmer  t<)  x.'curc  material  for  lii-  nw-i  >  >Ml^  umption  or 
to  furoisb  lime  tor  the  ase  uf  the  iuiiucdiate  uei}(bbor- 
hood.  and  the  small,  irre^larly  worked.  bitnminon!« 
coal  iniiio^.  Tlii-  [inn-ti.,  •■  :''-iitrt'i!  in  tin-  iii.-lii>"iiii 
of  the  large,  fully  equipped  mining  plants  and  the  .small 
stono  quarries  worked  at  irregular  intervals.  The 
larjj'e  and  small  mines  are  jjiven  i  iVi  Il'^iI  in  u^i  '-r- 
taiuiug  the  number  of  mines  and  lin'  number  of  o]>t>ra 
tors.  It  is  evident,  therefore,  that  the  nnit,  ^^a  mine^"' 
isandiifjfmtus  niid  dne^i  not  nl^vnyv  ^ii„'nify  tlir  thinj.'. 
A  thorough  enumeration  of  tlie  small  mines  or  ijuurries 
worked  to  supply  a  prodnet  for  local  consumption  is  not 
oss»'iitial  to  a  mininjr  ci'ii-u-;.  'I'liev  are  iueidentn!  to  tt»o 
canvass,  and  sjwial  elloi  t  -houid  Ik?  made  to  enumerate 
tkeni  only  w  hen  they  are  characteristic  of  a  locality  or 
minenil.  Kor  instance,  the  enumeration  of  the  small 
lead  niincis  uf  Missouri  or  of  ibuumall  liidtniinous  coal 
opei^.itoi^  uf  Kentucky  is  important,  but,  as  explained  on 
page  IS,  it  m  imjiossihle  to  enumerate  all  id'  the  small 
placer  gnld  miners  and  their  omissiiin  makes  no  appiv- 
ciable  dilTerence  in  the  aggrcfjates.  This  is  especiallv 
true  wheti  the  total  production  of  the  metal  can  be 
obtained  from  other  and  more  reliable  atnirces. 

The  increase  in  the  nnmber  of  mines  reiwjrted  at 
ditlei-eut  oenc>u»e!i  i^  not  necessarily  an  indicatiuu  ut°  an 
increase  in  the  raining  industry  as  a  whole.  The  small 
operators  might  be  especially  active  during  the  year  of 


the  canvass,  while  a  number  of  the  hiiNre  mines  tnight 
be  idle  or  working  on  part  time.  I'nder  such  condi- 
tions the  re]K)rt^  would  show  a  largt'r  number  of  mine^j 
but  fewer  wage-earnen».  less  wages,  and  a  smaller 
product  than  would  be  the  n«se  if  the  conditions  were 
roersi'd.    This  is  illustrated  by  the  statistics  for  coal 

minihL.'.  I  ltere  were  coal  mines  reported  at  the 
Khncnth  t'ciunis.  with  :i',>-t,416  wage-earners,  and  a 
product  valued  at  *>lt.i>,i>->6.32.3.  In  1903  the  number 
of  mines  reported  deereasiHl  to  .'i,t)S«:.  whil<>  the  munber 
of  wago-enrnors  incroas(>d  to  350,329  and  the  value  of 
the  jiroduct,  to  ^67,it32,i>01». 

No  figures  at  previous  censuses  are  available  for  a 
aatisfiictory  comparison  of  the  number  uf  min««  for  all 
minemis,  hut  the  following  statement  shows  the  number 
of  producing  mines  reported  for  some  of  the  most 
iniixirtant  miiu  rals  at  the  censuses  of        and  iHS'.t: 

.V('«»'^i  i-  ijf  jii-ixJiii-iii'j  iiiiiirfj"!-  principal  minenih:  J.'Kt/  uii'/  JAt^t, 


''<wl.KriI)in.iUe  . 

mill  -llrar.. 
Ir->li  en-  . .  ..,„., 
N'lttunal  ^aa  


QiilclwU^w. 


HCMBKH  or  MDCBI 
AND  VIILU. 


2,  W2 
l.'>,()Ull 

u 

III 

.-.lis 

2,247 
4MO 

The  nmuber  of  mines  wa^  not  shown  at  the  Eleventh 
Onsns  for  many  of  the  most  important  niineraU,  such 

!i-  (        .(■c.  lend,  zinc,  rill.'.  liiiinL'uuc-^r.  ;iim1   it   is  impos 

sihle  to  determine  tbo  number  of  indcix!»deut  proper- 
ties engaged  at  that  time  in  the  production  of  these 
i:iincr;iK.  The  above  stjitement  indii nfr^  tti;it  th'Te 
were  more  minc^  engaged  in  the  prodm  tioii  of  iron, 
anthracite  c»al,  and  the  precioas  metals  in  1889  than 
I  be  iv  were  in  1^*ifJ.  ruiri  this  is  probably  true  for  iron 
and  coal,  ^tulw  ithstaudiug  tliitt  apparent  decrease  in 
the  number  of  mines,  there  baa  been  a  large  iaerease 
in  the  amount  ntid  ^nlue  of  the  priKlucts  for  all  the 
miuerale  euumerated.  When,  a^  ifi  fj-equeiitly  the 
case,  more  than  one  variety  of  mineral  is  obtnined 
from  the  -uitK'  niitit'.  it  i-  i!ii]M>ss!ble  to  give  the  num- 
U'r  of  mines  producing  each  variety,  and  thuu  preseut 
totals,  w  ithout  some  duplication.  This  duplication  was 
avoi<led  at  the  present  <'ensus  by  clii-sifviiifr  the  re^xirts 
according  to  (he  iidneral  of  ciiiet  value  and  counting 
each  mine  us  a  single  luiit,  irrespective  of  the  number 
of  distinct  ndnends  obtuineil  from  it. 

TIk-  nnnes  reix)rted  for  each  elassilicatiou  have  Ix't^n 
arnuiged  in  three  groups:  (1)  Active  mines  reiM)rting 
])roduction:  ('2)  active  mines  n-porting  no  prcnlui  tiou. 
(he  work  bciug  confined  to  <U'velopment.  exploitation,  or 
t  are  of  tbs  prtqpeTty;  (3)  mines  that  were  idle  during 
the  entire  year.  The  number  of  these  ditlereut  cUi^ses 
of  mines  reported  for  each  classification  of  minerals  us 
shown  in.  Table  1». 
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Tahls         number  of  active  and  idle  mines  BT  CLASSmCATIOH  OF  MINERALS:  MM. 
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There  whs  ho  iittempt  to  make  a  complete  ennmera^ 

tion  (if  tin-  idle  mines  mul  (iimrries.  uiul  tli*'  iimiiliiT 
reported  incliKie^  only  tliose  thiit  were  eiiuim  iuled 
incklentally  in  the  eanvaSH  of  the  active  prupertie-s. 
^liioy  idle  mines  »ir*->  virtiiiilly  iiliandoned.  uiiil  nn 
onumenitititi  of  tliem  would  have  no  sifjnilicaaee.  In 
addition  to  the  lf!3.."j.Stt  aetive  anil  idle  mines,  ijuarries. 
and  welU,  ivportu  were  reeeivod  from  5, .'ill  unpatented 
mining  claims  on  whi<  h  only  a.s.sessmeiit  work  was  done 
during  the  yeair.  oi  ih,  i.i^.'ilti  productive  minei*, 
quarries,  and  weib,  116,071,  or  7s.:?  jiercont,  were [(etro- 
lenm  wcllx,  and  only  4.980,  or  2.8  ixr  eent,  were  eiigajjfed 
ill  the  prodiutioii  of  orea.  The  reniaiiiinff  or 
per  vent,  produced  fueb;  strnctural,  abnuire,  and 
cbeniieBl  nniterials;  pigments;  and  miscenaneoos  mib- 
atnncm 


NITMBBR  OF  OPERATOltfl. 

The  151^516  pi-odueinj,'  mines  were  c<>nlrolle<i  hy 
-t^i.sriS  ojn-nitors.  Th<>  term  '*  npoMtur,"  as  u.se<l  in 
this  report,  stands  for  tlie  iinlividiuil,  hrm,  incorporated 
4-oiiipany,  or  sissuciation  that  operates  the  mine  or  4'oni- 
liination  of  mines.  Tile  *•  opM-tif"?-"  is  u  more  definite 
tmit  of  meH.surement  than  the  •  luine."  It  repre.seute 
a  distinct  interest  and  conveys  an  idea  of  tlie  number 
of  si'jMirate  projx-rties.  It  can  he  applied  witii  some 
deffioe  of  eiTtainty  to  the  omployees,  wajres.  and  value 
of  priHlitets  to  determiiu)  the  inagmtuih-  <if  llie  indi- 
vidiiul  lioldingv,  and  «uch  a  eoni)mrison  is  uiade,  for  the 
prinei[ml  mineralfl,  in  thefollowinjr  tuble: 


Tablh  ICI^AVGRAGR  KtnyCBEB  OF  WAGE-K AltNKKs,  w  \(;i..S.  ANI>  V AI.I  B  OF  PB0DVCT8  FEB  OPERATOB,  FOE  THE 

I'Ul.s'Cll'AL  MIXEKA)>:  I^KC. 
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Considering  all  classes  of  minerals,  each  operator  i^vc 
employment  on  the  average  to  13  wage-earner  and  ]mid 
$7.S!».')  ill  wa^^es  duririfr  tlie  year,  the  annual  pnidaef 
being  valued  at  #17,ut>5.  Tbc  production  of  anthracite 
coal  ahoiwa  the  largest  results  per  operator  ami  the  prO' 


dnction  of  petroleum  the  smalleat  per  operator.  While 
from  a  Htatistical  standpoint  both  petroleum  and  natuml 
frus  are  properly  classed  as  minerals,  the  nu'thods  of 
production  and  distribution  differ  »o  radically  fi-om 
thetw  of  all  other  mlnerak  that  the  atatiatics  are  not 
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et 


(•oii)|Miralilt' iiimI  -l.<ni|(l.  as  (uf  us  possibU'.  I>i' tn-ittcil 
tjepuratelv.  Kxi-ludiuj^putruleutuaudnutut-iil-gUii  wells, 
tbero  wore  17,0^9  mines  and  qusltics,  controlled  by 
iri.H<i!»  opcruliir-.  Kii.  Ii  o|H'nit<:ir  einployod  on  tin- 
avei-Hge  a«>  \vago-t':inu>rf«,  paid  !fci<J,i>l5»  in  wngw,  and 
reported  a  pradact  valued  at  $15,192.  Next  td  antbra* 
citf  ((i'lI.  rlio  larj.'^'st  (>sta)>lisliiiu>ii(  ptT  opcratoi'  i> 
•sliowii  lor  t  uppLT  oie.  Ill  UiU  iiulu«try  ISl  wage-enrii- 
ers  were  employed  on  the  arerago  by  each  operator. 

L-iiy<  itinl  ■/'.  r.f/iirx. — Tlii'sf  ii\('nij:<'s  per  np- 

eratur  are  u  <rviiiTal  iiiditutiua  ut'  the  luat^tiitudu  of  the 
individual  establishments  for  th«  entire  country,  but 
t!ic  iiiiiiilxM'  of  siiinll  o]n^nifnv.s  incliulrtt  in  tlio 

total  ttMuls  to  reduce  the  size  ul  the  average  establish- 
ment without  an  increa«e  in  tbe  total  production  corre- 
.spoiiiliiifj  to  tlin  nurobei'' of  opomtors  employed.  For 
iusttuiiL-o,  the  average  operator  in  anthnu  ite  <-oal  gave 
employment  to  586  wafre'earneix.  hut  returjis  Imve  been 
TTi  i-'i  , .  (!  U'nu)  "tir  opeiiifor  in  thf-  ill  la^try  who  fipivc 
oinploynietit  to  u-s  inauy  as  2:i,0t>2  wa<fo-eani<M\-.  on  the 
average  during'  the  buslegt  month  of  tbe  year  and  wbo 

paid  inorc  tlinii  '>«',."i»it.ii(n)  in  ■wnu'i  -  foi'tlie  ycarV  oj>cr- 
tttion,th(>pro<iiu  t  ln  ing  valiu'd^it  more  thun^lo,7ou,t.HXt. 
A  report  was  alim  received  from  the  operator  of  a  oop- 

jH-r  mine  who  gave  <'tiiiitnMih'n(  f.7<M' wa<re-earners 
during  the  busiest  month,  pai<<  more  than  ¥2,700,CNX<  in 
wages,  and  bad  an  annual  product  valued  at  more  than 
18,800,000,  whereaii  the  avemxe  nuuberof  wa|j*e-earDers 


iMuplo'.i'il  j>iT  npcniti'V  fur  t'li-  mincrnt  ;-  onlv  '^1, 
In  the  produetiun  of  irou  ore  a  single  operator  reported 
the  employment  of  4,864  wagc-earncre  for  the  bnsiwt 
month  and  paidnior.'  th.ni  iji'i.C.iNi.iNiO  in  wages,  tlii  \ 
of  hi»  aunual  protluct  autouiiling  to  o\er  *il,iiH',iM)o. 

The  avietage  operator  in  tbe  produetion  of  preciom^ 
mi-lals  gave  enipl<\\  nn nl  (m  unly  12  « age-earners  dur- 
ing the  year,  but  the  operator  aiost  largely  engaged  in 
tbe  piioduction  of  these  minerals  gave  onployment  to 
•J. '•:;;»  wage-eui  m  v-  '  iiin;.'  llie  busiest  month  of  the 
year,  jxtitl  iu  anniud  wages  ov  er  i^2,2i)<{,S<>l,  and  had  a 
product  valued  at  the  mine  at  more  than  $4,300,000. 

Wlu'u  petroleum  and  natunil  gas  are  left  out  of  ef>n- 
iiidei-ation,  the  largeiit  operator  wac>  reported  for  bitu- 
minous ooal.   Thi»  efttablbhment  gave  entployment  to 

I.j.t>L'1»  wage-earners  on  tlir  !uerag4'  during  tlie  year, 
{mid  more  than  <^,!:MjU,Oini  in  wages,  and  had  a  product 
RDiounting  to  over  118,000,000. 

The  following  t.ible  L'r.  .iip-  rhr-  <i]>eintors  aeet)rding 
to  the  values  of  their  priHluets.  and  thun  indicates  the 
proportions  of  tbe  total  product  obtained  by  brge 
and  F<mall  operators.  The  ivjvirt-  t'lM-  i^'trolrtnn  arnl 
natural-gas  companies  have  lieen  e\elud<<l  from  tliis 
table,  and  the  value  of  tbe  by-prodacte,  referred  to  on 

|wige         h;i\  c  lir  1  11    ;  iii'd  to  the   total   for  the 

mineral  from  wliieli  they  wei-e  obtained.  This  arrange- 
ment enables  tbe  presentation  of  the  total  value  of 
product^  for  eaob  operator. 


Table  IT.— NUMBER  OF  0PESATOB8  AND  VALUE  OF  THEIR  PRODUCTS,  GROUPED  BY  MINERALS  IXTO  CLAfiSES 

BASED  ON  VALUE  OF  PRODUCT:  1SN». 
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Tahi  k  17.— XUMBEK  UF  Ol'EliATOli.'^  AXU  VALl  E  Ot  THLUi  rkUDLCThi.  CiKOLTED  BY  MINERALS  INTO  CLAjs*>E8 

BiVSKD  OK  VALUE  OF  PRODUCT:  ISOS-^ontiiHiad. 
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In  order  to  avoid  disi  losinjr  tin-  alfairs  of  indi vidua]  Tht;  followinjf  liililo,  Iwisfd  on  Table  17.  shows  tlu' 

operators.  t\w  valui-  of  pi-u<luc(»i  is  ouiitlod  from  a  nam-  proportion  that  tbo  numbor  of  oiM-ratorM  and  tho  value 

bf»r  of  the  •rrom>s  shown  in  Tahirt  17.  uiid  for  thi»  «umo  of  their  products  for  the  different  claj^ses  of  uHlablisb- 
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Tabu  IS^KTmBER  OF  OPEBATOBS,  CLASSED  fiT  VALUE  OF  PBODUOT,  Wmi  PERCENTAGE  EACH  CLASS  IS  OF 

TOTAL:  lOOS— Continued. 
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'Ixw  lllllll  iiiiv-tenth  of  1  pert-enl. 

tttU'Iuacn  llif  pinductinu  oi  lA  irtnKnn  uUlii  Iri.tllni:  ^IihUm  "  Un 
anil  Iht'  pTMliii'lloii  of  tfiiM  mil!  iJlv*T  cin»  friim  Hinul]  nilii"*  :i  ir  w  liii  li  : 


|in>liiriiiiti  III  iiuitifmiM  MBall  mine*  ropoited  bjr  landovnwn;  no opeiatora  btlng  glYtn; 

:  ■  itpi-nilnr*  uf  rt-  ri^jwirtfHl. 


Till'  total  lor  all  miiiend:?,  t-.M-hi-ivr  of  ^>ctroleuiii  and 
natui-nl  <rHs.  .-iliow.s  that  211  op4»nitiir.s,  or  1.4  per  oont 
of  the  total  iiiiiiihor.  ro^xirtod  iti'ixliicN  ii'.'jrri'jriitini,'' 
J:i43,81J>,73ij,  or4!i..'>  jn'ret'iil  of  (he  tolal  fm  iill  iiiiiii'ti. 
Eiicbof  these  operalnrs  n>|)oi-ti'<I  a  prodin-t  valued  at 
l^"i(Ni.n(M»  or  ovi>r.  On  tiif  otlior  haiiil.  ;i.4m  oporators, 
or  85. 7  iM'r  rent  of  I  he  total  luunlK'r,  rt'iiorttvl  a  product 
THlaedat  !*I.7T:.'.4»H.  or  only  tbree-tentb.s  of.  I  jht  <  «'iit 
ot  the  total;  <'ii<  li  of  tli.x'  ojH-nitors  iv]iort<'<l  ii  jiroilnct 
valucil  at  lci!.-«  tiiaii  *1,imio.  TIuti'  wno  4.7t'i4  oporator> 
who  reported  a  product  valuctl  ai  sio.ooo  or  moiv.  ilu- 

total  amoiiiitin>r  to  ^n7?..18o.l;tli.  Tiirv  (•on>«i(ut<<l 
only  yi  jH-r  t  ent  of  tlii>  fotiil  luiinlu'r  of  ojjcinlor^.  Imt 
their  pixxJiU't  -  i  u  i  I  "  .  •  pi-r  font  of  the  total  value 
of  products,  in  oilii-r  wintU*,  less  than  om'-tliinl  of 
the  openitor!<  jirodiunl  more  than  nine-tt-nths  of  tlio 
luinin^r  products  of  tin-  country,  exeluiiive  of  petro- 
leum and  natural  gju*.  The  concentration  of  prwluction 
is  more  pronounced  in  suinc  of  the  iiiincral.s  than  in 
others.  For  instance,  of  tlic  total  for  nictnllic  siil>- 
stuncos  '^-^  l>or  cent  of  the  operators  pi-odiu-cd  7'_'.7 
p<!r  cent  of  the  product:  in  coal  niinin^f,  5.2  per  cent  of 
the  operatorm  produced  <t:>.4  (M>r  cent  of  the  product;  in 
btrueturul  iimterials,  25.2  por  cent  of  the  operators  pro- 
dnccH  J*l  .3  percent  of  the  jimdiict;  in  iibrasi ve  mnterials. 
Is. 7  per  cfiil  (if  till'  o|M'riitois  [iroilui-iHl  \)<-v  rent 

of  the  pruduct;  and  in  tbo  pruducliou  of  ail  utlicr  .sul>- 
stunceA,  20.1  per  cent  of  the  operators  produced  88.2  p(>r 
ei'iit  of  tilt'  product.  The  table  .•iIionv  s  fm-  carli  j.n  <iiip 
of  iuiuei-ul.-j  u  marked  decrease  in  tin-  p<  i-i'i'iita<.'c  of 
operators  in  the  higher  value  jrroup*,  !i<'<  oni|Kuii<'d  liv 
a  roriv>poiidini,''  iiirri'it~i'  in  (In'  jimportiiin  which  their 
products  formed  of  the  total  for  all  proiluccrs. 

It  has  been  the  prat-tico  at  previous  censuses  to  omit 
froui  till'  taliiiliiliiiti  the  r<'porl<  fur  ail  <'>talili^liiiirnt'~ 
showing  an  annual  product  valued  at  lex's  than  ¥54)i>. 
If  this  practice  had  been  followed  at  the  mining  census 


of  VM*'2.  there  would  have  Uei  n  omitted  from  the  total 
3,34r»  operatoi-s.  or  2i»..s  jmt  cent  of  all  operators,  their 

prii<liii't  Ui'lnir  Milueil  at  ^t>lt'i."_M4.  or  one-tenth  of  1  ]H-r 
cent  of  til.'  total  value  of  all  prodtict-i.    These  tiirnn's 

are  exi  lii-i\  <'  of  the  reported  vahu-s  of  pro<lnct  for 
several  sukiII  operators  eonnwtinl  with  tin-  StaiHiiinl  Oil 
Compaiiv.  wiiose  product^,  which  were  h  --^  than  S.Mmj 
each  in  value,  are  included  in  the  returns  made  l>y  that 
I'ompnny.  The  onii-sinn.  therefoi'e.  of  the  small  oiK'f- 
ators  woiilil  liax  i-  hiif  >lii.'ht  ctTect  ujmui  the -.tati^tics  of 
production  anil  lalH>r. 

The  conditions  in  the  miniiij^  industry  diller  nidii  iilly 
from  tlio^o  in  manufacturej''.  The  omission  of  the 
establishments  with  a  product  of  less  than  ^600 1?^  ni:iile 
iu  the  statistics  of  maiuifiu'tiires  so  as  to  avoid  the 
necessity  of  .•securing  and  taltulatinjr  return-  fi>r  small 
shops  in  whieli  no  one  L-s  employed  e.xeept  the  owner, 
who  may  also  Ijc  en}»a<?ed  in  doinjr  tuld  jolw.  and  would 
thus  l)e  more  pri>p4'i  ly  elassi'd  as  a  mochaiiic  than  us  an 
in<ii-|)i'iulent  nianufni'turer.  This  explanation  woidd 
not  apply  to  the  statistics  for  mines  and  ipiarries. 
Many  mines  are  operated  only  a  part  of  the  year,  and 
the  limttt'd  piwiuction  is  due  to  the  >l)ort  time  of  oper- 
ation rather  than  to  the  size  of  the  uiiue  or  to  the 
extent  of  the  dcpasits. 

explained  on  pa^'e  liO,  7  returns  wi-i-e  received 
from  the  Standard  Oil  Company  relating:  to  the  pro- 
duction of  petroleam  and  4  re1atinj;to  tin-  production 
of  iialiir:il  Tliesc  sclicdiilcs  coveri>d  the  work  of 

2!>,!»2.*»  oil  ois.'1-ators  and  ll>  gas  o^Krators.  As  only  1 
romhined  ivport  was  made  for  a  lai^.  number  of  the 
opi'i'atoi'^.  it  is  impossible  to  se^reiiati-  the  jinidui  tion 
of  the  operators  so  as  to  assign  tlunn  to  the  diti«'rent 
■.'roups  Boeordinfr  to  their  production.  The  staitistios 
of  natural  jjii-  iiml  ]irt  1 1  ili  :ii  r  j  n  i'-i'iih  'l  iii  'I'ii'iles 
lit  aiid:iO,  l.ht:  ^^tandard  Oil  Company  heing  I'onsidercil 
as  a  single  producer  of  both  natural  gas  and  petroleum. 
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Taulk  la  NUMHKH  l)F  Ol'lUiATOliS,  NATL'IiAL  G.Us  ANiJ  I'OKOLKUil,  CLASSliO  iiV  VALUE  UF  I'ltODUCf:  liJ02. 
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tabw  ai.— natural  gas  and  texboleum,  classed  by  value  of  product,  with  pebcentaoe  each 
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-  K.ti-lU!.|Vf  o/ 1^  (ti>.  I  I-  ir-  V.  itnm-  .>]...^n«tl.*nM  are  lnr]ii<lc*l  in  liu-  rrjMirrM  nt"  ilir  sun.liinl  i  ill  (.%.in|«»y.  w  hIcU  hii*  h..-..'n  i  U>*oi1  ii*  n  ».innl«-  i.i«-nii.vr, 
*  Cxoluiilvo  o(  '^^ifU  itiM.nitrir*  h  Ikmu  i.i|M'r»tU>iM  ttru  iii4.-luilt.-<t  in  tlir  r«-jM.rt>i  n1  thi.'  t^lAOditnl  UU  Cow^aoy.  w^()h  UuJ  bt^a  clit«^l  mm  a  *.iuglc  ui>t^iiLtor. 
«l«Btlian«ilia'teDt}i  (>(  I  |K<r  mal. 


AccoixUnj,'  to  tlu!  tnl)U'  on  jMijit'  r>(»  tlu'  piodui-tioii  of 
tlie  avrnipr  oponitor  in  natiiriil  jrus  was  valin>d  at 
915,093  and  in  potrolouin  at  ^2,418,  hat  in  making; 
tlipsc  cal(  ulation.s  the  individual  operatoi>*  covemt  by 
till'  reports  of  tlie  Standard  Oil  ConijiHny  woro  counted 
a,'*  s"pai-.it»'  unit.s.  CoDsidering  tiio  roiM)rt  of  the 
Standard  Oil  Company  as  that  of  a  ^inj^lo  opi'rator.  it 
iippearfi  tlmt  s<.'vrii-tonthsof  1  jit-r  cpiit  of  the  op^'rator.-^ 
produced  77..')  jK»rwnt  of  the  total  prtHhu  tion  of  petro- 
Icnni  and  natural  pis.  or  52.7  jx-r  i-eiit  of  the  natural 
ga^  and  Ns.^  per  oeul  of  the  petroleum. 


VI. 

OHAKACTBIt  OF  OVKBRSmP. 

The  oix'rators  of  mines  and  «|uan  itt!«  were  reported 
to  the  Census  either  as  (1)  individuals;  (2)  iinD9  And 
limited  psirtuership.s:  {3}  iDcorpomtod  compaoies;  rod 
(4)  •*  other  fonns."  embracing  cooperative  a^soeuitioiw, 
unuiicipnlities.  penal  in«!titution,s.  etc.  The  followin^f 
tnhle  idx>wsi  the  number  of  operators  and  value  of 
l)t-oduct  uuder  each  of  these  claacHW  of  ownership  tm  re* 
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ported  for  «>iu  h  mineral  ami  jjroup  of  minerals.    lo  been  inoluded  u.s  u  pioduc-t  of  tho  mino  or  qimrrv  pro- 

thiri  and  tho  Micoofdiiif^  tiildi's  i)ifseiitiiit,'  the  viiliio  of  dufiillg  them,  irre.s]HH'tiv«M>f  their  chanu  ter.    This  i> 

product  iiecotvliii^r  to  the  cbaraeter  of  owijcrtihip,  tlie  no<H>s»«rj  Id  order  U>  «bow  the  totoi  pruduriiuo  of  etuili 

value  of  the  l»y-produets  referred  to  on  p&ge  25  have  operator. 

r-uiLK  ai.-.\L  MUKK  Ol'  OI-KlU-lOlttS  AND  VALUE  OF  I'UODICT,  BY  CHARACTER  OF  OWSEB8UJP:  1909. 
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Iii<'liiili'-<  «l.!it,^.7;>:i.  fur  ulili'li  cluinii  tiT  of  iiu  nctpllipttiHiltolft|iar|*a, 

'   "         '  '  '  '         '    '<I1II)N«TI>  . 

'  or>',  I:  niiiirn««lte,  1;  gudjrManaa,  l:  nickel  and  eobalt,  3;  rutU«,  I. 


'^IHUtlHnl  oii  t>MU|muy  i^nttTt-il  iix  1  I'oi 
'IiiiclililisaiMmtiiinmiollau'F:  Clinmit' 


Of  the  17,31S  oiMMfitov^  inrlml.-i!  in  Tiilde  21.  S,4<iO. 
or  per  txat,  were  iiidividuitlN;  ;;,Tli>,  or  21. a  per 
cent,  Bnnsand  limited  partner^hiiis:  and  4,9»t,  or  S8.6 

jM>r  cent. iiicorporiited  eoiii|Niiiies:  vvliili  is'i.  or  l.l  per 
eeiit.  wci-e  c-ooporalivc  Ui>»oci)ition!«,  tiuinii  ij)«litie(>.  pe- 
iml  in.stitiitii'ii-,  etc. 

'I'he  iHUiiber  of  op>rnlf>i->i  niii!  the  \  iihir  nf  the  pro- 
duction of  petruleuiii  are  ouiiited  troiii  tlie  table,  be- 


cau.-i**  the  rhnnieter  of  ownership  wn--  not  tfivrn  for 
2.S.i»-jl4  of  the  2I»,522  operators  report(>(i  for  the  indus- 
try. Of  the  598  operators  of  petroleum  weHa  for 
which  the  form  of  owiier>ihiii  ^^•a<  rcjini-tcd,  l'*?  wore 
individual."'.  »>!•  tiriiis,  417  nnoi  puniled  eouiiiiinies, 
and  5  were  re]X)rte<I  under  varioii.s  kinds  embraced 
in  "other  foriiLis.''  With  frw  aiiil  uiiItiipoHHnt  ex- 
eeplious,  eaeh  of  the  dideient  ela.s»*'8  of  iniuetals 
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enumerated  was  produced  by  operators  cimducting' 
bumness  under  nil  tliree  of  the  priDcipal  forms  of 
ownership;  i.  e.,  individuiil.  (irni.  iirui  int'orporatotl 
compauy.  Of  the  18'.*  op«'rntors  in*  Indod  in  the  }rroup 
of  **otiier  fortDB*'  of  ownershii»,  7S  reprrsi-nt  niim-s, 
qnarries,  or  weJU operated  hy  tlio  I'niteil  St»tc>.  or  hy 
city,  of  town  governnumtg,  or  \i\  ponul,  orele«mosynurv 
iiisititutioiKk  The  it'iiminin}^  111  ruiiies,  ((uunifs.  or 
vellfl  were  controlled  hy  cooperative  ntwocktioiiei,  re- 
oeivera,  lessees,  religious  organisations,  and  other  mis- 

Tablb  flii.— F£R  cent  PUTRIBimOir,  BY  GHABACTER  OF  OWNEBSHir,  OF.  NUMBER  OF  OPERATORfiS  AXD  VALUE 

OP  PfiODUCT,  FOR  FAC'll  MINKRAI.  \NI>  <;ROUP  OP  MINERA1J4:  1902. 

lCi(cU»<lr«  nl  iMKrolcun).] 


cellnneouH  fomis  of  ovmei-ship.    Of  the  «  operators 

includfii  in  llic  ijrou|)  of  "uli  otlier  niincniU."  1  was 
Hii  iiirlividual,  2  were  linnc>,  nnd  a  were  incorporated 
I'oniimnies. 

Th»'  follow  ill;;  taMo  shows  tiie  proportion  of  tlieoper- 
aton»  and  vnluc  of  pi-uductv  fur  eai-b  mineral  and  group 
of  minerals  produced  by  indiridualii,  firniKand  limited 
partnerships.  in«-orponitrd  coiupanieis,  and  Other  foruu 
of  ownership,  respectively: 
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'inclwlBichHiim  m,  mivMoite.  molrMcimB,  ntakcl  and  n>talt>  and  nifllc. 


HuUvidHal  moRtnh^. — ^Tbis  form  of  ownership  fol- 
low.-* till'  indiviiinal  iirosjjector  and  i-  ]i(TiiliHr  In  the 
develupinent  of  entail  mines,  lar^-  ikuiiilM>r.s  of  whieh 
were r()port4!d  for  hituniinou.s  eoal.  linie.stone^  and  dolo- 
mites, ttid  for  other  miaerala  well  di«tributed  and  m 


located  that  they  oould  be  worked  with  a  limited  capi- 
tal. PrjH'tifallv  all  nf  f'l*'  ojM'rators  in  pneious  stones 
and  the  majority  of  those  in  nutural-ga:<i  and  petro- 
leum wells  wore  enumerated  aa  indiridinils.  Nearly 
half  of  all  the  mining  opcratiomt  reported  were  eon- 
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ducted  by  iudividuals,  and  tbb  furtu  of  owneriibip  i 
«zist«d  in  the  prodaetion  of  fn«etie«lly  nil  kin<)ft  of  I 

niiiiPifilH;  but  tho  ]irodiicttor)  it-^olf  wns  ronipiinttivi^ly 
uuiniporUuit.  I'ltis  i.s  indicated  by  the  v  aluts  of  produi-t,  | 
whieb  Rtnountod  to  $!U,4^,7M  in  the  case  of  iadivida-  | 
aK-.  and  formed  only  Ti.l  ])or  cont  i)f  tho  total  for  all 
luintis.    Cutu|iiiratively  few  itidivi«luul  operators  euii-  i 
dpcted  enterprisefi  of  great  nui^itudo.  but  in  ilie  pro-  | 
duftiou  of  IS  Hiffcrrnt  ■  la^^-soH  of  luinorali*.  oiiuinoratvtl 
iu  Table  21,  the  product  n>|M)rtcd  for  iiidividuul  opor- 
atois  exceeded  tlut  of  firin><  or  iMUtnersblps.   In  no  i 

caMC,  liowevor.  did  thf  valuo  of  tli<i  product"  of  indi- 
viduals oxoMjd  tl»t!  vsdui'  of  till'  produi't:^  of  invorporatwl 
companins. 

J'^iriuM  o/  jMirfiit^rxhij'^.  In  nmtiy  iiintjinrox  tlioM' 
forin-s  of  ownership  uit;  Imt  a  »l»  p  to  the  fornmtion  of 
inoor}K>r»ted  ooiupanicn.  Thev  includo  all  tirms  and 
|>artn«rsiiii)s,  whethiT  ffeni'ml  or  limited.  Tlu*  :!.T1?<  ; 
tirms  or  partnerships  formed  i\J>  per  cent  of  the  loUil 
niiMi)>er  of  ojx>rators,  and  their  pHKluets  were  vuhnMl  at 
$52,"S2,liH,  or  7.3  per  ceut  of  the  total  value  of  pnwl- 
ucLii.  The  number  of  fimw  «ir  partnerships  was  not  as 
Ippeat  M  the  nuui)M-r  of  individuals,  but  the  value  of 
tiieir  products  exeecdetl  the  vahn-  of  the  products  of 
indlTiduaLs  by  !^s,;^l;^,3.S7.  or  18.7  per  cent.  The  prwl-  | 
ucfe  under  the  linn  or  purtaert»btp  form  of  uwner!«hip 
exceeded  tbe  product  under  incorporated  companies  in 
the  cnees  of  manganese  ore,  barytes,  and  mica.  No  fi  mts 
or  partnerships  were  reported  a.-  enj^ajred  in  tlie  pro- 
duction of  hoi-ax,  bauxite,  fuller's  earth,  tuujpiten,  or 
uraninm  and  vanadium. 

liHirrjMirnti-il  <tnnpiiiui M.  From  the  stand{>oint  of  ] 
value  of  products  the  incorporated  form  of  ownership  i 
now  predominates  in  both  mannlacturefi  and  mining,  I 

but  especially  In  iiiiiiinj^.    According,'  to  the  rejxirt.s  of 

the  cemtus  of  iiiw  \Xw.  value  of  the  product<i  of  incor-  j 

porated  companies  en{ra<,'ed  in  manufactures  formed  { 

SK.a  per  cent  of  the  total  {^ios.s  value  of  produet.s  of  all  j 

manufactures.   In  the  mining  iudu8try  the  products  of  i 

tbe  incorporated  companies  formed  89.8  per  cent  of  tbe  | 
total  for  all  mine^  and  quarries.    Tlii?*  form  of  owner- 

ahip  iocladea  all  joint  i»tuuk  Lumpauii;^  the  capitalijsa-  i 


tion  of  which  is  asualiy  divided  into  sharers  of  a  tixed 
authericed  value,  tvanafienible  at  tbe  option  of  tbe  indt- 

vulnnl  -liurcli'jlilvr-.  These  con)lviiii4<<  ;iri'  tisiiully  iii- 
eorponited  untier  the  geuerul  corporation  laws  of  the 
different  states,  but  in  a  number  of  instances  the  char- 
ters are  »)btained  by  a  ^in  rlal  ;iif  of  the  lefri^htttire. 
The  pmlominatin^''  importance  ot  llie  corporation  in  the 
production  of  the  different  clasxe^i  of  minerale  ia  shown 
by  Tal»li>  '!"his  form  of  owner«})i]i  wus  reported  for 
all  of  the  uunerais,  with  the  exception  of  bubri»toiiCii 
and  millstones,  lithium  ore.  tun<r'Ston.  and  uranium  and 
vaiKnituiii.  uni!  In  all,  with  the  exception  .>f  nianijunese 
ore,  i»arylc;-,  iiiira,  -ilatc,  and  •'all  4>tln  r  itiiiieiuls,  "  the 
value  of  the  produt  t  ~  of  I  hi  '  incorporated coin])anieBWU 
far  ill  rxd  -,^  l  it  that  shown  for  the  other  forms  of  owner- 
ship, in  tiie  anijority  of  aisea  it  was  more  than  double 
the  vulne  of  producta  reported  for  either  individuala 
or  tirms. 

The  jjr«'at  increase!  in  the  consiunption  of  c(ml  and  tlui 
demand  f<ir  raw  material  to  meet  the  requirenieiit-s  of 
niauufuctures  has  r<ii«ultcd  in  u  gtmernl  and  extensive 
development  of  the  mining  indutttrieK,  ei»pecially  those 
for  which  the  depcxsits  are  confined  to  well-defined  geo- 
•;:niphtc  districts.  Kxlensive  mining  operations  can  be 
carriiil  on  successf idly  only  by  the  employtnent  of  larjrc 
capital,  and  the  incorporated  form  of  ownership  is  the 
ui«>»t  convenient  method  of  ni i si ng  MUch  capital.  Incor- 
|>orated  oompenies  orjriinized  primarily  for  manufac- 
turinjj  ent«'rprises  fre<|uently  enj;ai:i'  in  ii;:riiiij/ in  oixler 
to  control  tbe  supply  of  raw  material  uad  to  enable 
tbemflelreK  to  practice  economy  in  prodnotion.  The 
production  of  borax.  molylMlenum,  and  rutile  was  con- 
trolled entirely  by  incorporated  cofflpanie«»  during  the 
i-ensuM  year. 

The  incoriKimted  form  of  ownership  in  all  branches 
of  mioecals  of  »ucii  overwhelmiui,''  importance  that 
tbe  statistics  for  eniploy«H>s.  mlaries,  wa{f«'s,  expenses, 
and  pniiiiK  ts  for  such  companies  are  of  jjreat  ini|)or^ 
tance  when  compared  with  uimilar  statistics  for  all  other 
forms  of  ownership.  Tbe  following  table  makes  a  com- 
pari^iiii  iif  tlji>  <'1iju'ai'r>'i'  fur  eacb  daas  and  for  the 
ditfcrcut  groups  of  uuncrahi: 
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MINES  AND  QUARRIES. 


Tabli  88^*03,1  PABiatN  OF  STATISTICS  FOR  l.NCOKPOBATED  COMPANIES  AND  FOR  ALL  OTUEK  FORMS  OF 
OWKERBHIP,  BY  MINERALS,  AXD  (Utol  i  s  OF  MINEBAL8:  IffQS. 

lEiciaiTv  al  p«iiol«um.] 
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Mr  rent  qI  total. 
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Tabu  fl3.-C0HPARI8ON  OF  STATISTICS  TOR  INOOSFORATBD  CX>HPAinG8  ASD  FOR  ALL  CrmSR  FORMS  OF 
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MINES  AND  QUAiUU^d 


Tablb  as.— COMPAKi'-ON  <i|  fiTATISTICS  I'OU  IXCORIH > UATl  I '  ((KMPAXIES  A.SD  FriH  AI.I,  oTHKB  FORMS  OF 
OVVNKK.smP,  US  MlNEU.iUi^  AHV  UHOUPti  UF  M1NE1UI>:  iS<U2— Continued. 
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To  avokl  disclosing  tbu  opemiiou£i  of  individual  es- 
tabK«hin«Dts  it  was  necessary  to  combine  in  Tttble  2S 
the  stati.-tii'>*  for  foruiKliim  and  oiiicrv.  erv>tj>llii»' 
quartz,  oilstones,  whetstones,  and  scytliestones,  and 
a8l)efitos,  bauxite,  fuller's  earth,  inarl.  and  mona«ite. 

Wliilf  the  nuii)l«>r  of  itK'orporatod  companit^-  (4.l>."il  i 
formed  onlv  '2K>'>  \n-r  cent  of  the  total  nuiubcr  of 
opelatotM.  thov  pn  o  cniployincnt  to  4T9.fil8,  or  85  por 
rent  of  tli<>  wii<,'«'  III  i  '^.  iiiid  jmid  »5:-i«'(;.;5t>!i.tl:;:^.  or 
85.1)  per  cent  of  the  lutal  wages  paid  by  all  operators. 
These  compAnira  aUo  paid  $4{),7O7,809.  or  per 
<Tiit  of  the-  niiscolluiiroo.s  oxpcuMis,  uikI  tho  <'o>t  of 
their  supplies  and  materials  reached  <^3,lld,ii)U,  or 
87.8  per  cent  of  the  total  cost,  while  the  value  of  their 
products,  )inioiintiii}>'  to  sjWWCt.  13l>,;?:j;'>,  was  W.'A  ]>i<r 
cent  of  the  value  of  products  for  all  miae^^  quarries), 
and  weUa. 

Iiu'or])oniti'd  i'(mij>uni<\'*  hiivi'  iLSHunu'd  the  f^rcatcsl 
importance  in  tlie  production  of  ores.  They  employed 
98,887.  or  89.5  per  cent  of  tho  wa|ro-«irnei"«  in  the 
iMPt;i!lii'  ^roiip  and  paid  tl.i'tn  . Kl." .  •>!■  pi  r 
cent  of  the  \vagc».  The  protlutt>>  were  valued  a. 
fl92,S07,3fli8,  foniiinir  89.S  per  cent  of  the  total  value 
of  jirnihirf-  ill  (hl~  (jrniip. 

I'racticiiliv  the  entire  priKlut  tion  of  copper  ore  was 
under  the  control  of  incorporated  companies,  these 
*'oinimnie>  <'i!ipli>yiiiy  i<7.1'  per  eeiit  "f  tli<'  \va<re -earners 
aud  re|>orting  i^b.o  per  cent  of  tiie  tutui  value  of  pitxl- 
tictsforthis  mineral.  Only  144  openitons  were  reported 
foi-thisniinonil  and  Imt  44  of  them  were  nnitu'4irp'  i  at  i  il. 
their  product  formintf  only  1.5  per  cent  of  the  total 
value  of  the  product.   In  the  metallic  irroup  of  min- 

cnils  ifi'ii  <']■<•  -ttiii'K  nr->:t  fn  rii]i|n  r  hi  thf  jmrt  jilnyed 
by  ineorjKnnted  eouipaiiies,  thi.s  form  of  ownersliipgiv- 
iDff  employment  to  36,316,  or  93.5  per  «ent  &t  the 
Vitxirp  ,>ririii  7's  and  re])orte<l  products  valued  at  'M't.l  per 
cent  of  the  total  value  of  products  fur  this  uiiueral. 
The  lai^  number  of  small  operaton  engaged  in  the 
priKhu'titin  of  lead  and  /inr  ore  ii:  Mi^-oiiri  inul  in  ttn' 
production  of  precious  metals  throughout  the  \\  esterii 
states  reduced  the  coraparatiFB  iinportanoo  of  incorpo- 
rated eonipatiies  in  the  pro<lu<'tt<ni  f>f  tlii'-;i>  inim  rul-. 
Alangttne.fC  ore  was  the  only  oxeeption  to  tin  [m  doini- 
nanceof  the  corporation  in  the  production  of  ores.  The 
production  <if  tlii^  iiiinin-iil  is  still  largely  under  the 
contr<il  of  in(li\ idiials  and  lirnis. 

Ni  \t  ill  importance  to  the  orea,  in  the  produotion  by 
the  incorporated  form  of  ownership  is  tiie  jjronp  of 
minerals  classed  as  fuels.  In  the  foregoinj^  tahie  the 
statistics  for  fuels  ilo  not  include  the  production  of 
petroh'iini.  Of  the  0,477  ojwmitors  reporte<l  tor  an- 
thracite and  bituminous  ooal  mines  and  uatunil-^'ns 
well),  only  2,996,  or  81.4  per  cent,  were  iiicorporated 
oompaDies.  Theeo  companies,  however,  gave  employ- 
ment to  317,121,  or  89.3  per  cent,  of  the  855,007  wngv 
eaniers.  and  their  products,  v  alued  at  !*:C)<;,">'ii<.  i  n', 
formed  Sd.ti  per  cent  of  the  total  value  of  protluctn  for 


I  this  uiiueral,    in  this  group  the  [^redowinance  of  the 
I  incorporated  forai  of  ownership  wa*  espe<  ially  iii^>- 
nounceil  in  the  ))r<»iu(.tioii  of  riatnnd  i.'as.  the  incor- 
porated compauiea  employing       per  cent  of  the  total 
number  of  wagc-«imeT».  and  producing'  95.T  per  cent 
of  the  total  ]»ro<lucts.    In  the  ])fo(hiction  of  anthraeite 
[  coal,  76  incorporated  coiii|>anii  s,  funiiiufi  fi!!'.'  jkt  cent 
I  of  the  operators,  employed  t]3..H17.  or  9n.l>  jK>r  cent,  of 
ilii'    w  ii ui-.«'arners.   aud    their    pnnhu'ts.    valued  at 
;  !f'jy,2o;',i'24,  formed  yu.y  per  cent  of  the  total  value 
I  of  the  products  of  the  industry.   The  1,617  incorpo- 
nited  eompanies  eajjajfed  in  the  mining  of  hitumino'is 
I  coal  gave  employment  to  24t>,2!8U,  or         per  cent,  of 
I  the  wage-earners,  and  the  value  of  their  products, 

amonntinj^  (<i  ^2^7 .>'"-'j.""^,  form<>d  >v>s.ii  {wr  cent  of 
.  the  total  value  of  bituminous  coal  mined  during  the 
!  year. 

Of  the  ."),74d  operators  reported  for  struetund  mate- 
1  rials,  s7tf,  or  only  15.3  per  cent,  were  ini-oi-jiorated 
I  compaiues.   This  compamti^'ely  xmall  proportion  of 
incttrporated   uju  i-itoiv  rr  nfrolli  il  eonsidera)»ly  more 
than  half  of  the  industry.    Their  wage'eariH>i'i»,  nuui- 
\  berinir  58,589,  formed  69.1  percent  of  all  wafre-eamers, 
aufl  r'li  ir'  p  odncf-.  \ii1u<t!  at  (.I'nv., ■;■_>:;.  |",,rTiicd  *>>'>. i'> 
I  pt!r  cent  of  ihi;  products.    Uf  Ihc  ditierent  clawses  of 
I  minerals  Included  in  tliis  grotip  the  incorporated  form 
nf  (■•.\  rrivjiip  pmlomlnuted  for  cement,  limestones  and 
dolomites,  uud  marble.   The  mauufacture  of  vcuient 
1  reported  by  the  Census  was  confined  to  establishments 

n)).-r;itili_'     1 1  u;i:  t  i.'-.       Praetit-allv'    tin      .  Iiiin  uutput 

,  obtained  in  this  manner  was  produced  by  incorporated 
oompanies.   These  companies  gave  employment  to  98.6 
j)er  rent  of  tin  w.vrv  I'nrwr-'  mirn'j'Cfl  in  t!ie  industry, 
j  aud  their  protluctiou  formed  UV.'ni  per  cent  of  the  value 
I  of  the  prodncta.   Only  10  of  the  98  operators  were 
unincor]}orated.an«i  their  pro'bn  t inn  formi  il  iinly>eveii- 
I  tenths  of  1  per  cent  of  the  tutal  value  of  (he  product  for 
{  the  iadtistry. 

Thf  ini-nrjiiirnti  i!  ruDijimiii'--  >'nL.';iL;<M!  in  thi^  produc- 
'  tion  of  limestones  ami  dolomites  gave  cniployuient  to 
I         per  cent  of  the  wajfe-earaera  reported  for  all 
.[Tntrrii  -  ;!i'\  < .((■.'!  to  tfii«  production  of  tliesi'  stoties, 
and  in  value  their  products  formed  ."iSt.s  per  cent  of 
the  total.   A  greater  jn-eijondertraco  of  the  incorpo- 
rated form  of  ownei-ship  is  shown  fur  iiiiirli!r.  the 
incorporated  companies  in   this  indusiry  eniploying 
97.1  per  cent  of  the  wage farneis.  and  reportiojf  88.6 
per  cent  of  the  t<ital  vaUie  of  i)nMlu<  ts. 
,      The  produetion  of  clay  re]K)rted  by  the  Bun-au  of 
I  tho  Census  was  contined  to  the  prcKhicts  sold  as  sueli, 
and  did  not  include   the  manufaelure  of  brick  and 
:  pottery  prodm-ts.    While  the  number  of  wage-earnerti 
I  and  the  value  of  the  product  reixirled  for  the  unilH 
'  eorporat<Ml  operators  engag«^  in  cbi.3'  raining  and  in 
j  the  ((uarrying  of  sandstones  and  qoartisites,  silieeotu* 
rrysialline  rocks,  and  slate,  were  slightly  in  excess  of 
those  reported  for  incorporated  companies,  the  iudica- 
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tioaa  are  that  the  incorpomted  form  of  ownership  is 
aasnmintf  control  of  these  indnstries. 

The  mines  oiijrayed  in  tlio  production  of  abrasive  nm- 
teriiils  and  controlled  by  incorporated  coaip<iuie«  gave 
etii])l(>yn)ent  to  60.5  per  c«nt  of  the  wagc-earaeirs  re- 
ported for  this  f^roup.  uml  tln  it  pnxlucts  fftrilied  7'>.*i 
per  cent  of  tlie  total  value.  Only  quarries  were  re-  i 
ported  as  engaged  In  the  production  of  bnhrstone!;  and  I 
millstones  as  their  priii  ipnt  pr%  >fli:<  t-.  'I'wenty-three. 
of  these  quarrieii  were  operated  uudcr  the  individuid 
form  of  ownership  and  6  faj  firms  or  partnemhipa.  The 
t  ii  LTi  r  jjrojKirtion  of  Imhistones  and  millstones  was  oh- 
taiued  fi-om  siaudbtoue  quarries,  which  are  included  under 
the  fftmp  of  fltmctuTRl  materials.  The  figures  in  Table 

'J.',,  till' I  >ri  irr.  ilii  not  'lii!ir:i(r  t!l.'  ]  tfojioi'tion  of  tlie 

prcKiucla  of  this  cinas  i>btained  from  quurrieit  operated 
by  incorporated  «omp«oieB.   The  Inforpomted  form  of 

iii'i'>lii|>  ]m'i-)c>niii)ntr'rl  in  <  tin-  <it!ii  i-  nilnerals 
iui-luded  in  the  jfroup  of  abrasive  maleriais  witli  the  i 
exception  of  garnet.  In  the  mm  of  garnet  8  of  the  7 
operatnr-^  xvrre  incori>orat«'d.  and  tliey  re|>ortod  a  pro- 
duct vulue<l  at  S-2T,!too.  <>r  21  ]ht  cent  of  the  tt)tal  for 
this  mineral. 

The  imuUiction  of  eheiiiical  material-  -Imu  -  ;t  'L  ;  idod 
preponderance  iu  favoi'  of  the  iucorjxmuiii  loini  of 
ownotMhip,  over  78  per  cent  of  the  productkm  of  each 
mi!ii  beinj,'  reported  hy  incorporuted  companies. 
Xaivinj^;  tl)ia group  as  a  whole,  the  (■or|)onitions — 1  lt5  out 
of  the  174  prciducers  -employe<l  per  cent  of  the 
wajre-earners.  paid  S.").-J  per  cent  of  the  wajjes.  and  rv- 
ported  .S<s.3  per  ccut  of  the  total  value  of  liie  proiluct. 

Of  tile  TTproducontof  pigment8,2>i  were  incorporated. 
These  incorporated  com  anies  employt^tl  'i^t'i.  <>r  +S.;? 
per  cent,  of  the  5'.>-J  wafje-earners,  and  jwiid  !?loi),4S(». 
or  46.3  per  cent,  of  the  wajjes.  and  their  products 
amounted  to  1^871,651,  or  65.9  per  cent,  of  the  total  for  i 
the  jfroup.  ' 

The  miscellaneous  j;roup  of  minerals,  taken  an  a 
whole,  shows  that  the  bu^ines.>  of  incorporated  oper-  i 
ators  predominated  in  the  proportion  of  about  8  to  1.  | 
They  constituted  1.5.1  per  cent  of  the  tisS  producei-^. 
employed  79.5  per  cent  of  the  •i.  i'V'  wni,'e-earners,  paid 
78.6  per  cent  of  the  $l,085.7s  !  puid  in  wage*,  and 
reported  a  pi-oduct  valued  at  #2,599,193,  or  77.6  per  ' 
cent,  of  tlie  total  for  the  group. 

PeiroUuHi. — As  previously  e.vplained,  the  character 
of  ownership  was  not  reporttnl  for  2f^.t'_'I  (iperatoT-s 
engaged  in  the  production  of  petroleum,  aiud  for  this 
reK.<«n  the  data  were  excluded  from  the  precedin*,' 

taMi In  tin-  fMlI,,\viii._'  tiiMi  th,'  n'pott  fm-  the 
iStiUidaa-d  Oil  Company  ha**  bceu  considered  ujs  that  of 
an  incorporated  company  coTerin^  the  operations  of 

2S,it24  other  ope  rat"  t-.  WKitc  tl>i--  riMi:r:injT-ement  does 
not  show  the  true  clmracter  of  the  uwnerHhip  of  the 
individual  operators,  it  probably  conveys  an  acearate 
idea  of  the  actual  control  of  the  prodaotion. 
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The  operators  iiiflisric-r!  a-  im-or}M)rated  companies  in 
the  above  table  aiul  enfpijfcti  in  the  production  of  petro- 
leum gave  employment  to  17.350,  or  98.8  per  cent, 
of  the  wa<!:e-earners,  and  their  wages  amounted  to 
$lo,04i.«7n.  or  o  jier  cent,  of  the  total  wages  paid  iu 
tlieindastry .  I'liei  r product»>  were  ^•alued  !itt69,9SO,0(tO, 
or  OT.f*  jM»r  cent,  of  the  total  value  of  product. 

lii<hixtriiil  I'l/Htbiuutioits. — The  statiiiticjs  pre^euted  in 
the  preceding'  itection  indicate  the  extent  to  wbidi  the 
tirm  and  the  inoorpontled  company  hare  n,«snmed 
control  of  the  nuning  indui^tries.  The  exigencies  of 
])r<xln<'tion  on  a  hnye  scale  anil  the  (h>sirability  of  con- 
trolling all  or  a  large  portion  of  the  deposits  of  certain 
mineraK  eombined  with  the  advantajjes  of  carry inij  on 
mining  and  manufacturing  under  the  same  management 
and  with  the  uae  of  the  some  capital,  have  led  to  the  con- 
solidation of  formerly  indejiendent  operators  and  the 
formation  of  what  are  commonly  known  its  industrial 
c«>ml>i  nations.  Such  coubinattons  are  a  form  of  in- 
c<ir|Minited  ownership,  and  the  statiKtics  for  them  should 
be  <'<>nsi<leriHi  in  cotmeetif 'ri  \\\\\\  ilid-i-  fm-  iii<  r.r]'i>i 
couipaniett.  ThLs  form  of  ownership  has  assumed  large 
proportions  in  the  manufacturing  industries.  In  pre- 
-I  htiii-^f  till'  -tati--(i<  ■-  i  >f  combinations  in  tlies<'  imin-n  ii»s 
Uie  following  detinitiou  was  giveu  in  the  report  of  the 
Twelfth  Census  on  manufactnres: 

Kiir  tli4'  piirjMiH"  (i(  the  CfiiMl*  the  nile  has  liccn  ftii<i)it>il  tn  nin- 
Kulcrtjd  auTi'ViTdtioii  of  iiiillH  an  ituhi.'-triiil  iMniloiirtlimi  niiKw  it 
consists  (if  a  iiniiiloT  nf  formerly  iudepeaiU'ii"  li  I-  Ir.  h  hitve 
be«u  brauKht  togiether  iolo  one  oooipany  umlcr  a  charter  ubbiined 
for  tbat  jmipooe.  We  ther^re  eiGclnde  from  this  categeiy  many 
large  eatatrtishmentB  cooipiteiiis  »  nnmhar  of  milla  vhkh  have 
grown  up,  not'  t>y  mmlniuition  with  other  mOb,  but  by  the  cmco 
tioti  iif  tiew  i>iMii(.«  I'f  the  imrchaae  of  old  mam. 

Tlie  word  ''Irii^t'"  wuh  avoiiled  in  thinlefinitioii,  hefSiw,  while 
it  may  h;ive  mnie  to  convey  to  tlie  |Mi|mlar  mitnl  a  <K'liuit<- i<lea, 
it  s|aii<i>  tei'htiii^illy  for  :i  fonii  of  orp<tii»ltii>n  iiinler  wliii  h  the 
^toikhoMers  of  «-iU'h  of  tltt- scpnrute  •■oniiiiinii''!  a»><ij»ii  tlii-ir  ritoi  k 
to  a  cermiii  imnihiT  of  tnistii-!',  tlniM  ihe'e  trii'tLi-s  ah 

irreviK-ahle  |>ower  i)f  attorney  to  vote  tlie  i--t<ick  as  tliey  m'i-  fit. 
This  (orm  of  oigauiuiion  haa  been  declared  tll^gul  1^  th«  act  of 
July  t,  imo^  Tifty-flrat  Ctmg^Km,  ftratMMlon,  entitled  "An  act 
to  protect  tiade  and  commerce  u<;uiniit  unlawfiil  reatiaint  of 
mono|iol]«i"  (S6  StBtatas at  Large,  |>age  2Q0),  and  by  UwatatntHi 
ofmniyatatM. 
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While  the  compilntion  of  stetbitics  for  nunuflietures  j 

in  confotniiitv  witfi  \hi<  definition  rr>tilt<Hl  in  the  piv- 
senlation  of  totals  whirli  show  the  extent  to  which 
fonuerly  independent  esfaiblisbmentB  bavn  cnmn  under 
thi'  same  ownership,  and  the  inajfTiititdo  of  then  oprra- 
tioiis,  they  du  uot  show  the  extent  to  whkh  the  i 
prodncdon  baa  become  concentrated  in  fewer  establish-  | 
nionts.     In  order  to  «how  sucli  oJiicerit ration  it  ii» 
ne<  e.ssarv  to  consider  ail  large  ewtjiliiishments.  In-PHpec-  '■ 
tivo  of  thv  nii  thod  of  their  formation,  and  this  ha.s  Ih'oh  ! 
done  for  the  mining  indiiHtries  in  Se<'tionf*  V  and  VI  of 
Chapter  II.    As  tlie  extent  of  the  deposits  of  nian.v 
minerals  <an  be  determined  \erv  aei  uintely  unri  the 
prwluetion  eontrollod  through  their  pnrchase.  the  inin- 
injji'  it»diistries  hold  out  indna'aients  wliich  do  not  exist 
in  other  industries  to  the  fTd  iiiution  of  industrial  com- 
liinutions  or  other  forms  of  buaiueptf  organizations  to 
control  the  production. 

The  ojn'mtions  of  n  iuim'!M»r  of  corporations  in  the 
milling  industry  have  ac<|nircil  enormous  pi-oportions 
through  tlie  gnulual  purchase  and  development  of  new 
properties,  and  there  are  numerous  cases  of  consolida- 
tion of  smaW  independent  opcratoi-s.  espociallj  in  the  | 
production  <if  gold,  silver,  lead,  and  xinc    While  the  ' 
object  of  these  eon.'tolidatioiiB  may  sometimes  lie  the 
reduction  of  operating  expeiMos*  swh  conwlidatioiw  i 
are  frequently  made  with  the  intention  of  iwuing  a  | 
larger  amount  of  capital  utoi-k  tlwin  was  possible  under 
anindependeatformofoxganization.    Inmanyin8Uuioe»  1 
independent  mining  claims  or  prospects  have  been  made  '| 
the  basis  ftir  the  organization  of  corporations,  and  the 
claiuw  have  been  capitalized  on  their  possible  produc-  1 
tion,  although  mining  openitions  had  not  actually  com-  | 

menced  at  the  time  of  the  formation  of  the  company. 

The  production  of  aome  mtneralH  in  probably  con-  | 
trolled  by  a  mnttial  understanding  between  tiie  operators  | 
nf  tin-  iiiluf>s  or  l»etween  the  operators  iind  trans|)orta- 
tiuu  cumpaiiiei},  but  it  in  impmcticable  to  identify  i 
operations  which  are  oontrolled  by  nrmngementsof  thitt  I 
cbanirii-r'. 

A  uuuilMir  of  the  coui]xtuies  included  in  the  uiininj;  < 
oensua  were  engi^^  in  other  industriee,  sncb  as  manU' 

facturinjr  nr  f  nuispi  it  liition;  the  mining  openitions  were 
iiicideutul  to  their  other  iutei-esti>,  and  it  wm  imponwible  | 


to  segregate  the  eapltaliaation  so  aa  to  aas^o  a  proper 

prf>p<irtifm  (n  the  ititning  interests.  The  Standard  Oil 
Connwny,  r«ir  example,  in  uuguged  primarily  in  the 
refining  of  petroleum  and  produces  only  a  limited 
amount  of  cnnlc  niutortnl;  hnt.  a<  cxyiliiinid  on  iwge 
thi*i  company  made  i-*«portH  covering  the  oj>erations  of 
a  large  numlier  of  producers  of  petroleum.  The  U  nited 
SfjHcs  Stci'l  Coi-jvirntinn  is  engaged  ]iriiniirily  in  the 
luanut'acture  oi  iron  mid  .sUh-1  products,  liul  it  also  oj)er- 
atesantunbcr  of  iron  ore  and  coal  mines,  limestoiw 
ijuarries,  and  natural  gas  wells,  and  its  capitalization 
covciv  other  interest.s.  \  numh<>r  of  larg«5  coiupuniea 
which  are  engaged  extensively  in  manufacturing,  as 
well  us  in  mining  and  other  industries,  have  re|)orted 
their  entire  cupituli/ation  in  reply  to  the  inquiries  on 
the  mining  schedule,  together  with  all  dividends  and 
interest  accrued  from  the  )>rolits  of  Ixjth  the  mining  and 
manufa«'turing operations,  declaring  that  it  was  impossi- 
ble to  make  a  se]>aratinn.  Nitt^tMc  among  such  com- 
panies are  the  H<>pulilic  Iron  and  Steel  Company,  the 
Sloss  Shellield  .Steel  and  Iron  Com]>any.  the  New.lcrst!y 
Zinc  Company,  the  Alabama  Consolidated  ('oal  and 
Iron  Comiwny,  the  Colorado  Fuel  and  ln)n  Company, 
the  Kmpire  .Steel  and  Inni  Comimny,  the  Pacific  Coast 
Comjjany.  ihe  rhilndelphia  Company,  the  Tennetisee 
Ck»l,  Iron,  and  Kailroad  Company,  and  the  Virginia 
Iron,  C^oal,  and  Coke  Company.  This  is  also  true,  to 
a  greater  or  less  degree,  of  most  of  the  companies 
reporting  capital  s(ocIl,  aa  a  very  amall  proportion  of 
them  confine  their  openitions  solely  to  mining. 

It  is  evident,  therefore,  that  while  industrial  combi- 
nations similar  to  those  referred  to  in  the  report  on 
manufnctures  of  the  Twelfth  Census  do  exist  in  the 
mining  industries,  it  is  impracticable  to  compile  stitis- 
factory  statisticn  for  them.  Hut  eliminating  from 
consideration  the  prodoction  of  coal,  {>etroleum.  and 
niitutul  ^!is,  iiml  niMipilirig  the  statistics  of  the  li  st  of 
the  minuraU  in  clotw  confonui^  as  possible  with  tbo 
definition  given  above,  it  Is  fbnnd  that  industrial  com- 
Miiatinii- ■■\i-.t  ill  till'  proiliii  i i>f  -ievemi  niiTieinls. 
Table  2h  shows  for  all  the  items  discusf^d  in  Hun  diapter 
the  totals  for  all  operators  and  for  industrial  oombina- 
tions  in  the  same  minerals  an!',  thr  iirrcentages  that  the 
iudujitrialcombiuatiouisaroof  the  toluLs  for  ail  operators. 
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TABUt  es.— SUMHARV  PQS  MtNERALfi  FOR  WHICH  INDUSTBIAL  COMBINATIONS  ARE  REPORTED:  IMSL 


Numlirr  i>f  itiiiK  v  'loMrUw.  and  weUj; 

ThihI    

IikIo'IH.iI  1  iMnatlgiw...  

IVr  i  i  in  III  liitaj. ..„,,„,„,„,,..,, 
gkltrifil  nnM'iiii>.  rl«»kii,«tav; 
NninlMi— 

Totiil  

In.liuBIalt  

IVr  (■entof  loM. 
itelhiric-— 

Toliil  

In(1ii«lr(Hl  t-oiiililn 

I'.  r  <rni  of  total. 
W«MCi'iirti<  r^: 
AV'L'nuEL*  tiuinli 

T'.Wil 

liiJustrtalt  

IVr  peotof  tolal. 

VVaitp*— 
To<jil  . . 

In<1u«tritil  combh 

IVr  "•lilt  "I  t'ltaJ. .  

OomrHPl  »  nrt 

Tolnl  

ln<lii»in«l  ramltuwtiam.... 

I'criviiEof  MM  

HiH-<'llHiii"itui«qmM«M 

TolJil  

lllllUKlriA]  IN>Itlbl|lltt)o11« 

IVTcrnt  of  totiil   , . , 

Cn!it  cif  !iii|t]Olr«  nihI  niiilvrijiiS: 

Ttiul  

I ikI H»t rill  1  rrini bi nil tiotit  •  . « . 

}\t  p«'Ill  of  toUll  ,  

VttllH'  of  lintiltlrl: 

T.il»1  

iiHlu»Ulal  I'omMuuUuiu  ... 
I^rnntt  of  total  


libu  or*?. 

l.iin*'>1'.nir* 
aiid<iokniiii«>. 

.Ml  o(li>  r 
mliUfnUa.  > 

1  1 1 
U  1, 

I'll 
IT 
111  « 

II.  '2Wt 
4il 
I.  1 

71 

■2.  a 

•i.m 

80.1 

m 

MlT 

»u 
u» 
».» 

2,2X1 
IM 
C.« 

8,  MO 
«l 
T.4 

Am  2M 

il.SM.i--.7 

3<i.  r. 

ei'.<l.:il2 

17, 11 

tin,  171 

10.  1 

«.&«; 

S,<M 

as 

7.1 

lei.siii.Tw 

•U.l.M.liVi 

M  K 

Kl.ir.l.ior. 
89. 7*7.  ITO 
16. » 

fti.  «.=«;.  7.iO 
42.3 

fI4,7.Vu,6!« 

7.4 

•»,««,<«« 

«.3 

*!»■>:"/.• 

Sl!«,7ft(i 

«iMn 

S119,.i7a 

n.o 

1.7 

tM,U9 
4.9 

.'>:!. : 

W.  (U9.  IIW 
41 ,  '.1 

3^  1) 

o,  7 

«.S 

«r.S.4ii-,,3r.M 
IM.S 

S.'>I.K".08fl 

f2l.3r.*.S>i 
|S.1»9,US 
8.7 

$30.411. nOI 

»47.)*lil.  WJ 

■  IndateiHpiialnniradUtinirinotwndi.  cornndaiw  

■Ma,  ■iidaloiiM  and  qnarMtok  illlotOM  crjataVHu  racki,  and  talc  and  soapstone. 

Tho  oporntoiv  cliifiscd  as  industrial  oonibiinttioiis  and 

enffKffed  in  the  production  of  iron  ore  gave  employ- 
ment to  49.8  per  cent  of  the  wi^;e•«amer8  and  in  value 

their  piodutt.-*  formod  o8.3  ]"  r  nt  of  tho  total  vuluo  of 
all  the  iron  ore  produced  during  tho  yonr.  While  only 
14.6  per  cent  of  the  operators  of  copijor  mines  were 
cla-ssod  as  iiKlii>f  rial  i  r)iiili;ii;iri<itis.  tln  v  ijavc  eiiiploy- 
ment  to  ■iS.o  per  ccut  uf  the  wuge-eurnors  and  their 
products  formed  56.7  per  cent  of  the  total  value  of 
prodaeta. 

YIT. 


CAPIT.\L. 

Jit'i'^iuM for  nut  Kt'curuif/  M(iiti4iiii:i. — It  has*  been  the 
praetice  at  prior  oensiuea  to  inelnde  in  the  report  oo 

niinini:  induitrio-^  -tntisticsooiu-onnnjjr  oapital  invested. 
The  uljject  vvum  to  ascei'tuiii  the  value  of  all  iiiiniii^r 
proi)ei'tie.s  and  money  invested  or  in  the  hii.Hino.<s, 
whether  owned  or  horroweil.  In  order  to  develop 
thc»c  amounts  the  iiK|uirie.-;  called  for  the  value  of  the 
mine  and  improvements,  including  land,  bnildingg,  fix* 
tiire.s.  tools,  iinpK'Mierfs.  live  etoek,  Uituhinery.  etr. . 
and  were  in  harmony  \vith  those  eoiuMTniiifj  eiipital  in- 
cluded in  the  -.i  hcrlule  for  the  nianufaeturin<!;  and  nie- 
chaiiieal  indu-stries.  but  tho  stiitistics  for  both  branches 
of  industry  have  frequently  boon  ivferrod  to  a.s 
UDtnutwortliy  and  delusive.  It  is  evident  from  the 
various  inquiries  made  at  the  Eleventh  ('<-iisu» '  that 


'Till*  I'ollowiiiK  iiicHcatf^  th<>  chararttr  of  tht>  inqiiiri«v<  n.^tHl  at 
the  KlfVi-ntli  (Viisaar  For  miixir  iiiiiii'ml-)  tlif-  iiti|i)irit>!<  i'al!«-<l  for 
''totJil  valiH'  itf  iiiftii'  .in.!  iti>!>risv,.nietits.  ih  lit  prtwrit  <1j'V(>|c)h'<1, 
<listril>nt»Nl  a.K  full.  liuiMiiiKs  an<l  Hxtur<>-»:  IrMils.  iiii|>l«- 

mtuitis,  live  stock,  tiiacUiiiery,  and  fiU{>|>lini  uu  luttiU;  utali  uut 


unifoiii)  ain.uni^  Me  re  not  rejjorted  for  capital  invested 
in  all  bninciieK  of  the  mining  industry,  and  the  statis- 
tics can  not  be  accepted  as  representing  the  actual 
value  of  the  mining;  properties  Of  the  amount  of  capital 
invented  in  the  industry. 

All  of  the  objections  to  the  statistics  for  capital  in 
manivfactures  apply  witli  j,'reater  force  to  the  statistics 
for  niinea  and  quarries,  and  they  may  be  summariaed  as 
follows: 

I.  It  i-^  iir;p(:ssible  to  defiiii'  tin'  Ht)rd  '•capital"  for 
statiiitiLul  mea<»unuiient  so  that  it  shall  be  tangible, 
restricted,  and  nniform. 

•J.  The  ini|iiirv  rf.'utc^  inmr  |ivriiiilirc  mul  arouses 
mure  opposition  to  the  progivjsfi  of  tlie  cnuiucratiou  than 
all  of  the  other  inquiries  united. 

Tfi(M-;i!ni' nf  ••  Hxr-rl  i-npit.'il "    land  and  finildinf»< 
is  dependent  upon  conditions  of  whiclui  census  can  take 
no  cognizance. 

1.  'Vhf  liifliciiltif^  attondinrr  tlir  (^nllpi-tion  of  statistics 
for  live  capital  "cash  on  liand,  bills  receivable,  unaet- 
tied  aooounts,  etc."— ptedude  Che  poaaibiUty  of  reliable 
i-esult-s. 

.I.  It  is  impossible  to  eliminate  the  duplication  in  gross 
a.s.sets  and  credit  capital. 

t>.  Good  will,  patents,  mining  rights,  etc.,  arc  forms  of 
capital  for  which  no  .sati.sfactory  value  can  be  obtained. 

7.  Many  mining  companies  have  investments  other 
than  of  the  amounts  required  to  t'arry  on  their  busincas 

rejKirtoil  in  th«  fon-j'oinjf  items.'*  The  itiBtnictitmt"  nsiuiml  that 
tilt'  amount  of  fa|>i(al  ehoiilil  lie  stated  a."  to  incluilo  not  only 
till'  uiniiunt  of  capital  iictuallr  inxi-^ti'd  iti  tin.-  Im^inj-i"",  ax  in  liUKl. 

iiiiiii>ral  riiiht.s,  ri)tlit.<  of  way,  privutf'  railroads,  ImiUlinfTf, 
tuulis  and  nil  utliur  Utnm  ol  iin>|iert,v,  but  also  tliat  used  iu  c»rr>'- 
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and  yet  coofltitutiDg  n  part  of  t lii<ii-  oapital.  such  t»  nul- 
I'Oiuls,  st<>;tni<lii]>'i,  nml  ttnihi-f  Iitnilh.  niid  it  is  iiiiiK)ssilil»> 
to  M'jfr<'j;ii'<-       cH[»iUii  thai  {h? rtuiu«  .sliictly  to  luiiiing. 

s.  A  null)  luM- of  iiiiiu-r^iireopented  under  leased.  The 
lofisws  furnifili  the  tViisus  i-oport-;.  Init  have  no  kiu)wl 
edjfo  of  tlio  valuoof  the  mine  or  thi>  capital  iiivt-i^tcd  hy 
thi'  U'ssor  in  hind,  f^lmfts,  inachinL'n  ,  etc. 

!>.  Tbo  value  of  a  iiiiiic  i»due  chiefly  to  the  character 
and  nniount  of  ore  supix)wd  to  be  in  the  earth,  and  is, 
thi-n'foro.  laigdy  speeulativo. 

The  act  of  Confess  of  March  a,  16ini,  was  the  Amt 
cenam  law  that  specified  the  cJiaracter  of  the  inquiries) 
to  bu  eiubnieed  in  the  (ichodulo  for  nanafacturcs,  and 
the  *'aa)ount  of  capital  invested"  formed  ohe  of  these 
inquiries.  The  same  law  prorided  for  the  censoa  of 
niiiirs.  milling,  and  uiinvntls.  hut  iti  cnuineratiiifr  th<< 
different,  aubjects  to  be  included  in  the  report,  no 
reference  was  made  to  the  capital  invested.  The 
ab>*ciu'o  of  a  dellnito  ])rovision  of  law  and  the  unsatiM- 
fftctoiy  ubatacter  uf  the  statiitics  couoerniog  capital 
collected  at  prior  oensnsee,  justified  the  omisRion  of  this 
inquiry  fi"oni  tlie  ininlni:  <  en>ius  of  1;tn-2.  Tii^'  n  p.n  t 
for  this  censtui,  therefore,  contains  no  infonuatiun  con- 
ceming  the  Talne  of  the  mining  property  or  the  actual 
ftinoiint  of  nipitjil  invented  in  the  industry. 

(JapU<Ui2ation  of  inctfrpomltti  compatii^f  by  miti' 
erah.—'Exclntave  of  the  prodnetA  of  natuml-i^  and 

]M-tri>l<'LllM  well:*,  JS5.it  piT  cent  of  (hr  InuiiriL'  |itoiItir  t-. 

of  the  country  during  liMt  was  produced  by  incorpo- 
rated companies,  and  the  prevnlenoe  of  thi«  form  of 

4)wnei"sliip  indiciitr^  the  desirability  uf  rollci  rinu  -t  i 
tbtics  concerning  tlieir  capitalisation.  While  tlic  eapi 
taliation  of  incorporated  companieB  is  not  the  true 

valiu'  of  tninitiu'  pn>perties.  nrvortholp-j^.  fhr  i'(ini]):inie>4 
are  in  po.-«itiot)  t^)  give  the  amount  of  capital  .>t(x  k  and 
bonded  indebCednesa,  and  InquiHea  oonoeming  stueh 

viiluen  fiiii  hi'  luiswcrcd  rciulily.  The  con^iis  aehedttle, 
therefore,  contained  tlir  t'(illii\\  inu  imjiiirics: 

ii4|$  ou  tl)<3  bu»iii«'<M.  TtiiH  i^tatfiiient,  l»  Ix?  o >iu(ilt!tu,  elioulti  iii- 
clude  aa  otpttal  "  all  money  borrowed,  m  well  m  acconnta  baTing 
a  long  ttin«  to  nut.  Th«  Idea  to  to  net  latumBd  aa  eudtal  all 
money  ill vo<<t<.il  and  iMttl  in  the  hiiHint'ns,  whether  owoeo  by  the 
party  niiikinii  tlie  n'tnrn,  <ir  fiornnvwl.  The  \altM  of  laud,  fix- 
tiiri-!',  etc.,  plioiitil  Ik>  cHtiiujitwl  at  what  thvy  ari'  nMrth  nr  wtmlH 
«.-<ji«(  in  USWK"  Th»;  iiii|uiry  (or  tilt?  |>r<.t  ii>lL-<  im-1;u~  I  all  -  I  fi>r»fi>- 
arjilf  jniKMmtK  im  fi>ilow>:  Totiil  ]ire«>nt  lu  tiial  vufii  vutw  i>f  mini' 

an<l  :iiiiitiii,-  |  i  .it)t,  ^  ,  lo  111- iliHtrilmted  a>-  fi>ll<nn":  l're«.-iil 

UL'tiial  innh  valui'  i>f  tniililiiigei  al  miue,  $  ;  irrywut  actual 

caah  value  of  milrotub  on  aurfaoe,  >  ;  preeent  actual  cash 
vala«  of  macbioery  of  all  kind*  ahove  and  belnw  irroDnd,  inelnd. 

mil  ]rtuiiiif«,  cniiinf^,  l>c>IU-r>,  <-iin',  ti>f>l»,  «•!<■,,  $  ;  iirext'iil  HL-timl 

CN»li  vhUiv  i>f  iiniU-rgrDiind  iiii;>r<'>V(>i)ient8,  ini'liiilini;  pliitft.s,  tun- 

ru'lfi,  ilrifti',  traiiiwavH,  I'tt-.,  $  ;  i>rwnl  Ht-tiiiil  ch'Ii  valiu- nf 

iiiiiu-  ><U|>(>lii;i'  of  all  kiiuli'  i>ii  Imnd  Ki'it-iiilier  HI,  IKhl),  $  ; 

prevent  actual  ciwh  valutj  of  the  tame  itmsU,  uxcluiavu  ui  tin;  al>uve 
itema,  ^—  ;  caah  not  reported  io  the  foregoing  item*,  $  ; 


I  a  capttal  Moek.  banla,  dIvUandi,  and  aamauauufc  (ft  an  iaMtfwaiMl  Mmi> 
I  l»ay);    


MlKFKHHF.n  !ir<X  K. 

<  DMMO.N 

KTO"  K. 

T.ilMl 

Niiniln*T 

Tiilnl 

Nlimlji-r  Totiil 

(Mir 

ft 

par 

<lf 

|N(r 

VUllM!- 

ilmtm. 

nUae. 

viliuo. 

(iMMtl  to  iliv  tnU  Ml  lilt' 

1  

l-t.l  *.  t  |.  inl  InUTol,  It  nay,  paldilMrliiK  tin- j-wir 


(VimiuiHi  fioek,  nte  ;  iiotuunl.  i  

rtOJOVtBd  MmIU  ia1a>. a. a. a  .....*«*...*.....  ..a... a. ...i  HnillUiM.  ^aaaa-'-a 


AMMBtaatai  Tdtil  aammtlavladk  II  any.  Am  waanlaMfM  ol  coai- 
iwiy  •  

In  the  iiiajority  of  cu^e.s  the  tnipitalizution  given  In 

anerwer  to  thia  inquiiy  iucluded  values  incident  to  the 

operation  of  all  enterprises,  indnatrial  and  commercial, 

carried  on  by  the  company  reporting.    For  instance, 

I  if  an  iron  company  owned  and  operated  a  coal  and  au 

I  iron  mine,  the  probabilitiee  are  that  its  total  eapitalixa- 

tinii  \v;i-^  It  jiorted,  it  Ix^infj^  iinpofisiMi  to  -iegre(»ate  the 

amount  represented  by  each  mining  opeiatiou.    it  is 

'  probable  tlmt  minini;  was  the  primary  object  of  the 

formutiim  nf  the  majority  of  the  conipanie^s,  but  in  some 

caaeii  mining  wa«  tmbscn'ient  to  other  intercistci,  and,  in 

a  few  instances,  where  the  minin$r  formed  only  a  small 

pniportion  of  the  inti  ir-^ts  of  the  corporrdimi.  no  capi- 
tal t»tock  w««  reported.  The  Pittsburg  PUite  GUm 
Company  and  the  American  Sewer  Pipe  Company  are 
(1  irjii irul ii 111-- nf  lliis  i-liiifurlcr.  The  tfifnlsi,  therefore, 
can  not  tjc  accepted  us  the  capitalizutiou  of  mining  on- 
[  terpriaes  exduaively,  nor  can  the  dividends  paid  be 
accepted  as  the  n'siill  nf  niiiiin{r  operation^  only. 

Exclusive  of  tliosu  engaged  iu  the  production  of 
natural  gna  and  petroleam,  there  were  4,S18  incorpo' 
niterl  rtitii Jinnies  ivjKirtcd  iii^  c>nL'':iL''ed  in  the  mining 
imiustrit'-.     Of   thi'-    imiHbir.    4.ii4.')   aiiswefcd  the 

j  valiit'  i>f  mill,  Hiiti>ltiii(;,  or  i>thi-r  niiui-tiuu  workn,  exrUiHive  of 

milling  propeirty;  pfeaont  aetual  ok-Ii  value  ul  ImikMiiai.  9  ; 

'  prenent  artual  Olsh  valne  Of  nachiuery  and  plant  Of  ul  klada  «(• 

I  ci'pt  huildinfw,  ?  ;  praeent  actual  cash  \'alue  ol  siniplies  on 

hand  Dwmber;!!,  1hh«,  »  .   In  addition  to  thwe  ini|nirieH 

n  <  ;i  i  iil;ir  lettPT  issued  t<»  the  eiinmeratctrn  on  May  2<i,  18H0,  in- 
nil  to)  iliiini  that  the  total  aetual  valiK'  ni  the  entiru  iiiinhii; 
|>ltui(  at  the  close  of  sihould  be  bim^iv  withnnt  r(»-;rnn?  to  the 

(■ji|iitalizatioti  ui  tlii  i  irfMjration  or  (Inn  It  llie  hii.'i  wu^oantHl 
ill  it»  or  iu  uuuer«l  riglu«,  Uie  uiuulier  of  n«-ret<  attached  to  the 

I  licriea  and  under  devdapmen^  togellier  with  iia  actoai  valuei 

I  aboold  be  stated.  In  the  case  of  Ifaaad  land,  it  shonid  be  pncti* 
cable  for  thn  lertHW  to  nive  the  value  {wr  acr»!  of  the  tnict  under 
develo|Mnent.  and  an  effort  »houl<l  he  iiuide  by  the  enniHcrator  to 
obtain  thi.i  data  eitl«'r  (r<iin  tVic  li  '-:-rp.  l4»t-inr.  nr  iith<  r  rr  liiiVtle 
authority.    If  »>verHl  r  ■llii  rii  - w.-rv  <lnnvi:iir  ■.-ml  fn.u.  t(i.- ><itiiO 

I  bank,  the  value  uf  the  acreace  for  the  aaine  tract  should  be  treated 

\  oa  one  achedule  and  omitted  from  tbe  othem. 
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inqoirifts  oonceminf;  capitalization.  A  lar^re  propor- 
tion of  the  prfKluctioii  of  petiolnini  in  l*i'iiris\  Ivaiiin. 
Mew  York,  Ohio,  ladiaua,  and  West  \'ii-;.'inia.  and  aliU) 
a  conaiderable  amount  of  the  natural  <^as  produced  in 
tbpfiO  st4ites,  was  covered  in  tiie  report  of  the  Stiiniiaril 
Oil  Voiufumj.  Id  aiuwenDg  these  iuquiricst  this  com* 
pany  pive  an  estinrnteof  the  capital  stock  and  bomU 
it  I'onsidered  devoted  to  production,  i-liininutin),',  as  far 
&s  possible,  the  stock  iucident  to  the  relining  and  to 
enterprtsM  not  directly  connected  with  production  of 


crude,  petroleum.    The  cornpimy  also  reportwf  itft 

inability  to  jfivo  the  nnnifK»rof  incorponile<i  conipiinios 
I  whoue  production  of  petroleuiu  buu](ht  by  it  was 
I  included  in  its  achedulea:  therefore  the  number  of 

iiKorponited  conipiinies  <riv»  ei  in  Talde  2t'>  for  petroleum 
1  oiii  not  t>e  accepted  the  actual  number  engaged  in  its- 
I  production.   Thi«i  table  presents  the  statiatics  of  cap- 

it^ilixHtion  r'or  all  incorporated  companies  for  eack 
1  mineral  and  group  of  miueralti. 
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Considerini;  tbe  total  for  th^  United  States  as  Hhown 

by  Tahlp  2C>.  it  rippcnrs  t!i;it  i>F  the  o.SSrt  iiK'oiijonitcd 
cunijmiiics  opcnttiiig  prodiu  ing  iuiiiv«,  i>lo  I'uiled  tu 
answer  the  inqairr  concerning  capitalization.  The  data 
furnishof!  In*  the  4.sT'i  fonipfiiu*^-;  -how  thiit  tboy  woiv 
authorized  to  issue  stock  and  bond.x  to  tlie  aniuunt  of 
|8.a01,a64,m  Tbb  total  is  compomd  of  1.284,600.357 
>!i:ii  i  >  I'lf  I  I iiTitiion  uiid  preferred  stork,  h;n  ii  u"  'i  tntnl 
par  value  of  ^SSJ,44lt,  H*+,<>S7,  !UmI  of  bomi-i  u»  ilit-  v  uliif 
of  9961,009,646.  The  <apital  stock  coiisrituU-d  '^^k:> 
per  ci'nt  of  thv  Irtluf  aullimlzri!  i-iipitalizalioii  and 
coiiiix)sed  of  pi-eferred  stock  to  the  value  of  l^:Jla,yiT,U;>7 
and  common  stock  to  the  value  of  $3,224,237,630,  the 
two  form-;  nf  Mtork  constitutinir  ''.'^  ;nid  !';!.T  jn-r  r  riit. 
respcctiveiy,  of  tliu  total.  Ol«ihe  l()tal  authorized  eaj)- 
ital  stock,  t2,90g,83ft,544,  or  84.4  per  cent,  bad  been 
issued  and  was  outstandiitjr  nt  thv  r>nfl  n(  tile  vear.  Tlie 
{mr  value  of  the  touuuoii  slock  issued  auiouuted  to 
$2,718,796,984,  or  84.3  per  cent  of  such  stock  nutlior- 
i/.ed.  and  tho  jwr  vahie  of  th»'  preferred  stiM-k  issued 
amounted  to  !?l.S4,l>ii>,i>WJ,  or        per  tent  of  the  total 

aatboruced.  The  par  valne  of  the  -bonds  formed  9.5 


I  per  cent  of  the  authorized  capitalization  and  the  par 

vnhie  of  thi'  hnndv  ivsiifd  nui'Mitit-cd  t'^       4>s;i.'M  I.  rir 

I  9.8  percent  of  the  total  cupital  stoek  and  hond-  i»ued. 

I     Of  the  f7S,416,913  reported  as  paid  in  dividends, 
(>in.!»t;'.t  wu.  p.niri  .m  couimon  stock  and  *ls.so.'>.!t44 
on  preferred  stock,  repnjM-'iiting  an  average  rate  of  2.3 

I  and  4.8  per  centn  Fespcctircly,  on  all  such  stock  isctiied. 
Tho  ititor4'st  |)aid  on  JHuids  iitiioiuit*Nl  to  !^l;5.t;t>8.lti>i.  or 
4.i'i  per  eent  oii  the  par  vuhie  of  the  i?Ntl4.ss;!.i<l4  re- 
l)orted  as  iiisued.  These  percentaf^cs  of  dividends  and 
iiiriTot  ;ir!'  computed  iIh  i^ial  itiiKniiit  of  >t<>ek  and 
iiuiids  issued,  irrejtpecl  i  ve  or  wlietiiei-  divitleud.s  or  inter- 

I  est  «  ere  paid  by  every  [uirtieular  corporation,  and 
thefiM'i  II  r  (he  pei'ceiitaj;e  of  dividfit'1,%  i>.  a  tola!  I'eturn 
on  tiie  total  outataudiug  capltalixatiou  of  the  uiihiu}; 

I  corporations. 

/./I'rii/,  .'/  /'rniiiii/  i/iif/><i/<''X. — K\i  hi-ive  of  natural 
{r>>s  and  peiioieniu.  1. 14"J  coi  |>omlions  rejuirted  the  psij- 
uHMtt  of  di\  idend^  on  roiiiuiori  or  preferred  stock,  or 
interest  t)n  lionds  dnriiie- 1 1  m    vvnv.  ruii!  tl;o  -fnti-;rifs 

I  for  the  capitali/ation  of  these  e(tiupanies  are  presented 

I  in  Table  27  for  wsh  mineial. 
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Taihk  ^7.— CAi  riAM/ATiON  OF  LNCOKK>HAH:i>  COMPANIES  I'AYINU  EITUJiK 

IKiclnat**  at  Mtnnl 


V 
10 

II 

1.' 

u 
u 

M 

HI 

17 
I" 
I'J 
VI 

■J] 

22 
■£l 
■it 
2i> 
2ti 
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(V>ppiT  orv  

Oi»mn<liim  uiul  i-mt 
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1,141 


AiithMtad. 


|i,Tn.uB»m 


DivldoiHto  Mid 


Total. 


ItjlIC  (HT 

I'l-nl  (HI  I 
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Dividend!, 
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Hnipliitc  
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16  Iwcand  mimani.. 
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1 
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1 

7  11 
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IM.iiSl-.  fSi 
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S.  Jl»\  IHIO 
l'>  IW 
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l3.'j>,>>,lW  I 

no  itv 

H)..M.-..ti  O  ' 
II  .  iNMt.ii 

4,S74,J*»i 
(0,000 
7,410.000 


237,  OUO 
2,  1.tO,000  ) 
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1,921.000 
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■2»,  0(lC) 
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ItlU.  OUU 
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1(1.  <l;j,  tarn 
t'Mi.  iw 
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lilO,(KIO 
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in.'JTr. 
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iil.iMi 
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A,  72.'>,  0<M 
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1-16, 6;y 
■j,«0' 
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!l.  II 
lU.  II 
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iV 

1 
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1. 1 
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1  T 
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CO, 000 
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Ih,  ft7:t.  iv'iu 
iM.rtliJJ.'i 
27rt.  22.'i. '.127 
l.ilKV  Sim 
2,)tl,  IKIU 

IIMKRI 

2H.-i.li2l.  iri 
7.'|,4KIII 
lli.ltl,  IHHI 

Hill.  (Km 

nn.i7i,r>7ii 

2*^,  '»'rt) 

U'.;i;{i,i,:v-i 

••.  !HVi.  HKI 
SiI.iAlU 

••.  In;.  r.iiii 

IIHl.lKJtl 

ih.  MM),  rum 
i..ll!irv  -MO) 

7.wi'>.:iiu 

Tii.'-7.-' 
2,lKli,ll<l<l 

ao,ouo 


i;i.i«!i) 

2.  iUl,>  I 

2;ti ,  lU") 

1,  -.1I(I  IKi7  I 
■V.l,  IW 

I .  mm;,  m 
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II,  I1(I,(«I2 
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m, 'Lo;i 

^,^00 
lU,  |.il,7ll  I 
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iM.otO  I 
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f,,  aw,  11.6 
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1 1 . 
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2:<i.  ;<vi 


3,-no 
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*,t 
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i.i; 

10,  " 
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3  7 

i.O 
1. 1 
•'..1 
(l.H 

l.tl 
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»  2 
11,1.0 
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*  I 
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;i.  11  I 
-.ti.  u 
u.H 
».i 


4.0 
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DIVIDENDS  ON  CTOOK  OR  INTEKEBT  ON  BONN,  "BY  MINERALS:  1«B. 

gM  Mtd  IWUOlMMI,] 


CitTTAL  ■MICB--l»llttniMI. 


I 


piVldvtuU. 


AuHMint. 


I  Rate  (ler 

,  CHU. 


Atillioitaeil. 


511,077,  Km 

:u!.i,  Hv,.  sm 
s,  


1W,0UU 
110,950 


I'ii.WD.XdO  I 

31,  tin.ouo 

(■..TlU,.^ 
HIO,1IUO 

aim; 

l«>,0(IO 
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1: 
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(.li 
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9.t 

«.« 
1. 1 
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V 
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<'..  1 
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1 
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C2 
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6.9 


4.  oil" 
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14j,0UU 
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41,10* 
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i.t 
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The  par  value  of  tbe  antborized  mpital  stttek  and 

bonds  of  tilt'  l.l  rj<  oiiipanie!<i)ayinf^  I  ii  lii  r  llviiU'iulsor 
intercai  un  all  or  pait  of  their  capilalizaiiuii  uiiiounted 
to  7,51. 116,698.  or  48.1  per  cent  of  the  total  author 
i'/A'(\  wii>itulizaticm  of  all  «  on»piUiii's  rojxii  tcd.  Tho  pur 
value  of  the  capital  stock  and  hond-  issmd  h\  these 
oompanies  amounted  to  $1,524,60:^, :^l.s  <'>  -^'-4  iM>r  ecni 
of  Che  total  amount  isaued  hj  all  compaDios.   The  rapi' 


tal  stock  and  bonds  actually  ijisued  \n-  (-oinpank's  paying 
oitticr  dividends  or  iiitfivst  formed  ^7. 1  \kv  eetil  of  their 
total  autliori/e<l  eapitaliiuttion,  and  tbe  dividendK  and 
intere^it  paid  Ity  (In  tn  n  presented  a  return  of  4.5  per 
<'ent  on  (-H]>i)ul  stoi-k  smd  InnuU  uctiially  issued. 

Table  226  show  the  ainuunt  and  kind  of  capital  .sto<  k 
of  all  compamco  ptyin^'  dividends  on  eommon  ur  pre- 
ferred stock. 


Tabui  SS.— CAPITAL  STOCK  OF  INCORPTiU  \ Ti  i  < 


>  II  AM  I  S  l  AVlXG  DIVIDEKSfi  ON  COMMON  OR  PKKFERRED 

HY  MlXi:KAl,Sr  1M2. 


[Exeliwlvwot  nMnnd  ■mmmI  petiotouni.l 
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F»l<l<>l>«r  

Gold  «tl<l  »;.v.  r  

Graphite  

Oyi"iiiii  , 
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Hkible  

MinpJtal  plgBMiiu,  emda. 
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HitTid  ' 
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s;  iriv.Ls ,  rv<i..»illm»rDck». 

!<'.ilti.-  ,  

Siiljihiir  nti4  prritc,  

l  ull  iind  •imp»toni'   .. 


32 

m 
w 
1 
1 


-I 

1 


4» 
M 

R 

t 

14 

1  ■ 
7  : 

a»  I 

M  ' 
!l  I 
1 


:un>.i)iH>  I 

"'O.l  I 
Z"<,Mr',  .'■'.<'  i 
w.il .  i.<<' 

•stxaoo 
148.  iwo 

7rv,a» 
en,  an 

ion,  oat 

in,iSo,aao 

«.niT.OHI 

t,ais,m 
su.sni 

»,IU,««I 
l«,«to 
i«,400,«m 
s.ou,ooo 

1.911, rni 

5,  mow 


.-iiiiMitiii  i:i,iNO 

I'HijKki  -aumt 

Mt.:*-<  I,a»,6»7 


m  454.  son 

1.885.  KOD 
250,000 

mow 
in.oiw.aes 

76.0U0 

oaKOou 

IQO^OM 

10.B0lwa3» 
IkSIIBkllOC 

m.m 

tft.Wi.StO 

J.  MI.  too 


i.an.foo 


i7.aa».Mi 

14,110,001! 
10.  MO 

10. OHO 

10,4'>l.744 

61,  an 


10,000 
a!B.40» 

an,  Ola 
TU.au 

11,4)0 


VI,MO 

ni.lM 


Tlioic  svero  compunios  tiiat  reported  tlu  piiyment 
of  dividendK  on  either  common  or  preferred  sUx-k.  The 
par  value  of  tbe  uiitliorized  eapital  stock  of  tlie-i'  eom- 
paiiies  amounted  to  !t^l.-ils.'.t!to.47.5.  or  3,'>,4  per  cent  <d' 
th«  total  autboH/ed  ni|)ital  <-lo<'k  <d'  all  oompanie.s, 
and  the  par  value  of  the  i^tock  indued  amounted  to 
Si, 045. 700. 265.  or  .36.0  per  cent  of  the  total  enpitnl  hUh  U 
issued  hy  all  ivMinmnies.  The  di\  itlends  w  hieh  wer<>]mid 
on  cither  ur  both  of  these  classeti  of  :itockii  amounted  to 
156,700,943,  or  a  return  of  5.4  per  cent  on  the  stoek 
issued  by  such  <'oinpaiiies. 

Comtmn  «^ot!X;.— fc^xcluaive  of  tbe  oompoaici*  engaged 
in  the  production  of  natural  gun  and  petroleum  there 
wer('3.7:i4  eoin|»anie.s  authorized  lo  issue  coaiinoii  stiu-k 
to  the  amount  of  $2,7:il,dlo,i>55.    Of  this  uumber 
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U0,l31,7n 

sT,au,«io 
«.4ai,aH 

4,3K,ait 

4.323,300 
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3^730 
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ll>.**i 

1".  ^Ou 
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K,M«,000 
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3,000,000 
40,000 
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7BlIiII 

mooo 

1.200 

i:i;-()aO 

4,830.000 

4,300,300 

ao,«oo 

21.500 
1.2M 

4001 000 

34S.O0D 

».4» 

■t.wo.im  i,4!a.5«D 

Ml,  WO 

3,6)S0  coinpanio-s  had  actually  issued  eouiuiou  sto»-k  to 
the  ]Kir  value  of  ?(-J.H(»;.a7K  17i'.  .\s  shown  l>y  Talde 
•27  the  par  value  of  the  authorized  common  gtovk  of 
eotnpanies  payinjf  either  dividends  on  one  or  the  other 
clii.^snf  stock  lU- interest  on  hoiids  amouated  lo  5>l.:iS(J,- 
.Mi),iM}t$,  and  the  par  value  of  tbe  common  atock  isjsued 
l>y  thew?  companies  amounted  to  Si.  109,835, 428:  the 
dividends  puid  amounted  to  i(<4T.!t72.272.  a  return  of  4.;! 
per  cent  on  the  coumiou  stock  issued.  Theae  amounts 
include  common  stock  on  which  no  dividends  were  paid, 
hut  which  vviLs  issued  by  companies  payinj;  dividends 
on  pret'eriiHl  «tock  or  interest  on  iKxids.  There  were 
S37  companies  that  reported  the  ])Myinent  of  dividends 
on  common  ~tin  k  l  tli-'  -laii-lii  -  for  liit^  coiumoii 
stuck  of  these  cumpuuiea  uro  ^uuiuiurizcd  in  Table  H'J, 


Digitized  by  Google 


SUMMARY  AND  ANALYSIS  OF  KESULTS. 


85 


Taiu  so.— Ommmi*  tlodb     atmrpomied  mmpankt  paj/big  diri- 
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The  60  oonijmnies  thai  pud  dividf  nds  on  prefemd 
iitock  Hilt  no  dividoiidi^  on  common  ntock  had  Gtmimon 
(♦lock  istiucd  to  the  viiliie  ot  *lsa,i:W,44T,  or  W.8per 
centof  the  total  r  oninmn  ami  jitcf'i'i  n  d  st<i<-k  i-^sufd  by 
thes*'  ooinpjiiiios.  Tlie  dividt-ndf*  paid  on  the  preferred 
.>t(H  k  of  thc^c  iximpauies  amounted  to  96,102,885,  » 
K  turn  of  6.1  per  cent  00  the  par  value  of  flaehfltock 

llMIU'd. 

Thv  fonimon  8tock  issued  and  on  which  dividends 
were  paid  amounted  to  $«»H7.sHi,41s,  or  onK  L'9.,s  pep 
cont  of  the  total  amount  of  oommon  iitock  isuued  bj  all- 
compHiiies.  The  dividends  paid  on  this  fttock  amoujited 
to  $47,!»T2.:J72,  or  it  return  of  7  \vr  rent.  Of  the  8,686 
oon>pani4!s  reportin^f  the  i«sue  of  uomjuon  stock  there 
were  3,H49  that  paid  no  dividends  on  8nch  Rtock.  The 
par  value  of  tho  iiuthorizcd  coiiiinon  stock  of  thoc  coni- 
panies  amounted  to  $1,U2U,U7(>,305,  or  70.0  p4;r  cent  of 
the  total  for  all  companies,  and  the  amount  iinued  waa 
vuhicd  ut  $1.«>1S,.'>(;8,7.'>4.  or  7ii.'_'  i^'r  cont  of  tlu-  total 
amount  issued.  In  addition  00  companies  that  reported 
the  issue  of  common  stock  paid  dividends  on  preferred 
sto«k  hut  no  ilividiMids  on  i-oninion  -t<Mk.  and  the 
Htatij4tii's  for  thciie  companies  are  sumtuarized  in  the 
following  table: 


Tamji  so.— CAFITALTZATION  op  INOORWmATED  COMPANIBB  PAYING  01VIDEKD6  ON  PREFERRED  8TO0K  BUT  NOT 

OX  fOM.MOX  S"r(X'K:  11»2. 
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S6  MINES  AN] 

Preferred  »t<H^, — Excluftive  of  iwtural  gmn  and  pptro- 
Ifuiii.  Ilu'iv  \v<»rc  "244  roniptuiii's  uutlioriziHl  in  isstH'  pip- 
ferrod  block  to  the  value  of  *2](».37.s.4;j7.  Of  this 
number  234  companies  bad  actually  isstned  pi-cfcn-rd 
stook  to  tho  V  rtlue  of  Stlso.osH.siHt.  A«  Hhown  bv  Tiililc 
27,  the  pur  ^  uliie  of  the  authorized  preferred  stock  of 
companies  |ia.v  iii|r  either  dividends  on  one  clasRof  ><toek 
or  interei^t  on  l»oiul.s  aiiiouiitoil  to  *1<!S.;}Jn;1*I7.  uml  the 
par  value  of  the  preferred  tftwk  isetued  by  these  coni- 
pauies  amounted  to  $151,008,709.  The  dividends  paid 
uiuouiiti'd  to  i*^.7_'s,<iTl,  or  a  return  of  r».s  per  eciil  on 
tiie  preferred  i^tuck  isisued.  These  aoiouot»  include  pre- 
ferred titoek  on  wbleli  no  diridendtt  were  paid  hut 
which  will*  issued  by  c(>in|)aiiies  ]iiiyinjr  liividend^  on 
common  stock  or  iotercMt  on  bonds.  There  were  87 
companies  that  reported  the  payment  of  dividends  on 
pn-ferrerl  stwk.  ;ni'i  tbf  stuli-itics  for  tlie  prt'f«'rr<>d 
Htock  of  thew  compuuiesare  aunuuarized  iu  the  follow- 
ing table: 

Table  3i»—Ihvfirrtd  Hock  of  incorporated  companie*  jfii/nxj  ilhi- 


[Exi  hmivf  tif  iMiunil  sw«tHl  pcmlcam.] 
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The  preferred  atodc  on  which  dividends  were  paid 

amounted  to  $140,892. or  7s.'J  jmm-  «  ent  of  th.-  total 
amuutit  of  preferred  stock  issued  l>y  all  eompiinies. 
The  dividenda  paid  on  thb  stock  amounted  to  7l'.s.  (;71 , 
u  return  of  (5.2  per  ecnt  on  the  ainoiiii*  {-•^iiff!  Of  lln' 
234  couipiiDie«  reporlinjr  tiie  issue  ol  pit  mi  ^tixk, 
there  were  147  tliat  paid  no  dividend.-^  oti  sueh  stock. 
Tin-  i^fir  value  of  the  autln)rizeil  preferred  stock  of  these 
couijHinics  wii4j$52,l>27,57U,  or  25.3  per  eeut  of  tlie  total 
for  all  companies,  and  tbe  amount  iasaed  989,191,599, 
or  21.S  per  cent. 

BondH.—T\xii  $2S8,72U,7lU  shown  a.-*  tiie  par  value  of 


>  QUARRIES. 

\  the  bonda  isHned  include:*  all  ImndK  iK<sued  by  all  com* 
panies  irrespective  of  tlu>  piiynient  of  interest  or  divi- 
dends. The  followiiijf  talde  presents  the  statistics  foff 
tbe  H63  companies  that  paid  interest  on  t»onds: 


Tabmi  US. — Btittfit  of  litffiriiortaed  fOiFi/x'Mi.x  juttiiiig  inlHillf  0» 
IKxilUbhv  u(  iiiiiura)  Kux  «uU  |witul<  utu.] 
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The  bonds  issued  on  u  iiich  iiilercjit  was  paid  auiouiiled 
to  9S57,S83,551,  or  89.1  per  cent  of  tbe  total  amount 

of  bnnrK  i)  bv  all  companies.  Tlu-  interest  paid 
ou  these  I.H.)nds  amounted  tu  $12,2(«6,lt)9,  or  a  return  of 
4.8  per  cent  on  the  amount  issued.  The  368  companies 

tli:if  (<  |iiii  ti  'l  (li!  |r;iyiiienl  of  iiiteiH'st  on  t»onds  wei-c 
autiiorized  to  is..uc  lionds  to  the  value  of  $2^1,1  ly,41.S. 

The  amount  actually  iiisued  and  on  which  interest  was 
(mid  f  o  rmed  9 1 .5  per  cent  of  the  total  anttaorixed  bomled 

debt. 

.\iit>ii-<il  ij.is  iii.il  /httrtiUuM. — Ah  explained  on  page 
.  7t).  the  eupitali/.ution    re|M)rt*'d    for  natural  <.'iis  and 
I  petroleum  sliouM  be  coiisiden-d  .s4jparately  from  that 
i  of  other  minerals.    Tidtle  'X',  shows  that  the  total 
authorized  <'a])itali/ation  of   tiie  companies  erifriuj-iMl 
in  tile  production  of  these  suUstances  aiiiountcd  lo 
S.">40.7i':!,l*;2.  of  \vhi<  ]i  %^42,540,596  had  been  issued. 
'Hiis  includes  the  eapitulizatit)!!  leported  i>y  the  ^stmid- 
uid  Oil  Cijuipiiiiy.    A  total  of  ¥i7,Uo4,7l>5  is  rei»rted 
as  having  been  paid  in  dividends  and  interest  on 
b(Mi.:I-.  v<']>rcsi>t»tinj;-  a  return  of  .1.S  jx-r  cent  on  the 
■  <!ipitiui/.iiltoii  (stock  and  fK)nds}  issue<).    In  Talile  ;i;> 
I  (he  eapitall/atioii  sliown  as  issned  iihUkU's  all  stock 
and  lK>nd.s  irrespective  of  the  payment  of  divideuda 
and  interest. 
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SUMMARY  AND  ANALYSIS  UF  RESULTS. 
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Tabu  9B.—Oi^tUaBtalfmafineort><>r<itedimnpmiktprodaeb^ 
nd  got  iotd pilroltum  mut  Ttpi>ri'>»;i  rupUtiHtation:  1S<^. 
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<  Ttir'^.v-^spniiliM-rr^  repoMtf  b|'4li*tt*ai'BMI00C«MVaBy  aieiBcliulellaB 

1  itifiorporalcd  vutapiuir. 

Conriderin^  tbe  report  of  die  Standard  Oil  Company 

ri']iro>(  iitiiii.'-  w  AwAv  ]irodiic<'r  fiir  natunil  jfiis  anil 
for  pcti'olvuiu,  tbo  fuUon  ing  table  shows  the  nuuiber 
of  operators  and  the  eapttaltzation  of  the  oompaniee 

reporiitii:  till' [tuyiiK'ni  I >f  idriid.N  on  either oomiDoii 
or  pit'ft'iTed  titoik  or  inltMi-st  on  bond.'*: 

Table        — CayiUUiieUiim  <{/  imtnral  ga*  uiui  pHmleum  cumpWii^ 
fai^dMdaidtwinleralMboiidu  190t. 
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The  )59ir  vulno  of  the  imtliorized  capital  stn<  k  and 
bonds  of  the  24«i  tutupanieti  paying  eitlier  di\  idcruls  or 
hiterest  on  all  or  part  of  tboir  capltaluntion  amonnted 

to  $3"2;-i.419,-247.  or  '<'.K-^  prr  rent  i.f  tlir  tntnl  autliofizcl 
capital ijsatiuu  of  all  cornpanii-s  reported  as  engoj,'c<i  in 
the  production  of  natural  fg»»  and  petroleum.  The  par 
value  o£  tlie  capital  stock  and  bonds  issued  bjr  Ifaeae 


$1  i7,(m,7«i 


f.'i.'.  iv..  .-lOO 

«I7B,«W.4lia 

rut,  men 

«,o 

ti.  wo,  m> 

1.;) 

SHI.  7.VJ,  0(10 
6.0 


companies  an>ounf4'<l  to  $-2Sl..'W.=i.<;'«9,  nr  C,?..e,  per  <  ont 
of  the  total  amount  i.s.siH'd.  Tlje  t  itpiiulizitlion  acLiially 
issued  by  Oomp«nie«  paying  either  dividend.^  or  intci-e.-st 
forin«''l  "'^T  per  ftm<  of  tln-ir  t<i1;il  autlinrizcil  rapif.«»liza- 
tiim.  and  tin  dividi  ud.s  and  inti^i-cijt  paid  ii}-  tiierii  nrpro- 
.sented  a  ivturn  of  «».!  per  oent  on  oapit&l  Stock  and 
hond-s  U4.'tuall_v  Issued. 

Of  the  24.S  coui|)unies  there  were  L'lK  tbul  rejjorted 
the  ]j«ynicnt  of  dividemls  on  either  4-oiiitiion  or  pre- 
f»>rretl  stock.  Tlie  par  value  of  th(!  autht)rized  capital 
stock  of  these  coin|Hinic<4  luuouuted  to  !f225,7<!7,!»3<),  or 
41.8  per  cent  of  the  total  authorimd capital  stock  of  all 
coui|Hinies;  and  tlir  pnr  value  of  the  stock  issued 
aiiiouiited  to  5*211,774,741,  or  47.K  per  cent  of  the  total 
capital  Stock  iasuad  bj  all  companies.  The  div  idends 
tliat  were  paid  on  either  or  Iwth  of  these  cla^^-iCo  of 
stock  amounted  to  f  15,7lo,S>70,  or  u  i-etum  of  7.4  per 
cent  on  the  stoi-k  issued  hj  each  oonipMiie^i. 

CapiUdisiitiim  "f  !ncorporat«i1  eompaniex,  hj statuJtand 
ttirriinri^.—  .\s  proviotwly  explained,  the  capital  gtock 
of  incoiiooratcd  conijuinies  represented  their  entire  capi- 
talization. In  some  eases  the  coin[)aiiies  operated  mines 
in  different  states  and  were  en^'a<>'(>d  in  the  production 
of  different  uiinerals.  For  instaim-.  :i  mining  comjmny 
engaged  prioiarily  in  the  pri>duotiuit  of  iron  ore  may 
also  operate  a  limestone  quarry,  and  some  of  its  enter- 
prises  may  bo  located  in  different  states.  It  was  im- 
practicable to  segregate  the  capital  stock  so  as  to  show 
the  amount  devoted  to  each  industry  in  each  state,  there* 
fore  the  total  capitalization  >vas  a.ssigned  to  the  mineral 
or  8tate  repretienting  the  interest  of  greatest  value. 
With  the  exception  of  buhretonos  and  millstones,  Hthium 
ore.  tungsten,  and  iiraniiini  wnA  \  iinuiHiiiii.  tlic  ]»roduc- 
tiou  of  all  of  the  miueraU  for  which  separate  statistics 
are  shown  was  controlled  to  some  extent  by  the  oor- 
porate  form  of  organization  and  iiirni-poiufod  r-onipaiiios 
were  re^xirtcd  fur  every  state  and  Uirritory  in  which 
minerals  were  mined.  Statistics  eoneeming  employee?, 

wug<vs,  e.vpenses,  and  prodtictioii  iiu-..i  puniti  d  i uni 
pauicii  are  given  iu  Table  2B,  page  t>.S,  but  .since  in  an 
unknown  number  of  fasstanees  the  capital  stock  repre- 
sented intcH'sts  other  than  minin^'^  uml  >iii>  o  the  4-api- 
talizution  for  ^lue  couipunieH  was  not  reported  or,  for 
the  reasons  explained  above,  was  excluded  from  the 

statistics,  a  satisfuftory  comparison  of  cnpitnlirafion  and 
producUou  IS  impracticable.  The  statistics  for  the  capi- 
talisation fbr  all  minersla  in  «aeh  state  and  territory  are 
presented  in  Table  86. 
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VIII. 

EMPU>TEB»  AKD  WAGES.' 

The  »chisdal68  xuei  at  the  Twelfth  Censiifi  for  oollect- 

iiifj  sCatistifs  of  emphnot's  mid  wiij;e^  contuintvl  scvemi 
iQipoi'tant  inquirioH  not  med  at  previous  crn-iiisos. 
Thus  in  ItKOeinpioyces  were  M'j,'r('i,'iitrd  into  iroiicral 
{groups  of  (M  cujBitions.  to show  the  picvailiiijr  daily  nitos 
of  ]my  for  {'u<  h  occupation  aad  the  average  number  em- 
ployed dutiti}.'  each  month  of  the  year;  the  namber 
ciifrnj^cd  in  mining  or  i|Uiirryingr  who  m-pivi  il  (my  ac- 
cording to  the  quantity  of  work  done  (uauicly,  the 
mimber  of  tons,  cars,  or  yards  mined)  and  the  total 
:miiiuiit  paid  for  such  \x < 'i  1, •.  tin- uniniiMr  [xiid  for  con- 
tract work,  such  at)  tuuniding,  sinking  of  stiafUs,  boring 
teat  holes,  et(%.  when  done  by  independent  eontmctoni, 
and  tho  nunifirr 'if  mini  I'lnjilr.yed  in  sncli  «nrlc;  and, 
tiualiy,  tlio  total  nuudnT  uf  tlaysa  tliat  thi'  uiineH  or 
qtuuries  were  in  opention  dorinff  the  year. 

No  pni\  ision  "  it^  niarlr-  in  tin  ■»!  li^  dulo  for  a  M'[wir;ttp 
report  of  female  employees,  eithor  w»ge-eariier!s  or 
thofle  receivinff  mlaries.  There  is  no  doubt  that  among 

fhc  --alaiiril  ill i\ ci  V  iln  ir  \\.  re  some  female  clerks, 
but  fro  few  as  to  be  a  negligihie  ijiuintity  aad  of  i)0'«tati>»- 
tieal  importance,  and  none  of  them  was  eoisfaged  in  the 

actual  ulitiiiiu-  or  <(Uiirryinjj.  On  (lie  othiT  himd  thf 
ntim)H-r  of  h-inales  enj^af^ed  in  the  ditl'crent  branehes 
of  m»nnfacturin};  iscompunitively  large  and,  therefore^ 
of  vital  economic  and  sixioloijic  importance. 

Ill  the  various  tables  in  this  report  showing  wage- 
earners  and  wa<ros  comparisone  havie  been  made  with 
thp  --tatisfit's  of  earlier  censn>ies  whenever  they  vvtM-e 
availaliks  but  bOi-ause  of  the  adoption  of  a  radically 
different  method  of  a;!certaining  the  average  numbei' 
of  \\  aLfo  rrirner^  at  this  censU'^  any  c<impiU'isons  will  tie 
iiiuilulati  I  to  a  considerable  deforce.    In  the  schedules  I 
for  ISV.t  the  inijuiry  as  to  the  nunil>er  of  persons  em- 
ployed asked  for  the  number  of  foremen  or  overseers 
iii'lJaiately.  but  the  imjuirv  as  to  the  amoiuit  of  wnjreK 
paid  did  not  call  for  a  sejwnitc  statement  as  to  the 
amount  paid  in  w  u<re!»  to  this  claae  of  euiph>yoeii.    As  a  1 
rcHuli.  the  statistici;  for  labor  and  wa^jes  published  in  ' 
the  Report  on  Mineml    InduAtnes  at  the  Eleventli 
Census  ghow  sepamtely  the  number  of  foremen  and  < 
over>eei-s.  hwt  not  the  amounts  received  by  them,  and  | 
in  no  ni-i'  >  an  the  wa<;cs  paid  to  this  class  of  employees 
be  separated,   in  the  stati^ticii  for         on  the  other  i 
hand,  foremen  and  overseers,  with  their  sid&ries,  are  { 
included  with  superintendents,  managers,  surveyors, 
etc..  and  not  with  wage-eanier». 

Again,  the  schedule  for  1889  called  for  a  ftepanite 
statement  as  to  the  amount  paid  fm  •  ontract  work,  but 
not  for  the  number  of  persons  employed  on  such  work, 

'Thi-  wi  tioii  ami  the  sections  foUowini?,  (Nmtiacl  MinillitiUKi  I 
Qtuir^vinc  i'kI  Contra«-l  Work,  were  |)re|iari-il  l>jr  Mr,  J<Mepn  D. 
i«wb|  chiet  ot  tU«  Uivisiuu  u{  tuauuXiu:iurtsb.  ' 


thoufjh  sui  li  emplovees  wei-e  proliably  included  in  the 
total  avenijtfe  nunil»er  of  wa^o-earners. 

In  the  schedule  for  l!yfjl^  the  inquiry  as  to  laix»r  and 
waf,'et»  ia  followed  by  this  note:  "In  jriving  the  number 
of  men  employed  incltide  th(»se  employed  by  contniclors 
and  sabcoiitnictors  as  well  as  by  the  companj'  it«elf." 
In  the  corresjmnding  in(|uiry  of  the  schedule  for  1909 
the  note  of  instruction  reads  as  follows:  "Au)outits 
paid  for  oontmct  work  uot  done  by  employees  hired 
directly,  and  the  number  enqdoyed  in  such  work,  mnst 
not  be  included  in  this  inquiry,  but  should  be  rejMirted 
in  aiiitwer  to  inquiry  d."  In  inquiry  «!  of  the  schedule 
for  1903  the  amount  paid  for  tnnneling,  shaft  sinldng, 
Ixiriiif^  test  hott  ■-.  .  tc.  if  not  done  by  employeejf  hinxl 
direoUy,  and  the  average  number  of  men  employed  ou 
«ach  work  are  asked  for  separately. 

The  i^-rr-ato-t  iliffr-roiii'i-.  !io\sr\  ri-.  Iii'tween  the  staitis- 
tie«  for  the  two  ccuhuhcs  results  from  a  radical  change  in 
the  method  of  obtaining  the  avera^  number  of  persons 
employi''!.  tn  r-.litinp- tlip  -rhi-ilnli  >  for  Hu'  li'.Mires 
for  the  average  number  of  employees  wcif  reduced  to 
s  SOO^ay  ba^is  whenever  the  sehtidule  showed  them  to 
Ir'  the  averafT'  nnm'M>r  for  a  ^tmi  ti  i  iti  rio  l;  \\|jf>n  it 
wi».s  evident  that  the  employees  had  worked  more  tluin 
800  days,  the  avemge  number  for  the  longer  period 

was  allowed  to  stand.  The  fij^ures  for  IW>'2.  tbei-efore, 
show  the  average  nunilwr  of  employees  that  would  be 
roqnirod  at  continuous  employment  throughout  the 
year  to  perform  the  work  done,  while  the  fiiriire-i  for 
llSt>S>  represent  the  aveiiijire  numl>er  employed  during 
the  actual  time  that  the  several  establiabments  con- 
cerned  were  in  o]i4>ration  and  not  an  average  number 
for  the  whole  veur." 

It  isobviou-  ill  It  (he  method  adopted  in  I'.to^  tends 
to  produce  a  smaller  averajje  number  than  the  nu'thod 
employed  in  ls>!<.  This  is  illustrated  in  the  statistics 
fbrseveral  minerals  as  shown  in  this  n'port.  Thus,  for 
example,  the  statistics  for  the  production  of  marble, 
which  show  an  incivase  in  value  of  proiluct  between 
iss!»  an<l  r.>i»2  of  over  if l.."iiMi.MjM»,  seem  to  show  a 
decrease  in  the  average  nuuibci-  uf  wage-earnera.  Ex- 
eiudini,'  the  number  of  foremen  and  overseers  for  both 
>.  la.  tisrures  are  as  follows:  1S!S)».  4.27.");  1!»02, 
4,U>k>.  But  while  the  tigures  for  iitU2  repre^ieut  the 
continuous  employment  of  4,070  men  for  300  days,  the 
avenijre  ruimber  of  day-  worked  by  the  t.ii".')  wajre- 
eurners  in  lS,Si*,  as  tlu-  tldailed  statistics  show,  wa« 
onl.v  lieduoed  to  a  HiM)-day  basis,  the  average 

number  of  wage-earners  for  IsSit  is  found  to  Ije  3,&18, 
thus  showinjjf  that  there  has  heeu  a  substantial  increase 
during  tlie  decade. 

■'  Tb'-  '  1 1  Urn  : I.  >-  1 1\  r.  •  lir  r  .1  •  I  aietlioilH  of  1  ■  'hii ■II'  nil,'  till'  aver- 
OiH'  in  pnictxtillv  tlie  same  tu^  in  ttie  titAti^Uci;  lor  iiuinufHctureti  uf 
the  H^eventb  aiick  TweUth  asnsiissa  and  is  fnlly  exnlaiBed  in  ihe 

cvi  to esi.)  tbetnatmctUnw  for v«AlyingauAcmtie)Ong the nnm« 
bar  af  wsge^^amen  nported  for  ItNB  an  given  in  Appondiz  C. 
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It  sboatd  tw  stated  atm  th«t  it  is  impiwcticible  to 

luuke  a  coinpari>  mi  ..f  t'u'  >(;iti^tios  of  wajfi'  nirnors 
aad  wageu  at  the  two  i-ctitiiucti  for  tha  eutire  uiiniog 
indnstry  because  tbe  fignrett  were  not  simiiiiBrized  for 
th(*  earlier  pi'n<Ml. 

Jimpl(/yet!«,  by  vlame*. — Tho  fullowiug  table  ttuuima- 
rixm  the  totals  reported  for  1909  in  answer  to  that  part 
of  llie  iiuiuiry  which  i  ullcd  for  r!u-  nniiilnT  of 

each  claitii  of  twlaricd  eiiipio3'ce»«  uiul  wuge-earuer;j  uikI 
the  amounta  paid  tliMii: 


Ba]Mi<°<l"fl'i<''<l>.  >'U'rk.s  etc.: 

Tcilal  iiiiinLH.'r  

TOMi  «;Oarii>   

GiiOeilll  uetiwi*— 

KooibOT.....   4,M1 

(Maim   «8.«a.Ml 

tapeilntaiidMUk  bmhimi,  fontnwa  above  iround,  «nr- 
wronialc.— 

KmnVer  

Sdarln  ,   sm.iiiw.  «ii> 

inorMnn  Mow  iToarad— 

ynmbfr   t:.*ta 

ttetarlos   fis'jn^.:'(i: 

Clwkn- 

NumlH-r   11.1 

Siltlirlo   $T.tUT. 

Wiuti-mniti*; 

AKKri^RHli'  uvi-mRi'  nuaiber,...   Vil.T.'H 

Aiivri'KMU'  UMK*'^ •  •  — ...........................................  $:i4iu. 'j.vj, lHi4» 

Totnl  livi'riDwmimbcr  >   rJ^.^IA 

Xoul  xn) 

BDKliu-i-r.,  Iln  nieii,  imgWltWn,  blMktniltlM,  Mr. 
pi-ntcr..  anil  lillii-r  mtelxnlwi— 

Avfrnui!  Miiiiilw!r   IH),  H.'i'J 

vvuKi-.   9U,v:it.-iui 

Mln(T>>.  qiiiirrynK'n.  sad  MoMciman— 

ArvniKi-  ii'iiiiiImt.,  ,   <;T,  ivii 

  M.«Ti.:"ju 

Boj'H  iindir  It'  Vfiir — 

AvvriM{uiiiiiiuti«r...   6.21tt 

W*c«a   B.niVl7» 

All  «iiih«r  WHc«-«anuOT— 

AvcrnKf  iiiitntior  

^^ aK*'**  ■  •  •  ■-••..............(...............•  ••! '.^ 

Bclon'  (rr«>iiti<l— 

ToCaJ  uvi*n«fr*'  niimtitT   \W^'>. 

Total  wiiifif.   fjll.s;:!,  Wj 

llliii.-n— 

Avt.'r«Kt='  nuinl*i-f   2i>7«^l 

^^  Hif^'t^  a ...........1..  Aim.  8*74.  iib 

ATi'iuKt?  number   ]'^, 7.V1 

Wltvvi^   tU, '!■.•<, '.<Ul 

Itoj  a  iiinlvr  IB  ycBT. — 

AvcmKO  IliltnInT                                ........I...  '','3'< 

WiiJt.  x   Il.-Vi-*, 

All  olhor  wiiirc-i'xnutn^ 

Av^TdP*'  nunil'er   TH,  64f* 

  VB,vsa,w 

Tiihli'  till  tiiiml>oi'  of  all  classes  of  enij)loyees 

reriuceil  lu  llif nnt  ly  a\ enige  as  al)ovo  descrihed,  with 
the  aiuoiint  paid  i<>  r;i<  li  class  in  salaries  and  wu^^es. 
S;il;irii  t  nlfifirtls,  clerks,  et*-..  usually  receive  annual  or 
nioiiiliiy  sHliirii'«  an<l,  as  a  rule,  are  euiployerl  throujrh- 
out  the  entire  yea?-;  l  onsoiiviently,  for  this  »-lass.  in  a 
great  majority  of  oa-ses,  it  wiis  unnecessary  to  make  the 
reduction  to  the  aveniK*'  f«'i'  the  year. 

The  employees  shown  in  Table  3(i  may  he  arnuij^ed  in 
two  ^ioa[w — ^lirst,  tbe  office  force,  which  consisted  of 


15,787  general  officers  and  clerks,  receiring  916,145,899 

as  siil:irii'>.  the  nuiiiln-i'  and  -iil.iric-^  fortninfj  ninl 
per  cent,  respectively,  of  Uitj  totals  for  all  employees; 
teoond,  the  einployeee  engi^ed  in  fiuperriainjf  and  in 

till-  :iituiil  work  nf  the  mines  and  iiuarrirs.  wliich 
incluile  tbe  i^uperintendentH,  toanafjers,  foremen,  .sur- 
veyors,  etc.,  as  well  as  tbe  mediantes,  tbe  mioera  and 
th<  ir  hi  Ipers,  and  all  other  waffe-earncix.  Tliiis  class 
numbered and  their  iMUiu-ic«aud  wa^^ujuouuted 
to  $399,834,688,  iamamg  97.6  and  96.1  per  cent,  respeo- 
tivcly.  of  tho  totals.  The  supi-rintendents.  miuiatri  r-.. 
foremen,  uud  .surveyors  are  clashed  as  salaried  olticiulii 
though  the  distinctaon  between  foremen  and  miners  is 
diflicult  to  preserve,  espec-ially  when  there  is  very  little, 
if  any,  ditfereni'^  in  their  wt^^es. 

ExcliuiTe  of  tiie  general  offioera  and  elerks,  937,043 
tMi:]»ln\  ri^^,  or  "S."  T  f'f'nt  of  the  total  number  were 
eng)i|red  in  operations  above  (rround,  and  tbe  tialarie8 
and  wages  paid  for  mieh  work  atnoutited  to  |1141,7&3,946, 
or  :i4.7  i>er  ornt  of  tho  lotiil.  The  employeof*  reported 
as  enjpiged  helow  ground  numbered  367,086,  or  59.2 
(ler  cent,  and  tbdr  sahriee  and  wages  amounted  to 
S'2r>l,0Sl  .737,  or  61.4  per  cent  <»f  the  total.  The  sr>j>H- 
ration  of  employeeij  .so  to  show  the  numi>ers  working 
almve  and  below  gTouDd  can  not  be  aooepted  as  eKBCt, 
Ik'ciui.-o  thr  9:\iw  emphm-es  may,  at  different  times, 
work  in  both  places,  and  in  some  cluij<>es  of  mining  the 
distinction  Iw-tween  the  two  linuiche«of  work  it*  not  pre- 
served uniforitily.  From  Table  1,  pajjes  to  lifil, 
it  appcai-s  that  employees  working  below  gi-onnd  were 
reported  fni-  the  majority  of  the  minerals:  but  t>f  the 
total  iiumln  I  of  -tiidi  >'inp!<n"ees  352,472.  orall  but  7,7ol. 
were  euii»It».Vi'ii  in  ibc  nilningof  coal,  iixm,  copper,  gold 
an<l  silver,  and  the  salaries  and  wages  they  received 
amounted  to  *i*40.7:{7.'>4:i.  or  all  but  $4,i:i.".,ss7  of  the 
total  salaries  and  wages  paid  for  work  Udow  ground. 

The  miners,  miners^  helpers,  (piurrymen,  and  stone- 
cutters, who  may  l>e  accepted  as  the employi^esengaged 
in  the  actual  work  of  removing  the  ore  or  mineral,  and 
dressing  the  st4)ne  at  the  (piarry,  nundiered  848^166,  or 
o!*  i>er  cent  of  the  total  number  of  wage-camera,  and 
tin'ir  wages  amounted  to  $'i:^0, 142..S1I.H.  or  iVl.i  percent 
of  tlie  total  wages. 

Waift-'^iimimy  hy  oecttpattoiut. — ^Table  87  shows  the 
distribution  of  the  sevenJ  classes  of  wafge-eaniera 
according  to  occnpKtions,  by  xainenls  and  groups  of 
minerals. 
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Tabui  ST.— DISTRIBUnOlf  OF  WAGIC-KAICIISItS  AOfXIRmNG  TO  OCCUPATIONS,  BY  HINERAU3  AND  GROUF8  OF 

MINEkALS:  190->. 


iriynuM,  sr  «iMim, 


All 


«aum- 
bcr). 


Total.. 
MctMlle .... 


. . .  .wi.  ■** 


Conner  ore  

Qold  and  allTer  

Imn  OK.. ........... 

LetMlaiH)  letni-  orv  ,, 

IfaniBuit"^-  i<rt'  

QuickailTpr  


.ua.«M 

M.0O7 
M.14I 
38, 8H 

7,m 


rneia  |SR,65»  'n.ua 


NiiU:rjtl  (Iii*.  

IV  tr«<li'iim  . .  - 


SinwnirnI  iijAtcriuU  

I'cnii'liC  

Clny  

Lliiif^Icinv-  aiKl  <lii)Minll>' 
M.iil.l.- 


..  t;!,i.Hl 
■2.  I.V 
....  ■■•A.-'O 

8aiti|iituiieH  itit<i  uuuruiu*   U>,  4^)? 

MUoeowcqritainiierockK  ..1 


Hull  toll  ine*  aiHl  millKlunisi . 

c'i>nititiu«  and  «mefj:  

('rv>t«iUneqiiiuru  


(•ritiNtoiK'H  and  polaatonea ...... 

Iii(ii<i>rlnl    eaitb.  MpoH.  and 


JMlQIIL'e  

OflMonca,  witeuimm,  aiHl  KjrtlH.- 
ilaii««.,..,..., 

ChoiDlcal  inal«ilabi. 


ft<in*x  

Kll:nr»|iHP  

'»vi...nin.  

rhio|>iiaH>rock..... 
suipiiuraodiv*''*  ■ 


HHr>(<  « .-     


MlMNtllaiMolia.* 


AMtflM  

A<(>baltinii  and  MniailiMiiM  rack . 

BatlXlK'  

V'Ms'iir  

Fliiil  

Fttllet'lininii.. 

UtmumoN... 
Mart  

Mh»  

MowuiH*  

Sillrn  snliil ..... 
TaU'  mill  : 

TungMen  

Vtanlwa  and  vanadium. 
All  glher  iBla«calt « . . . . 


lit 
210 

Si 

u 

«.  -iX. 
I  ■VI 

.'i.;i 
1.J7.' 
fi.  ICI 


•im 


m 

ira  i  I 

il'.i 
II I 
li-.l 


«8 

m 

TII 

2 
HI 


MWDUtH. 

BIACK>HITII». 

1  nmofMta 

Mtatuitct. 

1 

MINI  us,  IJI  AII 

RVMt.il. 

evTTKaii. 

Jd.VEAS' 

nauwML 

THiBCKMCX 
AND  TIUCK 
L«tltM. 

aoTs  I'Sbia 

W  YBAai, 

nil.  olHEB 

KaajEBH. 

.XUID- 

ber. 

Per 

of 

»ll 

carn- 
en. 

Niiiii- 
l«r- 

Per 

K'tiii.r 

all 
wnKi- 
earn- 

en. 

Nuin- 
Ut. 

'>'iiii<r 

all 

HllJIl- 

Mini- 
en. 

Sxity. 
Ut. 

fvr 

.'.'III  i,f 
ull 

WUgl'- 

uam- 

a*. 

Nutii 
Ut. 

1".  7li(i 

Vtr  '  IVr 

I'fllti:.!  I'l-ut^u' 

itll     .Vum.  111! 
w  iitfi'.     Ia-T.    w  *lg«?. 

«Hm.  j  cam- 
m.  \         ^  *!«. 

Num 
bt-r. 

Pct 

Cl'llll.f 

■ill 

»«gl' 
*^ 
ill 
o.« 

Siiiij. 
Ik  r. 

I'lT 
■<  lit  nf 
•ill 

WlkHI.- 

mm- 
en. 

3«[* 

IH.2 
22.2 
2Bl» 
M.4 
18L« 
3i.« 

83.* 

^,T»  ,     l.h  25,STD 

I.S 

0.  0 

7.0 
7.0 
4.S 
S  0 
2.1 
4.1 

1.  » 

;i  s 
1 

•."■A.  I.I 

.121,  CW 

.1,2  '|3,S4I       2.  a 

..  . 
ll,»17 

IJj.r.u:; 
8l^«iO 

i.m 

S.( 

2.087 

»,1-J4 

12,  «1 
1S,7« 
18,  SM 

;i. 

'.Ml 

mi 
m,m 

49.  V 

7,780 

7.0 

8.2 

m 
i.m 

I.IU 

im 
« 
n.ua 

2.1 

4.2 

%n 
-I 

U.2 

ttt 

7 

tt 
&,IH 

1.  D 
1.8 
2.1 

2.  « 

3.S 
».2 

1.4 

— 

1,  M» 

2.  W2 
1.M2 

sm 
1 

n.i«» 

4».S 
34.4 
47.8 

f  J .  ti 
i;i.  5 
4(1. 11 

<»i.« 

117.  ) 

1,257 
3,2ta 
2.2(0 

!«,»» 

4.8 
«.l 

«.« 
4.3 
1.5 

17,0 

2.« 

33C 
2,009 
SB 

« 

9,«iD 

8.8 
1.3 
5.4 
0.S 

1.8 

8.0 

'2. 

103 
97 

618 
80 
IS 
8 

10,1m 

l,.'iol 
.V  r.'.is 

0.4 
0.1 
1.8 

0.4 
C.7 
0.0 

2.7 

1.. 
< '  1 

8,106 
8,084 
1I.029 

a,To» 

3U 
9C,«ti 

2.004 

»fm 

:i.  (1  l.vili 

).i  3,11.: 

7. 1  Jl 

^.  r.::i 

t.,  :s.> 

1  .iCl 

11.  !1JI 
11.1.117 

11.  tl  1.1177 
l.;i  7,'«|.-'l 

I!!,':'!'? 
iJi.i,'^'. 
l'..l',».' 
77'.l 

1 17.1 

I'.,  f 
i-'l.ii 
'ii 
4.4 

f- 

7S.'' 

a  4 

li  I 

1 .  ->V 

114         T  .7 

I.  '.   1.  Il'.l 

."■  1 

M.  I7i.  i.'.l 

■.'H7 

It.  H  ?J 

■   1  -"i^J 

J.I.I 

It;; 

M 
■Ml' 

n:i 
•WJi 

«e 
m 

10 

2  I. 

:i  IS 
■J  h 

:;:!•• 
Ill 

IIU 

J.  ti 

r  1 

1,  117 
Vl-'i 

III 
i.aH 

137 
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Table  37  shows  tlu>  TTlntivr  proportion.s  of  flu  sevi-ml 
clatMes  of  wag«-e»nicrs  that  were  i-equircd  in  the  dif- 
ferent bnincbM  of  the  ualnenl  industry.  The  schedule 
of  inquiry,  fif  < ntn-r'.  coiikl  not  lie  m;\r\>^  in  ^^tiflicicnt 
detail  to  nbow  sc^wnitoly  uU  cliuit>e!j  uf  oeciiijutioiis,  and 
eoaaequeoilf  a  large  number  of  wage-earners  that  in  a 
fiomplete  preaeatation  would  be  given  sepaiatel}'  are 


inrlu<I('fl  in  tho  rljiss  of  "nil  other  watrr-  rrirnor^.'"  A 
very  large  propoi'tion  of  this  c1h»«,  however,  wore 
cooimon  workmen  or  anskilled  laborers.  For  th«  in* 
diistry  ii'J  a  wlioli'  the  pon-entagcs  whieh  thi^  mini'iers 
of  the  different  dastscs  of  wage-earners  were  of  the  total 
Qumher  are  m  follows:  En^gpneers,  4.5  (ler  cent;  fire- 
men, 1.5;  mechanics,  4.5;  mioenB,  quarrj'men,  and  stone 
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cutters,  6a. mincrH*  helpers  3.2;  tito barmen  and  tiiu-k 
layers,  2.3;  boys  undor  16  years,  9;  all  other  wafyo- 

So  fur  lis  jMissililc  ibe  iiiineraU  in  Table  37  are  ur- 
niiij,')'!!  in  <;niiii>sapoordingti>  their  character  orthe  uses 
to  w  iiicli  tlM>v  ai'i.'  j)nt.  For  tlif  ivason  that  tlnTc  is.  as 
a  nile,  a  «iimilarity  in  tlur  coiHliiions  of  mining  the 
minerals  in  the  fwme  ;.'r<)ui>s.  the  statwtici*  in  each 
j.Ti»u|)  nro  more  f<)in|mml)lc  witli  carli  otln-r  lliaii  witli 
tbotie  of  dittereut  gruup:?.  A  nulable  exception,  bow- 
ever.  !k  found  in  the  jntnip  of  f  ueht,  in  which  tin*  statis* 
tir  -  fur  f.ritiifal  i;as  and  iM'trolrmii  II!'  11  ,!  ;il  nil  aiuilo 
goiis  to  those  for  coal,  and  nrv  imt  in  any  sciise  coni- 
paraUe  with  theni  on  account  of  the  ontJrcI}*  different 
ootidilioiis  ;;<)\friiinjr  protliu-tion.  • 

Th«  eoiiditioi).s  that  cLietly  allWt  the  pro^^wrlioiis  of 
the  several  classefl  of  wage'earnera  are  the  methods  of 
niiiiiiij,',  wlu'llaT  snrfucf  or  (iiidfr<rrtjiiiKl.  and  wht'tlicr 
the  niiiu'iitl  is  sold  in  the  crude  ciUite  or  undorj^ovs 
soino  pt'oi-os^  of  inaiiufartiir<>  lit  the  mine  before  iH'in}^ 
inarkptvd.  If  tlif  ndno  \voikinp>.  arc  luidriMri  onnd  and 
are  .spread  omt  a  w  ide  area,  the  proportion  of  mim^rs 
la  rednt!e<l  and  tiiosf  of  other  elas^'s  are  eorrespondlngly 
increased.  Conversely,  in  snrface  iiiinini'' and  miarry 
in;,',  the  projMjrtiuii  of  those  eni^ajfcd  1»  the  work  of  <r(>t- 
tint;oiitthe  minemli!),n.sarule,  lacjgerthan  ii  ilir.  iili.  i 
hi-anrhes.  Any  mnmifaeturinjf  proceSti  to  wbicb  the 
priiduet  may  he  ,snl)j<'ete<l  at  the  mine  or  quarry  before 
shipment  nCOCWaiily  inereases  the  |)ro])orlion  of  "all 

Other  «ag<d-eAi*ner»."  Tbi»  is  plainly  indicated  in  tla- 
atatistics  foreemeni.  the  finished  cement  beinfr  in  every 
t'a.se  inuntifaetiu'ed  in  eonneefion  with  iiuairy inff  the 
roek,  andalijo  to  a  slightly  lesii  degree  in  the  eu(>e  of  ^yp- 
ram,  the  work  of  raaniifaeturing  land  plaster,  wall  or 
eenient  plaster,  atnl  plas(er  ()f  Paris  hein^^  done  at  the 
quarry.  The  pi-ujwrtions  of  "  all  other  wage-cameras " 
in  these  two  induiftriee  were  68  and  61.9  per  cent,  rc- 
fipectively.  The  larj.'e,st  pi-oportion  in  this  iniscellatie- 
OU8  group  of  4  iiiployees,  namely,  6<>.t>  per  eent,  was  for 
the  naturnl  frns  industi-y,  in  which  tlie  principal  work, 
after  the  e<iuipinei!i  ni"  tli.  projX'rty  is  complete,  is  ila- 
distribution  of  the  •>;a.s  to  the  eoitsumerb;  and  (be  ifixtup 
of  ^*aU  other  wa^-earnera"  waa  eampoaod  chicflj'of 
rln  v;«rii>r,-  r-lassi's  r»f  eni|)lovees  enjiJij^ed  in  this  pail 
of  the  work.  In  this  indiistiy  tin-  inecliaidc-al  force 
composed  of  inuehiiii-<ts.  hlai-kstuiihs.  carpeiiiora,  and 
other  i))ei-liaiHes,  formed  'j:!  jM-r  eont  of  the  entire  iiiim- 
lier  of  wage-euruei-s.  I'pon  coiiijnirinjr  the  statistics 
for  (M'troleum  with  tlm-i  till  iiiituiiil  1,'as.  it  iii  found 
that  the  |>ei«eiita<;es  for  the  ini>(  liaiiieal  force  were 
almost  identical  in  the  two  indiistriei*.  hut  that  In  the 
peti'oh'uni  industry  the  preelominatiiijiT  class  <'otwisted 
of  the  cngineeits  engaged  in  the  work  of  puiupiug  wellj«, 
thene  forming  T8.8  per  cent  of  the  whole  number.  As 
sliown  'n-  ii  eoin|>arison  of  ;iKllii;iriri'  and  bituminous 
coal,  the  perceiita;;es  for  the  meciiunieal  force  and  for 
"  all  other  wufre-eariiei  s  "  w  ere  |,'rMteT  for  the  ant  bra 
cite,  while  minera  constituted  a  larger  proportion  in 


the  cflKe  of  bitumiuooH.  These  are  the  natural  results 
of  the  fH'cator  difficultj  of  anthnieitc  mining  and  of 
the  neressiiy  of  prepBiHng  the  iH*oduct for mai'ket after 

it  is  mined. 

In  addition  to  the  fore>.'oiii<^'  and  other  facbi  that  a 

critical  analysis  of  'ral)li>  'M  nii</ht  disclose,  it  is  shown 
that  the  mechatiical  force  was  csiK'cially  large  for  ce- 
ment. <rraphite.  natural  ;ras.  ])etiol«>um.  and  talc  and 
soapstone:  thai  |)ractically  all  the  \va<;e-earners  em- 
ployed were  directly  engaged  in  removing  the  minenil 
in  the  case  of  bar3rte«i,  bnhrstonea  and  oiilliitones,  mon* 
azid'.  r.iUtiirn whetstones.  an<l  f*cytlK's|ones;  and  that 
the  pi-opoiiioii  of  euiployeeti  included  under  "all  other 
wa{re-earnera"  was  considerably  above  the  average  in 
the  case  of  cement,  ^'vpsiun,  imneml  pigueota.  oat- 
urul  gits',  and  sulphur  and  pyrile. 

Boifn  m  im^-«amer». — Proviaion  waa  made  in  tJie 
schedii!':'  fvjf  I'ejiortiii}.''  -i']i:ir;i1i  =  |i'  tdi-  rrn'!!.  anil  tli;- 
boys  under  iu  years,  employed  as  wajre-eaniers.  I  ultle 
38  fihows  for  each  niinecal  the  number  of  men  and  lH>y8 
employed,  willi  l'i.>  pereOntajTe  that  the  number  ofoacb 
is  of  the  total  numiicr  of  wugc-cainors. 

Tarlr  38. — TTape^nnMn,  hmr  mi-  botfn,  by  mineralt:  JSCS. 
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MIXES  AND  QUARKIES. 


The  avera^fp  miniHor  of  wajre-paniois  oiiiplovi'd  in 
tlu'  iiiiiiinir  industry  in  whj*  5M.72n.  of  whom  only 
ll.!^r)7,  or  :i  per  cent,  wore  Ihjvs  imdcr  I'i  y«uis.  wliii  li 
umy  i-ousidt'iX'd  a  stniill  proportion,  i  lie  .statistics 
of  manufactures  show  that  th<>rc  wero  li)8.5SS  children 
under  Hi  years  out  of  ii  total  <if  r>,;i(>M.4<i<i  wage-i  ai  tuMs. 
a  purc-untage  of  3.2,  employed  in  the  mumifitettaiii;; 
induatriea  in  IVUO.  The  reason  for  the  small  propor- 
Uon  of  boj  fi  employed  in  mines  and  «|iiarries  i-^  iin- 
doubt.edly  the  arduou.-*  nature  of  tin'  work  and  the 
rif!Or(>i(s  eonditions  under  whieh  it  is  performed  in 
many  hmnehes  of  the  industry.  .Vside  from  tiie  ]iliysi- 
ciii  stivnpth  and  etidnratK-e  mjuircd  in  nuii  h  of  thi- 
irork,  it  fretiuently  lias  to  he  performed  under  «  (»ndi- 
tions  evti  >  iiii  ly  iiijuiiouii  to  health  and  of  great  hazanl 
to  life  and  liaih. 

Ill  UMHIiy  of  the  industrieii,  as  show  n  hy  the  tul>lc.  no 
boys  were  found,  and  in  mo»t  of  the  othern  tbc  |>r<ipor- 
don  was  very  small.  The  industries  for  wliieli  no  h<»ys 
were  reported  are  as  follows:  Asbestos;  asphallmn  and 
bituuiinuiis  mk:  l>orax;  buhrstones  tmd  millstones: 
oorunduni  and  emery;  crystalline  <|uart/;  flint:  punet: 
infumrial earth.  tri|>oli,  and  pumice;  lithium  «>re:  mica; 
luineral  plgtncnts,  crude;  monazite;  petroleum;  pn cioiis 
atones;  Hilirn  sund;  tale  and  soapstone;  tungsten;  ura- 
nium and  vamidiuui;  chrome  ore:  magneMte;  uiolybde* 
num:  nickel  and  eoljtilt:  and  rutile. 

It  should  Im>  observed  that  for  the  mineial  industrie- 
^iving  employment  to  but  a  small  number  of  wago- 
eamers  in  the  agyrefflta  the  percentages  given  niny  \m\ 
and  no  donbt  are,  in  aonie  caoefi  entirely  mii^leadinir.  as 
the  larp'  proportion  of  boys  may  be  due  to  eircum- 
stunces  which  are  entirely  foituituus.  The  highest  pcr- 
oentaire  shown  i«  for  the  mininir  of  fnllpr'*!  pnilh.  for 
w  hich  24  lK>ys.  or  21. 1  [wv  cent  of  the  total  number  of 
wage -earners,  were  reixirted.  They  were  nearly  all  ii> 
ported  by  one  larjfj!  establishment  and  were  employed 
at  th<'  lijyhter  work,  such  as  driving;  carts  and  pertVirm- 
ing  certain  partit  of  the  procetKieii  of  drying  and  grind- 
ing the  products  When  the  prodnct,  after  being  mined, 
ii  ijuires  some  prepurutiuii  !>■  'me  sliipmcnt,  the  pi-opor- 
tion  uf  Itoyif  in  always  larger  than  w  hen  the  luinei-ul  i» 
sold  in  a  crude  condition.  Thbt  U  clearly  Hhown  in 
coal  iiunitii/.  ill  «  hich  industry  tlii'i  i-  ainnriM^  the 

eniployet-^  iu  Iwth  brauchett,  anthracite  and  bituiiiiuoa-, 
10,193  boyo,  or  m  per  cent  of  the  totel  for  the  United 
.Stufe--  ill  all  l/tniirli,'>  nf  t!ii>  tnininor  and  <jU;\r''vin^ 
indu-strie^j.  lu  anthrucitt*  mine**  there  were  4,oi!4  Ihjvs 
employed,  or  0.5  per  cent  of  the  total  number  of  wage- 

earners  in  that  in  !ii-f  ? y.  and  in  Kit  ii  u  nions  mines  there 
were  i,»j:iH,  or  -J.  per  cent  of  the  total.  The  uc<  U£)a- 
tions  commonly  followed  by  boys*  below  ground  are 
nnilf  Iriviii^r  :ni(!  duor  trnciini,'.  In  anthracite  mines 
tlie  number  of  i)oys  below  gruuiui  wao  1.1  per  ivnt  of 
the  total  number  of  waffo-earnertt.  and  in  iMttnninons 
1.7  pfT  renf,  shfMvitt'_'  that  a  sonicwliat  [ar-cr  |>rii]»or- 
tion  oi  boys  was  required  in  UHiieryronnd  work  in 


bituminous  mininj,'  than  in  anthi-acite.  As  n  rule  bitu- 
nuin)us  coal  ivipiires  no  prepanition  after  bein}r  mined; 
the  "run  of  mine"  is  usually  marketed  in  that  «'ondi- 
tion.  Anthi-acite.  on  the  ()tlu'r  hand,  is  always  crushed, 
iwreened,  picked  or  cleaned,  and  in  many  inatancea 
washed  before  beiiijf  shipix'd.  and  many  boys  are  etn- 
ployed  in  the  various  siiijjcs  of  the  pnwess.  This  is 
clearly  indicated  by  the  slatisti«'s.  In  bituminous  min- 
inff  only  three-tenths  of  i  per  cent  of  the  total  number 
of  wuge-earners  were  lK>y,s  working  above  ground, 
while  in  anthracite  miniujr  such  emplojeex  fortuod  5.5 
jx-r  cent  of  the  entire  number. 

It  is  esp^H'ially  noteworthy  that  for  gold  and  i^ilver 
mining,  in  w  hich  on  an  average  36,14^  wa^'<<- earners 
weiT  employed,  otdy  '^7  l>oys.  or  one-tenth  of  1  per 
cent  of  the  lotul,  were  reporteil.  and  of  this  ruuubi'r 
only  r.  worlod  underground.  Tlie  munber  of  boys 
repoittnl  in  copper  and  in  lead  and  xinc  mining  waa 
also  noticealily  small. 

W'lti' -'iii/i'  ftttftltfjfBd durif't/  HI,  /,  nwnth. — ^The  atU' 
tistics  foi-  the  avera<»e  number  of  wage-earnci'8  em- 
ployed each  mouth  arc  i^mmimriited  in  the  following 
table: 

TAM.a  30. — Artra^  uui><l'>r  ',( ir<ui,-,  >iruiT9  eutptoifed  dnring  tntk 
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The  trreatest  numlM-r.  i'>4i'>.U'2J.  were  cinj)l(»yeil  in 
November.  Exclusive  uf  the  coal  minect,  the  greMltiol 
activity  in  the  mining  indntiitries  was  during  tbc  sum- 
mer months,  the  larrjc^t  iiuml>er  beinj;'  employeti  in 
August.  The  lai'geal  number  were  employed  in  the 
coal  rnincn  during  December,  but  the  strike  in  tfte 
antliiai-ilr  ■Dal  ivi.^n'i  cmti'iued  from  Ma\  tn  f )rtnr.r]- 
and  greatly  ixduced  the  number  employed  during  that 
period.  The  number  employed  each  month  in  the  pro- 
duction of  the  ditlereni  minends.  shown  in  Table  40, 
indicates  that  in  »uiiie  branches  of  mining  ihi>  ojM  ra- 
tiona  were  comparatively  constant  during  the  year, 
while  in  otheni  the  activit3'  of  the  Industry  \-aried 
widely. 

There  ia  a  natural  division  of  mining  operationa  into 

t\\(i  inalti  (■la--c^,  surt'ac4>  and  rlr.  ii  uiinin>::.  Activitv 
in  the  former  is  atfecled,  hs  it  is  in  oittduor  iiKlustrict 
generally,  by  the  weather  and  by  «<«aM>iuil  elianges; 
while  opcnitioiis  in  the  latter  cl  i-*.  iis  a  rule,  an-  ^rov- 
enied  mure  l)y  the  market  conilitious.    Nu  idea  can  be 
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obtained  fi-oDi  Table  31^  of  tbe  periods  of  iutiv  ity  and 
depression  in  p«rtieitlnr  brAnche>!«  o^  the  niiniii<r  in<ltij>- 
trv.  iilthoiijjii  it  shows  ♦.'('•ntM'jil  I'oiulitimis  for  tlir  iiidiis- 
trv  11  whole,  it  i»  Dot  practicable  to  make  a  coiupicte 
se^rro^ution  of  the  statfeticfi  bibwd  on  this  divitiion,  as 
opomtioiis  ill  s(iiiMM>f  the  iiidvistriiw.  iii>n  oiv  for  f  Nuin- 
ple,  are  cooducted  both  on  the  surface  and  under- 
ground. 


Refei'ence  to  tbt^  detailed  «tati»tic«  in  Table  l,  page 
348  of  this  report,  will  show  for  eneh  branch  of  the 
ininiii;:  irniu.stiy  thf  variati()ii>'  in  tin*  umthj;!-  niiinlK'r 
of  wage-earuers  employed  during  each  month.  Table 
40  shows  the  average  number  of  waffe-eamers  employed 
cju  li  iDdiitb  for  the  moil'  iinportant  iiiim-rals  -tliiit  is, 
thoese  hhowiug  a  yearly  average  of  more  than  2,i.>U0 
wage-eamers. 


Iamjm  40.— AVKRACB  KITMBRR  OF  WaOB-EASNBI»  EMPLOYED  DURIKO  EACH  MONTH,  BY  UIKERAlA  IN  THE 

MINING  OF  WHICH  MORE  THAN  2,U00  WERE  EMPLOYED:  IWtt. 
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( )f  the  minoml-.  shown  ^'paiiitt  iy  ia  Taldc  lo,  th<'  jiro- 
(liu'tioii  of  clay  :i|>|i<'urs  to  li:i\i>  Ih'i'h  i-arriod  oii  with 
the  jrieati'st  ih'^rii.(' of  if'.'nlurity.  thi-  numljcr  employed 
vuryinj,'  only  fioiii  2,>'u'>>  in  .Iiinf  to  2.12H  in  February, 
while  the  HUUiIkm-  i-mployt'd  in  the  ]))odn(-tioii  of  antliru- 
cite  coal  raried  from  1 19,2:^  in  February  to  6,552  in 
July.  This  wide  variation  marked  an  abnormal  eondi- 
tioii— th»>  jricat  strikf,  which  (•t)iuinuiil  from  May  to 
October.  While  it  »eem»  that  the  (strike  atlVcti-d  all 
of  the  wage-earners  in  the  coal  industry,  the  oixM-ritors 
were  sueeessfiil  in  most  eases  in  seeurin}^  the  services 
of  a  »utlicieDt  number  of  men  to  protect  their  properties 
and  to  preserve  them  from  deterioration  and,  in  mmc 
instances,  e\  en  to  mine  Miiail  quantities  of  coal. 

In  bituminoui!'  cual  uuning  the  largest  number  of 
wage-earners,  808,140.  appears  for  Deceinber.  The 
numlKT  tltietiiates  from  month  to  month,  reaching  the 
lowest  point,  ^tiu,&17,  in  July. 

Table  W  clearly  indicates  that  in  all  kinds  of  mining 
aiiil  i|ii!irryiiii,',  wiiere  tli'^  wf'vk  i-  duo  !iirL:'r-l\  in  ihc 
open  air,  the  period  of  greatest  activity  i>>  in  .summer, 
while  the  avemges  for  the  winter  month*  denote  a  time 
of  com|);ii':tt:\ 'I'-jur --i, m.  T!iN  .  utnlition  is  ,^h<i\Mi 
fo)-  clay,  liiiu'simies  and  dolomites,  marlile,  jsiiul^toncs 
and  qnartzites,  i^ilireoiu  or>'statline  rocka,  and  ^late. 
and  also.  althoiij;h  les.^  pionimnced.  for  cement,  iron 
ore,  and  lead  and  ziiu'  ore.  lMiosj)l)ate  rtx'k.  l>ein<r 
mined  almost  entirely  in  the  .Smtli  where  the  seasonal 
ch:)i>i,'t"^  lia\f  les-  elf'eet.  sIkiws  a  less  niarke  I  !<•  Ui  tlin 
ol  till'  lumiher  of  employee^  in  tlie  colder  months  than 
some  of  those  just  mentioned. 

The  variation  in  the  avetaye  mimlM'rof  waj^e-eatnors 
iu  gold  aud  silver  mii»iiiy  vva>  fr<^m  H7,;i."5;i  in  June  to 


34.705  in  January,  and  in  copper  niiniug  from  :.'T.Ih3 
ill  May  to  S4,768  in  Februai-j'. 

.Lct'rage  ettmlnij*  o  f  ir,i<;,  -,  itni>'r>i. — In  considerin;,'' 
the  statistic?*  of  ♦•niployecs  aixl  wa^'es  inelniled  in  thi.s 
leport  it  should  he  nndorstoiHl  that  it  is  not  |>os-ible  (o 
draw  froiu  the  Hgures  any  trustworthy  conclusion  re- 
srardinir  the  averatire  earninifs  of  all  tho.'^e  emploj'ed  at 
stated  waj^es.  eitlier  hy  the  day  or  piece.  Tho  diviMOn 
of  iln>  total  amount  paid  in  woguH  to  the  wage-oarners. 
of  aii>  industry  or  of  any  elass  by  the  number  of  wiyye- 
earners  in  the  industry  <ir  class  ie>iilts  in  an  unreal  and 
deceptive  amount,  which  i<i  the  quotient  oi  the  mathe- 
matical operation  and  nothing  more.  It  does  not  repre- 
sent the  rate  of  way^es  of  any  one  i  lass  of  w  ae'e-<'arners.' 

A  part  of  the  iixjuirv  into  employees  and  wages  was 
framed  for  the  pur(K>se  of  lirin^in*;  out  the  actual  daily 
rates  of  pay  ii-i-eived  Ity  the  ditlei-eiit  clash's  of  wai,'e 
camera,  and  tbi^  division  of  the  general  «>ubje<:t  is 
treated  on  page;*  96  to  101  of  this  report.  While  this 
class  <if  wufje  statistics,  i.  e..  actual  wiijfe  rates,  appeal's 
to  i-eceive  the  more  general  approval  of  stalisiiciann,  in 
preference  to  8tatjsti<«  purporting  to  represent  average 

eariiii)<f>,  these  rate-,  iiiili  -^s  considered  in  c<iiiiiecti«>ii 
with  the  duration  of  the  ()«riod  of  uiuploymmit,  are 
liable  to  prove  misleading.   While  a  given  rate  repre- 

.M'lit.-  the  e;tr!iin'j'  of  each  waefe  1  lUin  i  ul  that  nite  for 
u  day's  eiinil<iymi>nt,  it  fails  to  fui  iii^lt  a  U  ue  indication 
as  to  the  annual  earnings  of  the  wiuktnan.  and  -^u  falls 
short  of  Ijeing  a  correct  itidu.\  of  his  economic  condi- 
tion, wbieb  better  determiued  by  the  auioniit  of 
wages  paid  to  him  annually.   This  !:>  ^wrhaps  true  monr 

'Ttiis  i|iii~ti<Mi  is  tnll^'  <li.■.•'ll^MN|  in  iti<-  li>'|»>rt  <>n  Miitiia'aftum 
lor  the  Twtilllli  Ceutiis.    i  5f<^^'  I'url  I.  jiiiiji's  uxi  Hj  exxv.  i 
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MINES  AND  QUARRIES. 


<?specially  of  mining  aiwl  «|iiiirn  iii<r  than  of  other  line* 
i»f  iiuiiiHtiy.  iis  opi-nitioi)- an- fit'iiiifiitly  vnrv  ii  icirular 
and  spasmodic  by  ixasuii  of  a  ductuatinj;  demand  for 
the  prodnctH. 

Tin-  stii'^istirs  fur  anthni(.'ito  i-oal  n>ay  In-  taken  as 
illustrating  tbe»e  point».  Tabltt  40  »how»  that  for  ivuli 
the  least  nnmT>er  of  men,  6.S53,  wait  i-eported  for  July, 
hikI  tlif  f.Ti'atrst  iiuiuIh'I'.  lll'.'J'i^.  for  KrWrimrv.  'I'hf 
strike  of  the  anthracite  coal  miners  k!4«d  fiDni  Ma,\  \'2 
to  October  38.  and  the  number  employed  in  .Tuly  may 

III  (ii    n  prciit'lit  th'    mi iiiri 1 1  im.   or  riir   [luin^"  r 

ivquirird  to  preserve  aitd  pruttn  t  the  j)roiicrtie.s;  wliilc 
the  number  for  Pehrturr,  giving  due  consideration  to 
t!u'  factthat  it  m  rajro  for  tin-  nnuitli,  i>.  the  full 
(juutA  tindiug  employment  in  the  industry.  The 
aoiount  paid  in  wages  during  the  year  wa8$88,71<,118, 
iinri  the  fli\  i.sic>i»  nf  this  atnoiiiit  l>y  tin-  avt'ra},'i>  iiiiiiilK'r 
of  wage-earuen*  for  the  year,  0!>,t»t<l,  results  in  a  quo- 
tient of  $556,  which  can  be  regarded  only  ax  an  abetract 
(jiiaiitity  indicating'  tlic  measure  tlif  i'iirni!i^>  </  u 
theoretical  average  employee  wlio  wt)rke<i  full  liiue 
during  the  year.  This,  in  the  light  of  the  actual  exp^ 
rieii<-<"  i>f  those  einj>I<tyeil  at  auttiraeite  mines  in  1902, 
enn  only  in?  eonsiden-il  as  an  ideal  8tat.e  of  a^air-s. 

Wnfftr^trnerg  til  tt/ifctp'ef/  tfolly  n*t««  of  pa^> — Tin- 
in<|uii-v  de>i<fne<l  to  elicit  the  <iaily  rates  of  \my  of  the 
wage-eurners  ealled  for  a  disti'ilnition  of  the  M^veral 
clansj«J  aocordiiijr  to  tlwir  rate-  is  .  ^.i-eent  ^roupa  from 
60  Cent>i  to^M.^l.  those  n-eeivinjc  h'^-s  than  .'jn  eents  and 
thoite  l'eeei\  injr  ^^.-J^  or  over  to  l«e  eotnhiiied  into  sinj.'h' 
groups.  The  exHct  rate  <\i  luiy  was  not  asked  for,  and 
in  most  eases  (he  distributiuii  of  the  eni|doyces  within 
the  i.C>-<cnt  {groups  ij*  not  detiuilely  known.  It  may  he 
Stated  ftH  A  genernl  propoaition,  however^  that  the 


irreater  proj)ortion  of  the  wage^eamern  inolnded  in  the 

various  iCi-eeid  rate  gr<;u])s  received  tlie  lowest  nite  of 
those  grtMips.  Ill  tlie  case  of  cual  and  iron  ore  miners 
and  other  ein])ioyees  ]iaid  in  nccordance  with  the  amount 
of  work  done,  very  littieean  he  sjiid  rejpii-dinj^tlaily  rates 
of  pay.  When  wage-earners  are  paid  by  the  hour  there 
i«ithe  aame  difficulty,  for  the  daily  rates  are  then  natu- 
rally di-pendent  upon  the  hours  of  einployment.  How- 
ever, w  ilh  the  uxcepliou  of  etml  and  iron  ore  uiinerti  and 
«onie  qtiarrymen.  the  great  majority  of  the  Wi^!:«-«amer9 

rnij.liiycd  in  the  aiirirt:i!  iu'Ui-liii'^  of  (lie  t'nlti  '!  Slates 

arc  paid  hy  the  day;  and  when  employ ec.s  are  paid  by 
the  day  their  rates  are  more  likely  to  be  in  multiplea  of 

((  III-,  tlisin  otherwise.  I'm  cMiniple,  the  returns 
show  that  t^T-i^  of  the  men  employ e<l  in  cupper  mineii 
received  between  98.fiO  and  98.74  per  day,  and  it  may 
l)e  safi'I\  -tiiti  .1  that  most  of  these  men  reeeived  #<'5.oO 
a  day.  1*  or  soiue  luiueral^  tlie  daily  rateti  uf  the  several 
oonipations  are  fixed  at  fignrea  which  are  not  multiples 
of  'lit  rent--.  Hiil  ;1  wrxild  He  more  nearly  eorm't  to 
take  the  lowest  rate  in  most  wage  gi-oup>«  as  the  rat© 
paid  to  the  greater  number  of  the  employees  incltided 
within  that  jrioup  than  it  wnul !  Ih\  fm  i  vnniple.  loton- 
sider  the  rate  halfway  between  the  limits  of  the  group 
as  an  average  for  tlie  entire  group. 

The  distrihiition  of  the  wajjfe-earners  aeconJiiit:  to 
these  rate^i  is  ahown  in  the  followin};  tabic  foi  r;u  a 
mineral  in  the  production  of  whk})  more  than  I.oihi 
wajfe-earners  were  employed  on  the  avemtre  I'nrini,' 
r.toi>.  The  table  }.'ives  also  the  per  cent  tiial  liie  num- 
ber at  each  mte  it* of  the  total  nundter;  and  the  eubiula- 
live  porceutage  at  eaeb  rate,  which  shows  what  propor- 
tion of  the  total  nuu)l>er  received  a  waj^  a^  great  as,  or 
greater  than,  the  lowc:4t  wage  of  the  given  Tfage  group. 
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Tabu  41.— DIHTRIBCTIOK  OF  WAOE-SASNEBS  AOOOBDING  TO  DAILY  RATES  OF  PAY,  BY  MINERALS:  IflOS^-Cbot'd. 
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Thp  production  of  tho  mineral.i  for  which  sepAniti- 
statistics  are  shown  in  Table  41  gare  eDiplo3'niL>iit  to 
676,51)7  wnge-earnere.  thin  number  fonning  itlt.l  p  r 
cent  of  the  .>.Sl.7'2*^  \\ :ii^i'  ■■urtirr^  n  [nirtc<!  for  all  ininos 
and  quarries.  Tbu  average  number  aud  per  cent  of 
the  total  number  are  afaowD  In  the  table  for  each  rate 
Ijnmp.   Tlu'  iH'i-i-cntages  aie  alao  aocumulated. 

302S»— 0*  7 


Thir  cumultttivi"  pc^rcontago  i.s  obtained  hy  coniliining 
(lie  liiriires  which  represent  the  per  cent  of  tqtal.  For 
nxaniplo.  in  Table  41,  under  the  head  of  '*all  miDeraU,'' 
foiir-t«>ntlis  of  1  i>er  cent  of  the  wage-eariier.s  received 
^.Hb  or  over  and  wvep-tenths  of  1  per  cent  n^ceived 
between  and  94.S4;  addin^jr  tfie  two  peroenUi^M-.<<,  it  b 
fonod  that  1.1  per  cent  received  $4  per  day  or  over. 
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This  process  is  continued  tbroagbout  the  wage  scale 
until  rH  the  wage-earners  have  been  Included,  when 
tbe  cniiiulative  perccntap'  luituially  boroiiics  1(M)  per 
cent.  Till-  cumulative  peroent^o,  as  stated  opposite 
any  \vil^'^■  jrroup,  fihows  then  the  percentage  of  the 
total  ni.mVu  i  f.  Ji  ni.Ml  liy  the  sum  of  tho  iiuinlwr  inrhulfd 
ill  that  wage  group  lAus  the  number  iacludud  in  all  llw 
higher  wape  groups. 

Two  ii'lv  :iiit;iL:o>  urc  yuined  by  the  ust'  of  the  euiiiu- 
iative  ptircentuge.  lii  the  tir»t  place,  it  it«  possible  to 
determine  at  a  glance  the  proiK>rtion  of  the  total  num- 
ber !•«  r(  i\ a.s  nuu'h  US.  or  nirtre  thsiti.  ri  ^nveii  riite. 
For  example,  if  the  cumulative  perceutages  were  not 
given  in  the  preoe^nf  table,  and  It  were  desired  to 
obtain  fill  iinjportioii  of  tho  total  iiiiinl  i  r  wtin  leceived 
per  daj^'  or  over,  it  would  lie  ne«-es»juy  to  add 
the  nine  numbers  reprei<entin{f  thn  percentages  at  each 
rite  frnni  sM.'ii  np.  Itt  tlie  euniuliitive  porc«>nt«>;e 
column  tills  n<lditioii  is  already  made,  and  it  is  evident 
at  a  glance  that  00.1  per  cent  of  the  cement  workers 
r«?eeivfd  nt  lonsr  jirv  Hny. 

Thes-eeond  advantage  j>iui<ed  by  th«  use  of  the  cunni- 

lative  peroentage  lies  in  the  f:ict  that  it  is  possible  to 
compare  two  piven  Hets  of  i-eturii.s  nuuli  more  readily 
than  by  either  the  numbers  or  the  perooiUages  in  the 
respective  ffroup^.  For  example,  in  Tat)le  41  the  col- 
umn bertded  '"cumulative  percentage"  shows  that  for 
cement  workers  the  projiortion  of  the  total  nimilmr 
reoeiving  j>er  day  or  more  was  per  cent,  while 
for  clayworkers  it  was  S4.2  per  cent.  At  !(>1..">0  the 
respective  proijortions  were  60.1  and  iJJi.l  per  cent, 
and  at  IS  they  were  !«',.  l  and  11.2  per  eeitt.  The  cntn- 
ulative  peroeatAges  thus  show  that  wages  were  higher 
in  190S  for  cement  workers  than  for  workers  in  clay 
mining. 

Of  the  Tariona  minerabi  for  which  tttatiatics  are  shown 
iseinirately  in  the  above  table  the  production  of  anthra- 
cite and  bitiuninous  coal  gave  employment  to  the  great- 
est number  of  wage^caniera.  A  very  large  propuitiou 
of  the  miners  in  the  coal  mines  were  paid  according  to 
{he«|uuntity  of  their  product,  aru:  -nmo  of  the  princijxtl 
coal  companies  were  unable  to  clarify  thotie  emploj'ce^ 
according  to  the  specified  daily  rates  of  pay.  When 
diil:i  of  this  character  were  not  re|x»rtt  d  by  the  conipiuiy 
cslimates  were  made  in  the  Bureau  of  the  Cciisos  from 
the  total  nnmber  of  such  employeea  reported,  the  total 
aim  Hint  uI'm^iuc-.  p:ii;l,and  the  numbf-r  of  '!;ivs  tlm)  the 
mine  was  in  operation,  the  rate  being  determined  by 
the  average  daily  earnings  for  the  time  employed,  and 
thr  i  iML'*'  inimlHT  for  tho  rutin-  year  l)eing computed 
as  prcviou.sly  e.vplaincd;  therefore,  iu  such  caseb  all 
employees  of  a  mine  who  were  prid  by  the  piece  or 
quantity  of  work  done  as  measured  by  their  or.f|iiit 
were  estimated  as  receiving  a  uniform  daily  rate  ol  yn\ . 
There  were  230,846  employees  reported  as  the  average 
tinni')if  I  rc  l  iving  wages  accorduig  to  thr-  quantity  of 
their  production,  and  they  wore  jsiid  Sf  1.5.'),.i"4>,9!iS.  Of 
this  number,  311,710,  or  91.7  per  cent,  were  reported 


I  for  untluueite  and  bituminous  coal,  and  they  received 
I  $144.t)28,436,  or  98  per  cent  of  the  amount  paid  for 

snch  mining  in  all  minerals. 
I     When  the  figurea  for  all  minerals  are  combined,  it  Is 
I  found  that  the  range  of  wages  for  pnictically  bU  of  the 
wage  earners  was  from  SI  to  i>er  day,  or 

I  Ub.l  per  cent  of  the  total  number  employed,  being  in- 
I  eluded  between  those  rates.   Less  than  8  per  cent  of  the 
total  number  re<eived  less  than  !fl  ]>er  day,  and  only  l.T) 
,  per  cent  received         or  over.    The  four  rate  groups 
I  that  lead  in  the  nnmber  of  employees  included  are  con- 
so  utivr  .11  (•    i>ii>titnt»'  the  range  from  !^^l.^)0  to  !i;2.4t» 
J  per  day.    Between  iho^  limibi  is  included  otiA  per 
I  cent  of  the  total  number.   It  should  be  added,  how- 
ever, that  (he  proportidii  at  ^2.50  or  ovn   i--  niin  h 
greater  than  that  at  lc.s:>  thuu  $1.50.    Of  the  total  num- 
I  her  of  wi^-earners,  57.Sper  eent  were  paid  iS  per  day 
or  more.    .Vn  attempt  to  find  tho  median  rate  (that  is, 
a  rate  mih  that  half  the  numUM-  of  wage-eariierM  re- 
I  ceives  that  rate  or  more  and  the  other  half  receives  that 
rate  or  less)  disclf>';<-;  f*ie  ^nrt  that  this  rate  Uo<  sonip 
where  iu  the  gi-oup  ^2  to  It  will  aliMi  be  noticed 

that  the  rate  group  that  iodtides  Che  median  includes  a 
greater  number  of  wage-earners  thaa  any  other  group 

in  the  scale. 

In  regaitl  to  the  various  minenils,  the  figures  ^own 
I  in  Table  Jl  may  be  briefly  summiirized  as  frv!|fnr-j; 
I      iViiHiit:  Of  the  total  number  of  wage-earners,  73. i 

per  cent  wcPft  paid  fiX>m  $1.25  to  *il.5»it. 

CIaiij:  The  range  of  wages  for  h2.1f  {x-r  cent  of  the 

total  nundjer  was  from  ^>.7."»  to  ^*1.7-4;  35.  S  percent 

were  inchided  in  the  single  rate  group  Sl.:>5  to  $1.48. 
I  Coal:  For  a  large  number  of  coal  minei's  the  figures 
I  given  represent  average  earnings  and  not  rates,  as  most 

of  till  -I  I  itiployees  are  paid  by  the  ton  or  tither  unit. 
I  Ah  the  figures  stand,  they  lihow  tiiat  for  anthracite  coal 
'  75.7  per  cent  of  the  employees  received  between  $1  and 

^L'.4'.),  and  for  Idtmninous  coal  76.9  per  cent  received 
I  between  $1.50  and  $2.74. 

I     Copper  mv:  A  wide  range  is  noticeable  in  the  wages 

paid  to  employees  engaged  in  copper  mining.  Of  the 
.  total  number  24.1  per  c-ent  received  between  ^  and 
I  1^2.34,  and  95.9  per  cent  were  paid  from  18.50  to  98.74; 

the  reniiiininij  uaL;«'  i m  riers  were  distributed  in  finiallcr 
I  groupH  throughout  the  ticale  from  $0.50  tu  $i.2d  and 
I  over. 

(lohl  miJ  xlli:  r:  Y.my\oXi-(^<  r-ti<.i-a(jTil  in  tlir  iriiiiiiig 
of  gold  and  silver  were  largely  concentrated  in  thiei) 
I  gronpg  as  follows:  la.3  per  cent  from  18.60  to  13.74; 
7  j  i  i  n^ut  from  ¥8  to  ^.24;  and  19  per  cent  from 
m.hv  to*«.74. 
I     Oyptum:  The  range  of  wages  for  M.4  per  cent  of 
the  wage-earners  was  from  to  92.94;  &1.3  per 

cent  received  from  $1.50  to  *1.74. 
I     Iron,  ofv:  Of  the  total  number  of  wage-earners,  86.8 
per  cent  rerfivod  between  ^1  miuI  ?2.4f<;  flu-  irfi'ati'wt 
j  concentration  was  at  $2;  40.S>  per  cent  of  the  total  nura- 
i  her  received  between  $1.75  and  C2.S4. 
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T.-'i'l  (tixl  ~<nf  ">''  .'  Almost  all,  SU.H  jxr  cf  tit.  fif  llic 
%vagi!-Lnii'ti«'rs  iwcivud  l«jlw««ii  §1.2."»  aud  jut  day; 

29  per  cent  roLL-i\  in^  from  $1.60  to  tl.74;  and  per 
cont  from      to  ^•I.'IX. 

IJiurKtiiiirx  iiiiil  dttlvmit >:■■<:  Till'  miig«;  uf  wiijros  fof 
itl.L'  |)or  rent  of  the  total  niinilHT  wm  from  81  to$2.34. 

ii<r,iin  tlu'i'o  WHS  !i  iii!irk<'d  ooncoiitnitioii  at  two 
nitc  >rr<Hij)s.  i'4.U  pel-  oeut  receiving  fruui  to  :*«l.4!», 

Riul  -I'-K  1  p«M  cent  from  111.50  to  91.74. 

Miirhl' :  Tlitj  I'etiinis  for  wago-cainers  engaged  in 
quuiryiiijT  iiiarlilo  show  a  Ifws  marked  ooncentration 
than  ia  obson  aUlo  in  most  other  mitieniU.  Then'  wore, 
however,  &8.5  per  cent  of  the  total  nambcr  between 
tiierato8$l  and  $1.74. 

X'if'ii-iil  >/ii<:  For  [n^r  rctit  of  tht'  wn}it'-<'«ni«.M> 
the  range  wa^  from  itl.'jio  to  i)ti.t4:.  The  two  wage 
groups  showing*  the  grcatesi;  number  are  as  follows: 
l|l..'.o  to  *1.T4.  I'ti.;^  i«'r  cent:  -^-^  ]irr  '  <'nt. 

I*  fri'/t'iiii :  For  7u.7  per  o  ai  ul  ilit-  i**lul  i.uiali<  r  of 
wu^rc-i'uiiHTs  the  range  of  waj^es  was  from  to 
$2.74  per  day.  :>l.-2  per  cent  being  included  in  the  single 
rate  j^roup  5J2.2.">  to  ?^2.49. 

}*l„,y^»l,iit.  l  :  Ahiiostull  tlie  wagt'-rariiors  riHi'ix  i'd 
letiti  than  %\.tl>,  ^2.^  per  centgetting  between  fu.  id  aud 
$1.24.  In  the  wa^re  groap  $1  to  $1.24,  there  were  61. S 
por  cent  of  tiic  total  numl>t>r. 

(^uU'k^ilvtr:  The  range  yf  wages  for  the  bulk  of  the 
employees  was  from  $1.95  to  $8.74, 81.6  per  cent  bein^ 
incliideil  within  thos(>  rates. 

S.iiid.stontjx  itnd  'jimrt^i'ltJ*:  The  niuge  of  wajrc.-i  for 

73.1  i>er  cent  of  the  total  number  was  from  $1.25 

to  !*2.24. 

S,7n',  ottn  crftntaUine  rocJhf  The  figures  show  less  con- 
t'ciitnition  than  for  most  of  the  otliet-  ndneruls;  more 
than  half,  per  cent,  of  the  total  number,  however, 
received  between  $1.26  and  $2.24  per  day. 

A7///r.-  In  the  (jmirrvinjf  of  slate  tli  ■  i;itc-  fur  Sl.f) 
per  cent  of  the  total  iiumbor  of  wajre-eaniers  ranjifed 

TA-  I.K  iSi.— AVIili-VGK 


fiom  ^^Lio  to  4'.t.  The  greatest  concentration  was 
in  till-  Will,'.-  1,'roiip  ifi*  to  #2.24,  wliich  showed  28.1  per 
cent  of  the  total  number. 

\t\  exuniiniition  of  tlie  cunuilative  prnvcutatrt's  show.s 
that  witjies  wcrt!  far  higher  for  emplox  ees  in  gold  and 
silver  milieu  than  for  any  Other  minend.  66.5  percent 

of  all  the  wajre-rarnpr*  reoeiving  >?'i  or  over.  Em- 
ployees in  copper  miiiei<were  next  lii<rhes(  paid,  29.9 
per  cent  nieivitiir  ?••■>. ."»o  or  over,  unti  77..>  per  tent 
getting  at  least  Of  the  men  employed  in  coiinee- 
tion  with  petroleum  wells,  almost  90  per  cent  reeeii'cd 
!?2  or  over,  but  only  '<  r  cent  of  these  received  as 
much  sui  $3.  After  gold  aud  silver,  copper,  and  petro- 
leum the  mineraU  showing  the  highest  rates  of  wages 
are  hitiiminous  eoal.  i|iiieksilver,  natural  ga»,  sand- 
iitoues  and  quartzites,  and  biliceoii**  crystalline  rocks, 
in  the  order  named.  Following  these  oome  n  large 
cla^  of  ininentls  w  hieli  show  very  little  ditference  in 
daily  rates  of  .  when  all  the  wage-earners  are  *'ou- 
sidcredns?  one  {jrouj)  without  distinction  as  to  gi'o^rntpii  io 
location  or  specified  o<'<'Ui>!ition.  Tliese  minerals  are 
unthracito  ooal,  iran  ore,  lead  and  zinc  ore,  marble,  aud 
slate.  As  will  be  shown  later,  when  these  minerals  are 
considered  hy  states  and  the  wajre-eaniers  sejmrated 
into  the  several  classes,  eoiisidernble  variation  in  the 
rate*  are  found.  The  rates  of  iKiy  for  men  employed 

in  ijuarryin^r  phosphate  rtiek  were  lower  than  those 
fur  any  other  luineml,  only  14.6  per  cent  getting  an 
mueh  as  $1.25  a  day.   This  industry  waj^  practieally 

conliiied  to  Florida.  Soutli  ( 'afolinii.  aihl  Ti  i.!ii  ---cc. 

The  number  of  wagc-canicrs  employed  iu  the  ditlereut 
ocenpAtinns  v>  an  important  factor  to  be  considered  in 
eonnecti"!!  \\  ]\\.  tlic^i-  -fafi-l i.  -.  imr!  llir  fullnw  iiiti-  lalile 
.suuniiarizes  the  returns  for  all  miueruLs  .so  us  to  show  the 
average  number  receiving  stated  daily  rates  of  pay  m 
each  occupation  and  the  peii  rnrHLT  which  the  number 
at  each  rate  forms  of  the  total  niimlM-r  in  the  class; 
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AND  QUARB1E& 


Of  ibo  total  niuiiher  of  wage-earners  considered  in 
iht  preeedinf;  tuMos,  1 1.S57  were  boys  under  l*;  years  of 
agb,  and  nearly  all  of  thorn  received  le^  than  f  i.25  per 
day.  It  will  U.'  uuticed  that  tbe  employees  in  the  three 
lowest  mge  groups  were  very  lazgelj  boys.  For  all 
occupation*!  i  onil)inod  the  mngc  of  wnges  for  r>s.i  per 
cent  of  tlie  total  number  was  from  t'l.oO  to  ^i2.1i»  \Hir 
day.  For  UiA  per  cent tlie  Tate8  were  h-ss  than  fl.fiO, 
and  the  balance,  '25.5  per  eent,  received  $2.50  or  over. 
Of  the  miners,  quarry  iih-ii.  and  stonecutters,  66.6  p<>r 
cent  received  between  )fl..>o  and  !*'J.74  jxr  du.v,  leaving 
11.4por  cent  who  received  less  than  )^l..^o  and  22  per  cent 
who  reoeived  92.75  or  more.  The  irroup  of  *'all  other 
WajgO-earnent*'  i:<  the  next  most  iiniM)rtant  (■)a.>s  in  point 
of  tnunbers.    The  lijfures  for  thi.s  cla>w  of  omployoos 


show  the  followini;  distribution:  Less  than  ^1.2.5,  U.5 
per  cent:  between  U.'2a  und$5J.24,  fiH.!)  {H-r  eent:  $-2.25 
or  over,  1(^.0  per  cent.  Tliere  i.s  a  marked  excess  at  the 
higher  rates  of  pay  for  engineei-s,  70.1  per  cent  receiv- 
ing 93.95  a  day  or  over;  a  very  Inr^'e  proportion  of 
tliese  were  ptmipmen  employed  at  petroleum  well:*. 
The  threat  majority  of  the  timbermen  and  tniek  layers 
wer(>  Cftncentratfd  in  llie  three  grtnip.s  t>et\veen  1^1.75 

and  $2.4i),  70.3  |)er  <!«nt  being  included  between  these 
rates.  There  was  1et«s  concentntion  among  the  minen' 
helpers,  the  nin|re  of  wages  for  70.9  per  cent  of  them 
being  from  $1.25  to 

Tbe  distribution  of  wage-eameirs  aeeoiding  to  daily 
nites  of  pay.  I>y  states  and  terriloriea,  ia  shown  in  the 
following,'  tal)le: 
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Only  the  .state  totals  are  .-^hown  in  the  alMiVi^  table, 
the  .-ilal  i-itios  for  tli.  variou.-i  iiiiiieral.s  in  each  state  and 
for  the  sevonil  elas.-ies  of  employees  beinj;  coiubiued. 
The  distribution  of  the  various  minerals  througboHtthe 


I'nited  ,State<.  diti'er«i  .so  much  that,  whilo  thi»  table  is 
of  interest  as  ^howin^r  (he total  nnroberof  waire-earnere 
tit  the  variotu  ratett  of  pny  in  the  Mvenil  states,  a  com> 
pariBonof  the  latespftid  in  one  ^te  with  those  paid  in 
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aaoUier  is  of  little  value  uhIcas  the  minerals  iii  eacii 
gfuto  nre  kept  in  mind.  Thus,  MTording*  to  the  fi^iivs 
presenttM).  iuli  >  '.m  i .  'ilL;li<'st  in  Monfauii  and  lowest  in 
FluriUa.  Hut  siiiiH,  tJii-  greater  part  ol  tlit"  wage-eurueis 
in  Mtmtaaa  "were  employed  in  copper  and  gold  and 
>ilv<'r  mines,  while  lliose  in  |-'|oriil;i  win  employed  in 
quarrying  pbospbat«  ruck,  the  ditlerenee  in  H^gejt  is 
hardly  significaat. 
It  will  be  observed  that  the  states  re]X)rtin};  »  lar^e 


uuiuljcr  of  emplufee^  at  the  low  nitiM  are  Soulbern 
states,  while  those  reporting  the  gn^catcst  proportion  at 

liifrli  iides  are  We^^terii  stiites.  The  ditlerenee  in  W!i;fes, 
ai^«urdiug  to  geogruphie  lueutiou,  »*  mure  clearly 
shown  in  tlie  following  table,  in  which  the  Bguros 

ll;i'  \"Liri<iii-  --t.-tfc--  ■,ivi-   i-'!:iiliitii'il  ill  li\o  i/r<>n|)s. 
I'he  iHireeutuge  of  the  toUil  miiuber  iit  each  rate 
given  for  each  group,  as  are  aim  the  eumnlative 
jierewitajjes. 


Tablk  44  ^DISTRIBUTION  OP  WAU£-£ARN£Itt»  ACOORUIKO  TO  UAILY  RATES  OF  PAY.  BY  GEOGRAPHIC 

DIVISIONS:  1902. 
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Aiibliuw  u  l>y  the  above  table,  rat«.s  vv43re  luueb  higher 
in  the  Western  division  than  in  any  of  the  othen^,  51.8 

percent  <>f  (he  wa<^e-earlll'|•s  ie  t?int  tlui.siun  ii-i'eivinfr 
per  day  or  ox  er.  The  tlin>e  nit«-  groups t»bowing  the 
{jreatcjit  miniljer  of  employees  tire  aa  fbllows:  (2.50  to 
^i.>.T4,  I'l.f.  per  ei'iit;  to  ^:l.'>4.  2-2.X  per  «  ent;  and  AI..-ih 
to  ^.74,  l.^.^  per  cent.  In  tbib  group  of  statejj  are 
inclnded  altuo»t  all  of  the  gold  and  idlver  and  copper 

mines  of  tli(^  eoiiiilry. 

The  wiiffi's  ill  the  Nortli  Ci-ntnil  ilivi.siim  wen"  fou- 
.sideinbiy  hi««'r  than  tliosr  in  the  Western  division,  but 
hij^her  than  tiiose  in  either  of  the  thn-e  other  tli\  isioiis. 
The  niii}j:e  of  wa^es  for  the  majority  of  the  employees. 
8:^.;$  per  eent.  was  from  Si..'iH  to  ^2.74,  the  Tate  group 
showing  the  ^'reatest  iiuuiU-r  of  wajfc-oomers  being 
tliat  of  i^-J  to  ?:-.>.i>4,  wliieli  in<  lndi>s  is."  per  epnt  of  the 
bital  numl>er.  In  tliis  North  t'en(i:ii  .li-.ision  an-  in- 
cluded, the  iron  mines  oli  Michigan  aud  Miuuesota^  the 
coal  mine»  of  Ohio,  Indiana,  and  Illinois,  and  the  oil 
wrilsof  Ohio  and  Indiana. 

TIh-  niii's  of  pay  in  the  >iorlb  Atlantic  division  were 
only  slifrhtly  lower  than  those  in  the  North  Central 
division.  Tlie  Imlk  of  the  fiiiployei'.s  ri'ei'ivcd  U'tweeii 
and  ii:iAii  per  day,  73.2  per  cent  being  included 
between  those  rate*.  Over  70  per  cent  of  the  WRge* 
earners  in  this  division  were  cmplojod  in  the  loal  mines 
of  Penusylvaiiia. 


•  •  •  ■  ^1 


Wa^fes  were  lowest  in  tlie  fsinitli  .Vtiaiitic  and  South 
Central  divisions,  there  being  very  little  difference 

betxM'i  n  tfi.  rw , .  ^(N-ru'Ms.  In  each  «i*ction  T'^.s  per  eent 
of  tile  tijtal  ninniier  were  included  lietweeu  the  iitle:i  ^1 
and  $S.49. 

IX. 

CtiJfTRACT  MINfINO  AJTO  QUABBTlXa. 

By  referenee  to  the  copy  of  that  jwirt  of  llif  sched- 
ule of  intpiiry  wliieh  lelate.s  to  employee*  and  wages, 
shown  in  Appendix  A,  it  will  be fleen  that  opemtora  were 
r«H|uircd  to  report  nuiuQgorqnairying  which  was  paid 
for  otherwise  than  by  the  day.  The  inquii-y  was  mnde 
apart  of  th>-  srhedtile  in  order  to  dt'tcriHiiic  ih:  en 
ditionsof  employment  of  those  engaged  iu  the  actual 
woric  of  minin},^  and  the  extent  to  which  8uch  work 
was  done  under  other  terms  of  jmymi'iit  (liiin  <laily 
rates.  To  indicate  the  extent  to  which  such  wortc 
was  done  in  the  different  kinds  of  mining,  Tables  45 
and  4t;  are  shown.  Table  l.'i  yfivos  the  total  avera^'e 
number  of  minei-a  aotl  miners'  helpers,  uiid  quarry- 
men  and  stonecutters,  with  the  amount  paid  in  wapes 
to  this  class  of  employees;  also  the  a\<'ni>.ri'  iiumlx'r 
of  eouli'uct  miuers,  with  their  wuge«t  and  the  percent- 
age the  nnmber  of  eontract  miners  forms  of  the  total 

,  nii,iiilH-r  of  men  en>,ii<^ed  iu  miniugand  their  wages  form 

'  <t?  ^flc  ^<l^ftJ.wa}^es,  rej^pectively. 
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■  L<n  than  omstentb  oil  t>«r«etit.  ... 
t  Inelodecalanuieon,  nacneaHcoKilybdcnnitt,  niakel  And  cotnti,  And  raille. 

It  should  be  iiiult-rstooil  tlia(  tlio  cuiitnu't  miners  and 
qunrrymen  reported  iu  the  above  table  were  not  eui- 
|)l(iy(>o.4  additional  to  those  jthown  under  woi^-eamens 
liy  clii.^scs.  but  arc  incliuli'd  tlicn'  ami  also  in  (lie  tables 
showing  wage-earuerB  by  specided  dail^*  rate8  uf  pay 
and  the  nvem^fe  number  employed  during  each  montli. 

Of  tlu'  total  nunilxT.  .'U:t.  lti<i.  «-ni,'apf«'(l  in  actual  min- 
ing aside  from  the  other  supplemental  but  ii(M  <>ssarv 
work  about  minefi,  such  as  timbering,  track  Inritijr.  oi>t>r- 
atint;  oiiniin-.  sin<l  jmiiips.  *'t<'..  2oi>,s4t>.  or  •IT,.'!  per  cfnl. 
were  paid  by  the  amount  of  work  done.  They  recoi  vod 
in  waffes  (150t07$,968f  or  67.6  per  ooot  of  the  total  wuirt' 
payment 


It  will  be  observed  that  tlio  stutistic.*'  fur  ^ictruleuni 
nnd  natural  g-xs  ai*e  not  hliown  in  tlu'  foioyoin;;  tabl<'. 
in  those  indii^trics  the  regular  euiplojees  aiealinost  on- 
tindy  i  nirjitred  in  the  maintenaooe  and  operation  of  the 
wells,  and  there  are  no  etnployoe.H  that  could  be  cias- 
siliod  Hf*  miners  and  miners'  lielpors  or  qiiarrjmen 
and  stonaontterm''  The  ioitial  w.-i  k  n(  <li  vi  loplngoll 
and  gas  propertie-s— drilHi^  wells  and  building  rigs— is 
praeticallj  all  done  by  outsit  oontmetors,  and  the  cost 
of  such  work  is  ^iven  in  Table  4:7. 

The  following  indtiHtrios  are  thoee  for  whieh  do  con- 
tract mining  was  reported  and  in  whieh  pa jtnent  for 

niininjf.  in  all  oa.ses,  was  by  the  day:  Hauxite,  Itonix, 
conindum  and  emery,  erysttilline  quartz,  iluoriipar, 
fuller's  earth,  garnet,  "finphiie,  lithium  ore,  manganese 

ore,  mail,  mien,  preeionsi  stone.s,  tungsten,  uninitini  and 
vanadium,  magnesite,  molybdenum,  nickel  and  cobalt, 
and  rutilo. 

In  the  coal  inilu^ti  v  practically  ill  ihi  cmjiloyee.s 
who  ure  engaged  in  <  utting  the  coal  and  loading  it  into 
cars  in  the  mine  arp  paid  hy  the  car,  ton,  or  ytffd.  In 
bituminous  coal  niininL'  l^'i.'^si  tnincr-  and  miners' 
helpers,  or  U8  per  cetit  of  the  total  nuitibor  of  tbit$  clat» 
of  workmen,  were  paid  by  the  piece;  in  anthracite  min-i 
inj;  :i"2,<'>:i^>.  or  '.•1.7  per  cent  of  the  total  for  the  indus- 
try, i-eteived  wagoii  by  tlie  piece.  The  amountii  paid  in 
the  two  industriea  were  $128,056,654,  or  08.3  per  cent, 
and  !*iri..">72,oS2,  or  !'2  per  ci  iit.  ri'-^pi  '     d) . 

A  feature  uf  wage  payment  wliich  distinguishes  coal 
mining  from  other  branches  of  the  mhiing  indurtrj 
i.-»  the  ciistoni  of  ■•itllownnce,"  wliich  obtains  to  a  greater 
or  less  degree  in  nearly  all  coal  mining  u[>eratiou8. 
There  are  so  many  complex  influences  afTecting  the 
aniouiit  of  imynient  to  miners  \\ork'n<;  by  the  Um,  cnr, 
yard,  or  otherwise  than  by  the  day,  iliat  it  is  sometimes 
considered  expedient  and  oi|uitable  (o  make  payment  for 
yardage — the  number  of  linear  yards  which  the  "cham- 
ber,'' "  heading.**  or  "breast"  in  which  the  miner  works 
may  havi;  been  driven  during  the  time  for  which  pay- 
ment is  made,  iu  addition  to  the  earnings  which  may 
have  accrued  from  the  regular  rate  by  the  car  or  other- 
wise: also  to  oiake  additlooRlalloWii  111  OS  in  consideration 
of  dilScalt  mining,  narrow  work,  or  for  other  causes. 
This  is  done  in  order  to  equalize  the  earnings  of  the 
miners:  otherwise  it  might  frequently  be  the  ca.->e  that 
the  harder  working  and  in  other  ivspccta  more  deaerv- 
iu},'  eniployoe  wonld  reeeiinoles.s  pay  than  one  whose  out- 
put was  smaller  and  hours  of  work  fewer.  While  it 
may  be  customary  to  make  similar  aUowauce.s  in  other 
mining  industries,  it  certainly  can  not  he  so  to  the  same 
extent,  and  therefore  no  provision  was  made  in  the  gen- 
eral miuing  schedule  or  in  any  of  the  other  scheduler, 
except  for  coal,  for  a  separate  report  of  eueh  imyiuents. 
Tlu  fiillnw  iti,'^  tiiblc  .shows,  for  coal  by  states,  tin  t>it;d 
amouut  paid  iu  wagc«  to  contim*t  minern  and,  iu  au  ad- 
joining column,  the  amount  of  snch  waijea  which  was 
*'l\fth>  for  y ai-dage  or  other  allowaoces  and  the  percentage 
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which  the  latter  is  of  the  total  wages.  The  number  of 
iiiiiKvx  at  which  (Hiyuioiit  wa8  reported  by  tbe  (on,  car, 
yard,  or  otht-r  unit  is  uho  piven. 

Tajius  iO.—  IVa^  paid  J'or  coiUract  vottl  mutiny,  uihI  amount  /xtid 
meihwaiteet,  bgMetmtd terrUorfti:  lOOt. 
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>  Ini'liii1i'<  liUhoaml  Nonti  i.nitiliiin. 

TrtMc  -Hi  shows  that  tho  amount  paid  for  ytiidajro  or 
other  allowances  in  coal  luininp,  both  anthraciti^  and 
bitumiiiou.s  was  >^l(),1)7<),o(57,  which  was  7.6  per  cent 
o£  ^144,t>2S,i3U,  the  total  ;itii<iiint  paid  for  contract 
coal  iiiining.  The  prevailing  method  of  piymont  for 
contract  coal  mining  in  bituminous  mines  was  liy  the 
ton,  as  there  were  4,018  mines  for  which  thi«  method 
wa«  reported,  compared  with  817  by  the  car,  SO  by  the 
yard,  and  (5  )»y  other  method?*.  The  tot«l  tiiunlter  of 
mines  reporting  some  method  of  contract  mining  wan 
4,648.  The  differenoe  between  thin  nnmher  and  the 
total  numlier  of  coal  mine.s  repuitcil  fm  di.  rnitod 
•Stated  is  1,3<M>,  and  i«  accounted  for  by  the  miuiber  of 
minea  in  which  a  daily  into  of  pay  wa«  the  rule,  and  bv 

ihi-  liM  111  coal  Umk-s"  at  whicii  tm  \\;tj_'<'  ■  m  n.  i - 

weru  uiuployed.  In  several  imitanceij  luuru  thuu  uue  uf 
them  methods  was  reported  for  the  ratne  mine.   In  an- 

tliiiicitf  lual  milliner,  the  prf\ iiilin^  niethod of  payment 
wiLs  l>y  the  car,  mines  reporting;  that  method,  as 
compared  with  96  by  the  ton  and  7  by  the  yard. 

It  should  be  stated  that  when  payment  '■\  iln  yar  ! 
is  in  tlie  form  of  allowaiico  only,  it  ha^i  not  lieeu  in- 
«hided  in  Table  46  as  a  method  of  payment 


The  subject  of  aliowaiiceBin  addition  to  the  regular 
schedule  of  vatea  for  coal  mining  receives  the  careful 
considoration  of  both  the  <>i>criitors  and  the  miners. 
The  fact  that  T.t!  jM-r  n  iit  uf  the  wages  paid  for  con- 
tract worlt  was  in  the  form  of  allowance.'^  indicates  tiie 
primal  importance  of  this  feat  tire  of  wa;,'e  payment  in 
t!i.'  >'(  oin  luiioil  administration  of  tlie  proiierties.  With- 
out thi»  system  no  (M]uitable  and  uniform  scale  of 
wajres  could  be  arranged. 

These  aUowance-f  ai*e  nearly  always  fixed  by  the  fore- 
man in  charge  of  the  miue,  and  usually  result  from  a 
conference  as  to  the  equities  of  the  case  between  him 
and  the  miner  interested.  It  will  be  olj.sei*ved  that  ac- 
cording to  Table  -Hi  allo\Muu-es  were  made  in  every 
state  and  territory  separately  shown,  the  amonnt  ranj^ 
ing  from  ^i3,fMi\n:i(i  fi.r  Imtli  im(;irii<  it<'  and  liiiuiiuiiou^ 
in  I'eunsylvaaia  to  Si2,7(X)  in  Oivgon,  and  tlie  jicrceut- 
age  that  the  allowanoa  fe  of  the  total  wage»  paid  for 
contnu  t  iiiitiinv  fruin  per  oent  in  Michigan  to 8.8 
per  c«;nt  iu  Virginia. 

'  The  sehednle  ealled  for  tlie  rate  of  payment  by  the 

ton,  <  ;ii  .  yanl.  i ir  otherwise,  and  a  m:\^>  iiiforiuation 
was  received  bearing  upon  this  poiut.  However,  the 
very  wide  range  of  the  rates  and  the  oomplezifiee  of 
the  subject  wtirrnlly  liavo  dr-foated  any  Statistical  pre- 
Heiitatiou  of  the  data  reported. 

The  amount  paid  for  eontraet  minfog  in  the  iron  on 
industry  was  !?."i.Ofin.S',?>i.  whirli  wns  I'J.S  pt-r  cent  of  the 
total  amount  jHiid  to  mineri>  iu  that  industry.  The  num- 
ber of  wage-earners  so  employed  was  8,105,  or  38.9  per 
r-cnt  of  the  total  niimb'T  of  miners.  Payment  for  con- 
t  met  uiiuiug  ill  thi^  iudustry  was  principally  by  the  ton 
and  by  the  tram,  and  ooeasionally  by  tiie  yard,  with  a 
wide  nint,'"  "T  rntes. 

The  uumber  of  contract  wage-earners  engaged  iu 
quarrying  limestones  and  dolomites  was  S,779,  or  17.1 
])er  c'tit  of  the  totiil.  number  of  c<»ntn»ct  quarrymen 
and  sionecutteri»,  aud  the  amount  of  wages  paid  was 
$l,4s-2,f>T8,  or  14.6  per  cent  of  the  total  for  such  work. 
The  unit  upon  which  iiaj'uient  w-.x"  hu-vd  wnn  very 
irregiiliiT.  !is  jmyuKriil  was  reported  ja  llui  iram.  ton, 
foot,  yai  1.  ju  rch.  and  bushel. 

In  gold  and  silver  and  lead  and  zinc  mining  the  pro- 
portion of  contract  mining  wa.s  very  small  and  indi- 
cates that  most  of  the  work  was  done  by  theda.y.  In 
lead  and  zino  mining  contract  mining  was  exceptional, 
a»  the  amount  reported  wa.s  only  ^266.  In  those  mineij, 
however,  where  the  landowner  or  first  les.see  was  also 
the  buyer  of  all  ore  mined  by  the  sublessees,  the  latter 
were  virtually  wag»'-eariiei-s  paid  by  the  ton.  The  total 
number  of  such  subles-M-es  reported  was  038  and  the 
total  amount  paid  to  them  was  $244,661;  out  of  this 
amount  they  were  required  to  furnish  their  own  «irp- 

|ilir.-.     Ill  (IlC:  tabulation  of  the  ^t!l1^^tl<■>  fla  sc  Mi'<lr>-.ccS 

in  lead  and  zinc  war©  regarded  as  proprietors  aud  arc 
not  iniduded  in  Table  46. 
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CimlnK  t  niitiing^  vvus  reportt  <!  fur  only  ii  !«nmll  num- 
ber of  coi^per  luine:^,  aiiU  tiit'M!  weit;  ull  iu  Midjigun, 
no-voiiE  of  tbftt  kind  htAng  reported  tor  liieftrgeDtifer- 
ous  topper  uiitie!-  of  tlio  Rocky  nunintaiii  ri'ffioii.  Tlic 
average  iiuuiber  of  coutruvt  uuiii>rs  wan  2,20(i,  or  I  '>.T 
per  cent  of  the  total  number,  and  the  amount  paid  wm 

$l,<iOUO'»l.  iir  1"2.1»  JXT  cent  of  th<^  totnl  \vn>^f^  {>:n(!  for 
miliiug  <  opper  ore.  Drifting,  as  rcporU'd,  w  as  paid  for 
by  the  fbot^  the  nte  nnging  from  |6. 75  to  17.71.  Stop- 
irt'T  n-!is  paid  for  at  an  arenigB  of  abont  f8  per  cubic 

luttioiii. 

In  Iniryteg  minings  71.1  porcrnt  of  iho  miners  worked 

]»y  tho  pifof  •iVftoni,  aiul  a<'conlin{f  to  tin*  rr'|>ort>,  re- 
ceived payment  Ijy  tlie  ton,  the  rute^i  ranjriii^''  from 
to  S:3.r>0. " 

Only  a  comparatively  small  percontnye  of  cement- 
rock  mining  vua  donu  by  contract.  Payment  in  -ueb 
cams  waa  by  the  ton  and  there  was  a  wide  range  of 
mtes. 

Contract  clay  mining  was  paid  for  by  the  ton.  the 
nite  nulling  from      to  7&  centaper  ton. 

The  r.ite  paid  for  mining  gy]>nim  on  coiitraet  nmged 
from  2tJ  t<»  05  cents  [ler  ton,  with  most  of  thfi  operators 
reporting  a  mto  betw  een  4li  an<i  ai>  eents. 

Tliirteen  and  three-tenths  per  cent  of  the  wages  paid 
for  qtiai  i-.\'i  n<r  sandstones  and  qnartzites  was  for  contract 
<piarryinfr.  The  unit  upon  which  jwyment  was  based  in 
tbi»  industry  wa3  the  same  an  in  tiie  quarrying  of  lime- 
stone and  dolomites  and  ailieeona  crystalline  rocks,  very 
irregiiUir.  iis  payment  was  ii'ixirted  l>y  tlie  tram,  ton, 
foot,  yard,  perch,  and  bushel,  and  the  rates  varied  more 
widely. 

A  ]i) ■i]M)rtit)n,  tiS.r*  jx-r  cent,  of  tlie  mining  of 

crude  miaurul  pigments  was  by  the  ton;  the  lowest  rate 
reported  \ra«  40  ceatH  and  the  highest  ^  per  ton. 

"Miivt  iif  fliMsc  «>np»f^ed  in  iih'imy.itr  iiiininL;',  while 
working  iudepeiulently  of  any  proprii'tors,  were  re- 
ported as  wage-earnens  on  contract,  a«  elsewhere  de- 
^1  ribi  d.  The  cru<le  monnzitc  obtained  froni  tin  placers 
wa«>  sold  by  the  uiiucrnut  the  rate  of  i  cents  per  pomid. 
and  thi«  was  treated  in  the  vtatisticsas  the  rate  received 
by  tlii'iti  fur  contract  iriinin);. 

Approximately  one-foiirtl)  of  the  mininic  fur  phos- 
phate rock  was  by  contract.  In  a  few  instances  pay- 
ment W!is  made  by  the  car  and  yard,  but  in  most  ca-^es 
it  was  by  ti>e  ton.  The  rates  inng«-d  from  l'.">  cents  to 
$5  per  ton.  The  latter  an)oiint  was  psiid  liy  an  estab- 
lishment in  New  Mexico,  ivhi'!!'  tli<'  iniKluct  was  a  bat 
(leposir  foun<l  in  a  cave  aa<i  ditiienil  and  expensive  tu 
mine  on  account  of  its  location. 

Contract  slate  ((uarrvini;  was  by  the  squan*.  and  the 
lowest  rjite  reported  was  70  cents  and  the  hi^liest 

As  shown  by  Table  4.'>.  thciv  were  sevenil  other  indus- 
tries for  which  small  proportions  of  contract  niinin}; 
were  reported,  but  the  amount  and  percentage  of  the 
figurea  are  oomparatiTely  unimportant 


X. 

COMTBACr  WOBK. 

In  nciirly  tn.'inclH'N  of  tlic  ininint,''  :ind  qnnrryinfj 
industry  occasions  arise  which  demand  c«>nsideniblc 
outlays  for  work  that  is  different  from  the  regnkr  pro- 
iliii'tion  of  the  ore  or  mineml — w. >ik  -.urli  a>  luruielinj;;, 
shaft  sinking,  boring  Usst  holes,  and  i-emoviug  top 
earth  where  open-cut  mining  is  intended — and  this  is 
fre«juently  Irt  tf>  contracloi-s  who  make  a  specialty  of 
the  work  in  question,  usually  to  the  lowest  fddders. 
Table  47  shows  for  eacli  mineral  the  \  alue  of  the  prod- 
net,  tlie  amount  paid  for  contract  work  and  th(>  number 
of  employees  engaged  iu  it,  and  the  per  ceut  that  the 
amount  paid  for  this  work  is  of  the  value  of  product. 

TaBLB  4T«— GumpltruuN  of  cvntnid  m,rk  vUh  uaiiu  ^produtt, 

mineralM:  liHut. 
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i.» 
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-  IjivIU4|c.  '.'lin-inL"  urt.',  iiuiKru-.iU'.  rooh btU'titiiii.  (ilckt;!  utnl  rnlijili,  jiijtl 
rnlll.'. 

Wlicn  the  schedule  of  inquiry  wa.*?  drawn  uj)  the  ditti- 
eulty  of  obtaining  complete  and  correct  iufonuutioii  iu 
regard  to  oontraet  work,  CiipeelaUy  concemiap  the 


Digitized  by  Google 


SUMMARY  AND  ANALYSIS  OF  RESULTS. 


105 


Dumber  of  men  em^lujed  and  the  niunNcr  of  dtiy^ 
required  to  complete  the  work,  was  fully  upptr^  iatod 
bv  t\\c  orticinis  of  thi'  llureau  i»f  tho  Cimishs  uikI  liv 
exports  who  were  conaultod  in  the  preparation  ol  the 
iichednle.  It  wm  believed  that  in  ranst  cnsm  it  would 
Ih"  impossihli'  to  locate  tlio  fontinctor.-f.    (iciuTally  ii<» 
record  is  Icepi  by  the  mine  opemton^  ot°  any  otlier  data 
minting  to  contract  work  than  the  amount  paid.  The 
iiiiiiilicr  of  oiHployoi's  and  the  duration  of  tlio  ooii- 
tnict  arc  niattei'8  of  less  concern  to  them.    However,  it  i 
was  thought  that  the  close  attention  they  are  oblij^  to  I 
pay  to  tlio  work  ilmiuj^  its  progros-  to  i'l-iurc  strict 
compliance  with  the  Curuui  and  upeciiicatiouii  oi'  the  < 
contract,  would  enable  them,  in  theahflenceof  records,  | 
!<■  in;ilsi'  a  fair  I'stiiiiiiti- .  .f  flu-  djilii.    Tlits  was  realized 
ill  the  cuui'se  of  tlie  caiivu^^s,  and  the  stiitiHticN  are  i 
puhlifshed  with  no  pretentions  that  tbey  can  be  re-  | 
n  ^'al  lied  as  >tri  tly  ■  n-n'et.  but  under  the  <'onvi<-tioi» 
tluit  they  are  reasonably  accurate  coueidered  as  sta-  i 
tistica  which  are  in  part  e.<ttimated.  | 

Tlir  rni|ilo\  iH'.s  report«  'l  mi'Ii  t   itiis  inquiry  arc  not 
included  auiouj;  the  wage-cumin's  and  should  nut  be  i 
considered  as  forming  ft  part  of  the  wage^eamera 
reported  by  dussos.  and  at  siwcifiod  daily  rates  of  \My. 
nor  of  the  average  umuber  reported  fur  each  mouth,  i 
No  eoncln«ions  can  be  drawn  from  Table  47  aw  to  the  | 
Hinoirnt  ]i:iiit  to  t-ontraet  oinploTi^'  -.  tinr  in  vrL'uiiI  to 
the  average  number  for  the  entire  ymr.    As  to  the  j 
ktter«  indeed  it  is  quHe  poneible  that  some  of  the  em-  | 
ploy oes  are  duplii-atr'  !  in  rhi  licfures. 

The  amount  jjaid  repre^seuts  the  entire  cu»t  of  the  . 
eontract  work,  inclndingf  the  wages  paid,  the  oo«tt  of  all 

su])plie.s  and  materials  used,  nfln  r  mi -celluneous  ex- 
peotjeci,  and  the  protiu?  of  the  eotitnieloi-s.  Thet*e  ex- 
pemes  vary  in  their  proportion  to  the  whole  cost 
n'-rnrrlin-j- to  the  kind  of  work.  Tn  drillirvj- for 
lX'trol<'un)  and  natural  ga**,  as  a  ruie  tiie  cost  of  mntt.- 
riali;  is  greater  in  proportion  timn  in  any  other  de- 
scription of  cotilnift  work.  The  drillini,'  carries  with 
it  the  obligatiuu  to  provide  casing,  tvolti,  and  all  other  i 
supplies  required  to  equip  t.he  wdU;  and  in  building 
the  rij,',  all  materials  are  jfeuerally  furnisb«>d  by  the 
contiuct^ii'.  In  shaft  sinking,  al^i,  materials  and  ^up-  i 
plies  such  ns  timber  and  exploeives  forma  considerable 
proportion  of  the  whole  cosi, 

While  no  particular  staiislieal  value  eaii  be  allaehed 
to  a  eom|Kiri>oii  of  the  <'ost  of  e»)ntnict  work  with  the 
\alue  of  product,  yet  always  kcepinj.'  in  mind  the  fact 
that  the  ligure-s  are  uut  fully  repret»entiiti\e  of  tins 
dass  of  work,  a  great  deal  of  it  being  done  by  the 
rej^idar  employees  of  the  miniuj,'  eonipatiies,  the  table 
will  serv<>  to  sliow  the  jirojvirtions  of  bi>tli  with  re- 
spet  t  to  the  value  involved. 

Table  47  !^huw.s  that  the  amounts  (mid  for  contract 
work  and  the  percentages  that  these  form  of  the  value 


of  the  product  are  greater  in  the  catie  of  petroleum 
and  natural  gaa  than  for  any  other  mioend.   Id  the 

crude-oil  and  natural-gjis  industry  |>ractieally  all  itf  the 
development  work,  prospeeting,  and  equipment  of  tho 
properties  are  done  hj  contract,  which  explains  the  large 
amount  exjKruiled  for  su'  li  wmk.  The  rejrular  »'Ui- 
pluyeeti  of  the  producing  eouijiiiiiie«t  are  nearly  all  en- 
gaged in  the  maintenance  and  operation  of  the  wells. 
The  number  of  eiuplovees  reported  as  employed  on 
contract  work  in  this  industry  appimches  more  nearly 
the  tme  aTcrage  nnmber  for  the  year  than  in  any  other. 

A-  exjiIuiiH'i!  .Ill  piin-f  ■_>"  iif  tfii'-  rrport,  the  HtmK'anl 
Oil  Company  made  reports  cu\  eritig  the  entire  produc- 
tion of  crude  petroleum,  with  the  esception  of  a  few 
pn i.luc.  rs  of  heavy  oil,  in  Ti  lui-ylvaiiia,  New  York, 
Ohio,  West  Virginia,  and  Iudiau4i,  and  combined  reports 
of  its  own  prodnction  for  Kentucky  and  Kansas,  with- 
out sepanitiut;  thi^  production  li\  <  sMiutir^,  a.s  was  •jen- 
erally  re<iuired  by  the  Bureau  of  the  Cen^iUis.  Also,  for 
natural  gas  the  company  reported  for  its  subAtdiarv  or 

C'  iiif  :  ibi>i.i  r\  c,  ■rnpanies  thepitldltction  in  IVnn^v  U  ;i  nia. 
New  York,  Ohio,  aud  West  Virginia,  making  a  single 
report  for  each  state.  In  reporting  contract  work  the 
amount  ])aid  L'iv  i n,  lii:t  it  was  stated  that  tin  muu- 
ber  of  men  eiiiployc<l  coultl  not  be  giveu,aiid  ui  lieu  of 
exact  information  the  aven^re  nuniber  of  men  required 
for  each  well  and  rig  and  th>'  iivr  rnor  rhite  required  to 
complete  the  work  at  eatth  well  were  reiwrted.  From 
these  data,  using  as  a  basis  the  nnmber  of  wells  drilled 
'lttrtn<r  tfh'  V  l  at  ;tnd  assuming  tlial  opi'ndions  were  con- 
tinued throughout  the  whole  year  on  full  time,  the 
average  number  of  men  employed  was  computed. 

While  the  lignr.  -.  tin  rcfuir  .  nn  pin  ■■-tiniatcs.  if  the 
information  furnished  i)y  the  company  is  accurate  they 
mar  be  accepted  as  fairly  repnvmntingthestatisticei  for 
this  branch  of  the  industry.  Taking  into  consideration 
the  fact  that  the  amount  paid  for  contract  work  iu  the 
petroleum  and  natural-^  indu^trie^,  $17,415,682,  is 
si. -2  jier  cent  of  the  total  paid  in  all  miningiuid  qimrry- 
iiig  ii)dui$trie.s,  $20,ti77,it3b,  and  tliat  the  number  of 
employeeaintheseindnstrfes,  11,217,  isoSpercentof  the 

total.  1.'1.1S3 — with  the  additional  considerMti'  ii  .f  the 
great  preponderance  of  the  Standard  Oil  (.unipany"!> 
interests  over  thuiiie  of  all  other  oil  i)rinlucers — an  idea 
is  ftbta"f)e(l  of  the  e.xtt'id  to  which  lln'  iclal  nundn'r  of 
ein ploy ee.s engaged  in  contract  work  ia  all  the  industries 
is  ntlected  by  the  estimates  whi«-h  were  luiide  lu-ces.saty. 

The  amount  paid  for  contra<  t  work  in  coal  mining 
was  i?l,»ir)<».."»:J5:  in  anthracite  li'l,  and  in  l»itiuni- 

nous  lfd.-J+4.114:  and  the  luiiubcr  of  employees  wa.s 
tt.TTl — in  the  former  1.7:'l.  and  in  the  latter  ^.040. 
The  in  format  iou  was  generally  reported  by  the  coal 
operators  very  MMopletely.  No  reduction  ctf  the  num- 
iM'r  of.  employees  repoit«d  to  the  average  number  for 
tho  year  was  made,  and  the  number  given  in  the  table 
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may  cuataiii  dupUcaliou^,  sm  there  was  nutbiug  in  tbu 
TopoHs  to  ahow  whether  or  not  a  foi-oe  of  employe«8 

rnpij.'ed  in  ti  coiitnict  and  ropr>rt*»'!  wn-  not  n?ain 
reported  for  anuther  ounti-ait,  taken  aftor  tiie  t  oniplo- 
tion  of  tbe  first  for  a  different  opemtor  and  both  dur- 
in^  the  crn-u-  y.'ar  IHOl'.  rnlikf  thoso  otifrntTf'd  in 
deep  uiiuing  for  the  prccioui*  metals — lor  coppor,  irou, 
etc.— coal  ndaena,  eagagfed  as  they  are  in  minlnif  a  ma- 
terial more  easily  worked  than  the  surroiindinj;  rock 
aad  which  is  alwajj*  found  in  well-detined  vein><.  are 
UBualij  nnsuited  lor  what  is  termed  "  rot  k  \sork." 
Therefore  su<  h  work  as  tunnelin;?.  shaft  .sinkiiijr,  tMrin<r 
t«st  holeit,  etc.,  is  in  nicst  cases  done  more  econoniit  ally 
under  the  contrtict  system.  The  larger  compAnies.  how- 
ever. frr>({iR>ntly  tnaiotain  a  force  of  men  especially  for 
that  pmiiosc. 

The  UDonnt  reported  as  paid  for  contrncC  work  in 

gold  and  silver  niinin-j-  \vn<  which  was 

only  eight-tenths  ol  1  \>v.f  cent  of  tbe  value  of  the 
product  of  -  the  mines.  The  work  was  very  similar  to 
developnjent  work  in  other  kinds  of  nnning.  In  some 
eases,  where  considerable  depth  had  been  reached  and 
pompiniT  had  to  he  done  on  an  esterodve  scale,  it  was  at 
tin3('-;  iiiiiio«sible  for  one  ininfu'j"  roinp;ir.v  to  pump  the 
wut^T  liom  its  mine  without  ;it  tlu'  -;itnc  time  clearing 
all  adjacent  mint'-.  'I'lii-  '.\>'i  k  u  >i-  therefore  most 
cfmvrrii(  iitl\  iloiH-  1)y  contract iny  firms  or  companies 
witli  whom  the  Inisines;*  had  Ix'come  a  .specialty. 

The  amount  paid  for  contract  work  in  iron  ore  min- 
in}^  was  ^2r>,2t>'2,  and  theiv  were  Kof."  men  employed. 
The  work  wua  isiniilar  iu  character  to  that  done  in  other 
branches  of  tbe  mining  induatry .  e.\ce]<t  that  there  may 
have  been  a  larger  proportion  of  stripping  preparatory 

to  open-cut  niininfj. 

It  should  1)0  explained  that  in  the  djita  shown  in  Table 
47.  iu  addition  to  tbe  amount  paid  for  work  other  than 
miuiog  which  was  done  by  contmct,  there  i»  included  the 
amount  pai<l  by  privateoperatoi's  to  state  and  municipal 
penal  instif  utioiis  for  the  lease  or  use  of  convicts  in  tlie 
ojieration  of  mi nes  and  ruiarries.  A  earef ul  examination 
of  the  reports  received  shows  that  S5:5o..'541  was  paid  for 
this  purpose.  The  law»  of  certain  Southern  st&tm  per- 
mit the  lease  of  convicted  prisoners  to  private  persons 
or  tirm.s  for  work  oul.side  of  the  penitentiaries.  Amonfj 
the  states  by  which  this  in  done  are  Alabama,  Arkansas, 
Florida.  (i(;or<jia,  Kentucky.  Loiusiana,  North  Carolina, 
South  Carolina,  and  Tennessee.  This  is  entirely  apart 
from  tiie  work  of  convicts  in  uiine«i  or  quarries  owned 
by  the  state.  The  only  states  in  which  the  convicts 
wen;  reported  U>  have  been  leased  to  work  in  mines 
and  quarries,  and  to  which  the  auiuuiit  al>ove  i-e|Hirted, 
96'*)0.^1.  wnf>  paid,  are  the  following:  Alabama^  coal: 


Flniiila.  |iliii.v|ih:itr 


t  reorgia,  ooal  and  iron  ore; 


Korth  (Jarolina,  limestone. 
In  addition  to  the  contract  work  shown  in  Table  47, 

a  largt'  ;imnun(  nl"  Midi  work  wii-  ilouc  .l(  luiiies  and 
qoarricij  which  did  not  produce  auy  mineral  in  11>02, 


but  at  which  development  work  of  some  kiiid  was 
done.  The  amount  paid  and  thi>  luunber  of  etiiployees 
engaged  in  'fi-f-nrt  wnrk  at  idle  mines  or  those  in 
process  of  devt'lopment  are  showu,  by  minerals,  iu 

the  following  table: 

Tabl%46«— Ctmlnicf  vwi  <i(  not^trodueluff  mbui,  Cjf  m&urab.'  1909. 
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1 

Adding  the  amount  paid  and  the  number  of  employ- 
ees phri>  in  the  aljove  table  to  the  corv('>]niiirIiiii5  data 
iihowu  iu  Table  ^7  make»  a  total  for  tlie  United  States 
of  t3S,3<l3,4&l  paid  for  eontraot  work  in  1909  at  all 
classes  of  mines  hikI  i  iiiployees.    fu'itnicf  work 

was  reported  in  grmtcsl  amounts  from  [)etrolcuui  and 
natnral'gas  wells  among  productive  properties;  the 
largest  amount  of  .  ■jiid-ji  *  work  at  niinrs  for  ^vliii  h 
no  production  was  reported  was  iu  the  development 
and  improvement  of  gold  and  silver  mines.  Petroleum 


and  ii;iti;r:J  u'li- 

i»  the  order  named. 


>n  ore,  and  Intnminons  coal  follow 


XL 


PBODITCnoX  WITHOUT  BMPLOTEBS. 

Sj^nikinj:  broadly,  it  rc(|uire«l  the  services  of  619,866 
wage-earners  and  salaried  em]>h>veeM,  to  whom  was  paid 
!&M)6,i<«i(>,&12  to  produce  in  IWM  the  minei-al  product  of 
the  TJdtted  States,  which  was  valued  at  *79t5.826,4l7. 

Th<'  conditions  of  mining  and  <)uarrving  wei'e  such  as 
to  call  for  the  employment  of  at  least  one  person  at  a 
very  large  proportion  of  the  plants, and  in  somebranchcH 
of  the  industry  (lie  investment  of  capital  in  building.s 
and  meclianical  and  other  equipment  and  the  orgauiza- 
tion  of  the  working  force  were  equal  to  those  features 
of  industrial  org-anizatioii  iti  the  largest  and  most  impor- 
tant manufacturing  eutablishuients.  On  tbe  other  baud, 
in  certain  branches  of  the  industry  o]>enitlons  were  con- 
ductetl  at  many  mines  and  (juarric>s  under  conditions  of 
the  great  ^:;u])Ucity  with  no  hired  labor  and  no  me- 
cbanicnl  t  iinij  iuent.  with  the  exception  of  a  few  tools. 
Table  41'  i>re-ents  for  each  mini  mi  tiie  number  of  mines 
or  (juarriees  at  which  there  were  no  employcei^,  the  pra- 
prietor  doing  all  tbe  work;  also  the  value  of  the  output 
nf  -lu  ll  c^luMNljinriit-.  uud  in  adin'tiiiiL'  nilKinLi--,  for 
purposes  of  comparisuu,  the  total  uumber  of  mines  and 
quarries  and  the  value  of  theii*  product  with  the  per« 
nsiitau'r  that  th<'  pr' ..Ki<'i  of  the  chiss  reporting  no  ttu> 
ployees  forms  of  the  total. 
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Total 
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1.3»  j  <l 


Biti»iaadwbaii.it  rani*,!. 

The  praotiee  of  operatiiij^  mineB  by  the  owner  or 

les.ioe  witliiHil  t;ir  rimplovinont  of  tiibor  i.-*  iiidif  pi(  \!i 
lent  iu  some  mining  iiidu«tneti  thuii  in  otbers,  aud  lU'ccs- 
{«rily  affects  the  relative  proportion  whieb  the  nnmber 

of  fiiij)l()yt'f  ~  'ii'ui*  lo  tilt'  <{Uiuitity  of  pr<>iliK-(  for  \\v 
iiidustiy  cotuidcrod  as  a  whole  aud  in  iUi  >M.'veml 
branches.  Of  the  total  number  of  mines,  quarriee,  and 

>vi  ll.H  ( 1  r>  1 ,.')  1 0)  Ihi  wi  ll  only  l.aOs.  or  2.1>  pi-r  tfiil. 
at  wliich  uU  the  work  vviw  dout*  by  tbe  prupritstois, 
and  the  value  of  the  prodncta  of  such  mines,  qnarrias. 
and  wtdlf  wu-s  only  $1.81t).6i>i'.  nr  ".ti  per  <.'t?iit  of 
$T96,82ti,417,  the  total  for  the  L  iiiieil  States  for  all 
mining  indnatriea.  At  the  census  of  nianufacturee,  of 
the  total  nuinlifr  of  jnamifacturiiiff  o-^tnhlivhitnMit^. 
(512,254) there  were  110,.>10,  or  21.0  per  cont.  in  wliit  h 
the  work  was  done  bj  the  proprietora  without  hired 
amtstanoe. 


The  induatriee  in  which  there  was  one  employee  or 
more  reported  at  every  jilant  art^  iis  followj*:  Borax, 
ceuieiit,  (  Oiil,  aiitlirut-ite;  coruaduiuand  emery,  crystal- 
line iiuartz,  fekUpar,  flint,  fluorspar,  fullei's  earth, 
garnet,  pniphite.  {frindstones  and  piilpstonos,  loud  and 
ziuc  ore,  lithium  or«,  mnri;  oilstones,  whetstones,  and 
scytheetonei*;  silica  sand,  siulphur  and  pyrite,  talc  and 
soapstone,  ehronie  ore,  maenesite,  molybdenuiQ^  nickel 
and  cobalt,  and  rutile. 

Precious  atones  show  the  highest  pereentagc  for  the 
value  t)f  the  prodiii  t  ohtained  without  eiiiployee.s,  21. >( 
per  cent;  this  ia  aooouuted  for  by  the  faot  that  a  value 
amonntinf^  to  968,590  was,  elmwhere  explained,  the 
result  of  neeideiital  di>rii\i  i  lr>  ?>y  iiidividiiHls  and  not 
of  .systematic  and  regular  miiiiug.  Uhe  other  high  per- 
conta(re<^  were  for  mica,  16.6;  for  uraninm  and  vanadium, 
10.*);  for  infusorial  earth,  triiwli,  and  pumice,  10.2;  and 
'J.  7  for  aapbaltum  and  bitaminous  rock.  Leaa  than  one- 
tenth  of  1  per  cent  of  the  product  of  bituminous  coal 
mines  was  fi'iiin  mine-.  \\  itli(iiil  rniiiloyi'i  ~. 

The  Htatiiitics  fur  petroleum  and  uatunU-gui)  wella  are 
misleading  and  are  not  in  the  lemt  representative  of 

(  cnsditions  a.s  to  tlli'  (niiiiloyitii'iii  of  vs  uui-  i';ii  iLi'i-,^  :it  the 

well.  The  percentage  of  the  product  of  wclU  without 
eiiiployeea  as  it  appears  in  the  table  was  S  for  both 

potitileuin  and  naluiiil  j^fis.  It  is  tinqm  -^tiniialilf  tlmt  a 
much  larger  umidxir  of  wella  were  opeirated  aud  a 
larger  output  prodaoed  imder  oondltions  Tequiriniir  no 

employees  than  the  taldti  indicate,-:.  Tlir  <  ir. nim^t:inr(\s 
HurroundiDg  the  repurta  of  the  SUindard  Oil  Company, 
B0  previoosly  explained,  are  aceountaMefor  the  eiident  ^ 

iniu'cunicy  of  the  ll<;iin'--.  Si  pmatr  iciiort--  wcn'  not 
furniahed  by  this  company  for  the  dilTei-ent  groups  of 
weUa  under  its  ownership  or  control,  or  fbr  the  wells 
in  different  connlii  -.  "nil  tlir  ii'IhuI-,  \m'ii>  iii'uli'  1>y 
atatea,  the  report  lor  a  state  including  all  oil  or  gas 
operations  in  that  state;  it  was,  therefore,  obriously 
inipos.sit)le  to  determine  from  the  reports  ivhether  or 
not  particular  wells  or  groups  of  welLs  reijuired  hired 
labor  for  tbeir  operation. 

XII. 

IRBBGCLAR  FRODUCESS. 

,\  lufiri'  jipi >])•  ir  tioTi  nf  flic  niiiiiiiL.''  :iii<l  (luarryitin-  Aimv 
in  this  country  is  of  a  regular  aud  stable  churacte^-,  and 
there  was  no  great  dilBeulty  eneountei«d  in  seenring 

eoiiiplftf  Ceii.sun  nrporl!?  fi         n^n-i  i-T  (In-  •  i|  ki  ;il.      i  if 

this  class.  There  are,  howevi  i',  iii  .miiuv  luniRiu.-?  of 
milling  and  <|uarrying'  irregular  produeens  who  opeinto 
independently,  worlii!i;r  ;i'  -tich  times  as  tin  y  I'iM'I  in- 
clincd  or  only  enough  to  obtain  u  pnnluct  sutticient  to 
satisfy  the  local  demand.   Some  of  these  small  ojioraton 

work  the  '.finic  digging  from  tiim  rn  ti        whiU-  (irfier>i. 

such  as  tht.'  pJueer  gold  and  njuim/.ili-  iaiu'.  !>,  «urk  in 
different  localities,  selected  witli  ivferenee  to  the  rich- 
ness of  the  deposits.  It  was  found  to  be  imjiossible  to 
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socui-c  Constis  rrport.-i  from  all  operators  of  this  »  lass, 
bat  the  ncoossjiry  infonuiitioii  wns  soiuctiincK  olitaincd 
fixtm  inercfaaots  who  purchased  Ihe  products,  or  from 

otb.rs. 

This  conditiun  was  uxcnipliticd  In  Mio  iiionazite  indus- 
try of  North  (JaroUua.  The  industry  is  one  of  placer 
milling,  and  is  carried  on  in  many  instances  irregularly 
by  men  whose  expenses  are  ttnmotiincs  advanced  hy  tlic 
op^'nitors  of  a  concpntratiiitf  i)lant.  who  purchase  their 
pi-oduction,  and  from  whom — u-s  it  wu.s  found  impossihh' 
to  obtMn  reports  frooL  the  miners  themselves— the 
report  was  ohttuned  ctn  >M  in}r  the  operations  of  all.  The 
meu  thus  irregularly  '  n^^ui^'i'd  in  raonnzife  mininp  are 
not  employees  or  wafji^-t'jirners.  strictly  -j ii  ;il<inj_r.  hut 
it  was  considered  that  they  should  be  mt  trealud  iu  the 
»<tati!<tia!.  Savertl  kpodred  were  reported  fts  so  em- 
ployed, Init  by  the  method  of  reduction  to  the  avera^re 
for  the  entire  year  this  number  was  very  ffreatly  reduced. 
The  amount  paid  for  the  crude  monazite  at  the  concen- 
trator  was  treated  as  th«!  waj^-s  of  these  miners. 

Somewhat  similar  conditions  existed  in  the  manner 
in  which  the  operations  were  conducted  in  placer  min- 
ing for  tjold.  The  mines  were  quite  generally  found 
in  localities  remote  from  settled  cotnmuinties  and  dilh- 
cult  to  reach  on  that  account,  and  partly  for  this  reason 
the  special  agents  engaged  in  making  the  canvass  were 
instructed  not  to  tsecure  reports  from  placer  mines  at 
which  7e«t  than  two  wage-earners  were  employed.  This 
hu.s  r<'-.niri  il  in  the  omission  from  the  statist  ir--  uf  about 
one-fourth  uf  the  placer  mines.  Unlike  the  method 
followed  in  the  treatment  of  statistics  of  monasite,  no 
riiMin/iince  has  been  taken  in  the  statistics,  ei(li<  r  1iv 
ctitiuiuto  or  otherwijie,  uf  the  operations  thuii  omitted. 

Again,  in  1909,  ft  large  proportion  of  the  ontpnt  of 


I  prccit)Utj  jjtwnc^  wa»  the  result  uf  work  tliat  was  not 
open  to  BtatisticBl  treatment  as  to  capital,  employees 
and  wages,  expenses,  etc.  The  entire  value  of  this 
product  for  the  United  States  wa.s  ^3:>!S,4.50,  of  which 
Ijt51>,5.")0,  or  -21.2  per  cent,  was  the  value  of  difl'erent 
varieties  of  precious  stones  that  wei-e  yielded  not  by 
systematic  mining  operations,  but  by  accidental  dis- 
covery here  and  there  in  the  search  for  other  minemls. 

I  Fur  tliispartof  the  production,  therefore,  statistics  for 
I  value  of  product  alone  are  presented. 

In  b'tiiiiiiiiiHis  coal  mining  tlii>rc  was  a  large  number 
uf  mines  which  are  clai>seda«  "  local''  mines  or  "  farm- 
I  ers^  coal  banks, which  were  operated  only  to  supply 
the  needs  of  the  tum^'IiIh irluiwl  in  whifh  thry  \\iir 
.  located.    The  number  of  such  mines  as  re{H>ited  at  the 
I  Eleventh  Ceusm  was  9,968,  as  compared  with  886  re- 
ported at  the  census  of  11''>2.    The  flifTorrnri-'  in  the 
I  numbers  reported  at  the  two  censuses  is  due  lai-gely,  if 
I  not  entirely,  to  the  failure  to  reach  all  of  these  unim- 
p(H'(;iiit  tnitu^f  in  \'M>2.    AccordinL'  t'>  tlic  n-tuiTis  re- 
ceived 1  rout  sucli  iiiine-s,  wage-caiiici  n  wen;  empluj'ed 
I  to  but  a  liniit«d  extent  and  only  for  short  periods,  and 
when  the  total  numlter  was  nnluced  tt»  an  average  for 
the  year,  the  result  was  u  very  iusigniticuut  number  as 
com]))tred  with  the  total  number  of  wage-earners  em- 
ployed in  the  industry. 

XIII. 

TIHB  IS  OPERATION. 

Table  .*)•)  sliows  the  number  of  mines,  quarriea,  and 

I  wells  classified  according  to  time  in  opemtioo  by  peri- 
'  ods  of  thirty  days,  by  the  number  of  shifts  per  day,  and 
by  the  number  of  hours  in  a  shift,  from  six  to  twelve. 
.  The  number  of  mines  for  which  the  iuformatiou  was 
I  not  reported  also  appeals. 
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Table  60.— TIME  IN  OPEKATI(»X:  1902. 
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Tablr  so.— time  in  OPERATION:  iMtt-Continiied. 
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'DuDllcwriiiniii  32  inini'T*  wtiii-h  n^tmriiil  iiiiin- ihiiti  mih' .'liiy.«  iif  ^hiti.-*  |i«t  iIjiv,  •litttriliiiifl  ji.«  folN^vr-;  lolorii'lf.  i:i:  •  Vilil>iriitii.  11:  l«lnho.  S;  Oreifi^n,  S:  HouCh 

Iiskaui.l:T«x»,  l:Vuiti.  I. 

*Dll|lUOItUMl  <■(  M  niuei  which  Rp(trl«d  himv  than  une  Dumber  of  "  bonn  p«r  ahUI."  tllmiibiitea  n  fuUum:  Oolonulu,  4;  OtlUornlo,  HO;  IdMiOk  <;  MoatMia,  1; 

ir«*<i«ii,  I;  OntuB.  <;  THn%  L 

 -  IMlllllMMstaiMWtM,  !;■■««■««•,  I;  nciirMVMW,  I;  MiClKtf  HBd OMlt,  %  niUle.1. 

and  12  houra  at  354,  and  for  1,307  the  information  was 

not  r<'|Kirt»'(l. 

The  larger  namb«r  of  aothracite  coal  mines  were  in 
operation  from  91  to  210  days.   Tbia  ooinparativel3r 

.sliort  j>ori<Ml  of  openition  was,  us  i>lso\vhoro  oxpliiiiicd, 
dufi  to  a  strike  in  that  iudiutrj'.  Of  the  total  number 
of  mines,  328  were  operated  hy  only  one  shift  per  day, 
whioh  Hppo4ircd  to  l)<>  tho  rule;  the  length  of  tbo  sbif t 
wa8  quitie  gtmcrally  in  hours. 

The  hituminonR  vtmi  mines  seem  to*  be  quite  evenly 
distributpil  a~  (n  tlir  ti iinilx'v  of  iUivn  iit  oiRTution,  ii 
large  ituinlx-i'  up[ieuring  in  each  jfroup  from  W  Aaya 
and  less  in  thoae  whieb  exceeded  300  days.  The  larger 
iiuMilivr.  Iiitwcvcr  (•^. l;^':'>).  were  reported  n]ii'raliiiii 
for  periods  from  (lays  U>  HOO  ilaj\s.  One  .shift  uf 
8  hours  appears  to  have  been  the  general  ouetom. 

In  copper  miniiiv  f!ie  iiiiiies  workinjf  two  shift.s  were 
mure  uiuuerous  than  lhoi»u  workiui;  oue,  and  a  consid- 
erable proportion  of  gold  and  silrerand  iron  ore  mines 
\vorl<ed  more  than  <mf  «hift  por  day. 
The  i«tati«iti«^  »how  that  a  very  large  pmportion  of 


At  mattT  of  the  mines  and  qnnri'iea  work  was  ex- 
tremely irrejriiiar  on  aetount  of  tltietualin^  demands 
and  the  intemtption  of  operatioui*  by  seiiMnml  changes. 

From  the  totals  for  all  minerals  it  appears  that  a 
laryr"  majority  of  tlie  mines,  ipmrries,  an<l  M'ells  in  the 
United  Staten  worked  full  time  throughout  the  year, 
or  from  301  to  865  days,  with  two  shifts  of  12  hours 
eaeli  per  day:  but  thi>  ii»  eaiised  liy  the  faet  that  nearly 
all  of  the  natural-gaii  and  petroleum  welln  were  in  voo- 
stant  operation  both  day  and  night  for  periods  exceed' 
iiig-  ;UHI  days.  If  the  stati.stics  for  these  \yiA]<  riro 
omitted,  it  will  b4>  wsen  that  one  Khift  of  lu  hour»  wa.s 
the  most  general  plan,  with  the  8-hour  cky  next  in 
importance. 

When  the  Ugurei^  for  petrolcuui  and  uatunil-£ai»  welL<:i 
are  deducted  from  the  totals  for  all  minerals  a  total  of 

l7,4':i!>  mines  (uul  f|iinrrir»<  n'jtiiinot);  nf  t!iis  mimfn'r 
worked  one  shift,  l,l:W  worked  two  .shiftH,  '20ii 
were  opented  by  three  shifts,  and  for' 1,391  the  infor- 
mation was  not  reported.  Tin*  sliift  was  1">  hours  in 
length  at  8,422  uiin&s,  K  bourij  at  4,:i7'>,  H  bourn  at  '2,4«»o. 
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natuml-gtti)  mid  petrolouiu  welli?  were  iu  upuraliuu  froui 
aoi  to  865  days,  urorking  two  shiits  of  19  houns  each 

per  (liiy. 

The  »Loae  «|uarno!^  iacludiiig  uiurble,  litnivstones  niul 
dolomites,  Mtidstones  and  quartettes,  silioeons  crysta.!- 

lim-  rr-fks>,  and  sl-.Uf.  rici'OT'dinjr  to  the  tnhlc  with  roiii- 
piiralively  few  except iukj.,  worked  but  om-  ^liiit  per 
day.  Tie  larf^r  proportion  wex-e  reported  its  workin>r 
10  hours  per  shift.  althou<:h  a  lioiisideFable  Qumber 
reported  S  aud  l»  hour  shifts. 

XiV. 

MVmBLLUBTOW  WCFEMgES. 

An  inquiry  concerning  miseeUaneoag  expenses  was 

<ii--(  iiK-iuded  ill  tlie  schedule!'  at  the  cen.sus  of  181*0, 
when  the  "  total  of  all  other  expenditureti  in  the  taiue» 
or  works  (tnelnding'  amonats  paid  for  rent,  taxes,  insnis 
fiiu  i-.  I'lif  i  i'i'st,  etc. )"  was  reported  as  a  separate  iti  iu. 
The  bauie  inquiry  at  the  census  of  L^02  required  «*-pn- 
rate  amonate  to  be  reported  for  (1)  royalt^  and  rent 
of  niincMind  niiniiijr  phmt.aiid  (2)  amount  i>aid  for  rt-nt 
of  office,  taxes,  iiisunuice,  interest,  advertisiii}^,  otlice 
supi)lies.  law  expenses,  injuries  uiid  damaj;:e.s,  telegraph 
and  telephone  service,  jpis.  and  all  other  sundries  not 
rejrorted  elsewhere.  In  the  s])ecial  schedule  for  pold. 
silver,  lead,  and  copper  mines,  these  amounts  were  fur- 
tlier  itemized  ai>  follou  s:  (1)  Amount  expended  in  de- 
relopment  work;  (2)  rent  and  royalties  of  Mine  and 
mineral  land;  {'A)  rent  of  mininjf  plant  and  improve- 
ments; (4)  rent  or  royalty  lor  tunnel  privileges;  (5) 
water  rent;  (6)  other  rent  or  royalties;  (7)  amount  paid 
for  taxes,  insurance,  iiitf  i<  --t.  ;ii-i'\'<Mttvi)ig,  oflice  sup- 
plies, law  expenses,  iujuric?-  aiitl  danuiycs,  teloi;i-aph 
and  telephone  ^rrice,  gas,  and  all  other  sundiies  not 
reported  elsewhere. 

Of  the  total  amonnt  jmid  as  niiM:ellaneous  expenaeji. 
947,805,681,  or  t>)>.t!  per  cent,  was  reported  by  mine 
operators  ont^'ed  in  the  prodoetion  of  fuels,  and 
$17,168,3:21.  or  23.i>  per  cent,  for  the  metallic  ^^oup, 
leiivlnir  only  96,797,711,  or  9.5  per  cent,  for  all  other 
miacrak. 

Th«  amounts  reported  in  answer  to  the  several 

impiirirs  ni-e  shown  in  detail  in  the  reports  for  the  dif- 
ferent minerals.  The  miseellane»)us  expenx  t  n  jiorted 
for  all  minerals  amounted  to  $71,771,713,  of  which  sum 
S3-1,53<),7I3,  or  4S.I  per  cent,  was  ymd  as  nn  alties  and 
n!nt  of  mines  and  mininir  plants,  lioyalties  and  rent 
form  the  most  important  single  item  includ*"d  in  the 
group  of  miscellaneous  expen(ies,aud,  with  the  exception 
of  salaries,  wages,  and  supplies  and  materials,  is  the 
iiKi-l  iinpoi'tant  item  <>f  expendltuix!  rejwiied  for  min- 
ing optjratious.  Of  the  total  (S<»25.245.i:i0)  reported  Hi 
expenses — salaries  and  wu^rcs  amouni^l  to  %^os,980,613, 
orCS.  l  i>ercent:  supplies  and  materials  to  S^li!;^,814,!M]7. 
or  ly.s  j>ercent;  miscellaneous  expenses  to  i!>71, 771, 713, 
or  11. r>  percent;  and  contract  work  to  §2o,077,!*38,  or 
3.St  per  i>ent.  Table  5X  shows  the  amount  of  miscella- 
neous expenses  imported  for  the  dilFerent  yrouiis  of 

ininciul>  ami  tlic  iKTci'iilau'i'  lliut  the  totals  for  each 
group  are  o£  the  total  for  all  uiincraU. 
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No  analysis  is  po!<jjible  of  the  luuounts  paid  for  rent 
of  oflices.  taxes,  inaanuiee,  etc.,  although  tbcsi  <  xpi  tidi- 
lures  form  (he  larjjer  proportion  of  the  miscellaneous 
expenses  reported  for  »  number  of  the  minerals. 

R<»jaltliK  and  i-riif. — l*ayments  for  the  use  of  mineral 
lands  are  either  in  the  form  of  a  rental  of  a  tixed 
amount  or  are  made  as  percentages  of  the  quantity  of 
mineral  extracted  or  of  the  value  of  the  metal  recov- 
eml.  The  importance  of  royalties  and  rent  is  indicated 
by  the  fact  that  in  the  total  for  all  minerals  it  forms 
4.3  per  cent  of  the  value  of  the  j>r<Kluct.s;  in  the 
metallic  group,  \.->  per  cent;  in  the  fuels,  5  per  cent; 
and  In  the  other  jifroups  of  nunends  from  seven^tenths 
of  1  jjer  cent  to  'i.'l  per  ci-nt  of  the  value  of  the  prod- 
ucts. The  largest  amounbi  are  paid  us  royalties  and 
rent  in  the  production  of  fuels,  the  expenditure  form- 
in;^  nil  iiii|iMrtaiit  item  of  tiic  tutal  i  u.st.  In  the  pro- 
duction of  coal  the  royalty  is  u;»ually  specitieii  in  the 
contracts  with  the  landowners  and  is  generally  a  oer- 
tain  rate  ]irr  t>.iM>r  cnul  i.-ii-i  'I.  Thr  s.-iriation  in  tli'' 
luiiount  of  royalty  paid  per  ton  in  the  production  of 
anthracite  coal  is  shown  in  the  following  table,  which 
•rives  (he  ninn'  *  i  of  ipt-ratoi-s  paying  t^uch  rate: 

TASUt  a9,—Coai,  atUkraaU — tmmber  of  operator*  at  niriiMM  rata 
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MINES  AND  QUARRIES. 


Of  the  liy  operators  reporting  for  the  produc- 
tion of  mthncite  oonU  ^4  reported  the  paymeat  of 

rovfilties  varvin^  fnmi  tlii  rr^  tcntli^  nf  1  (.-fiit  to  'in  i  i  tit- 
per  tou.  Tlie  most  comnion  rut».T>  of  royally  were  o 
oeots  per  ton  and  maltiples  of  thnt  amooot;  14  opera- 

Uns  reported  royalty  payiiieiiLH  ()f  «'eiits  jmm"  ton;  Iti, 
of  10  oeiat^;  y,  of  lit  ct«iit»;  12,  of  20  CBiit-*^  2i>,  of  -Jo 
oentu;  13,  of  30  cents;  18,  of  35  cents;  and  10,  of  40  cents. 


A  nouiber  of  miuc  operators  reported  diilerent  ratco  of 
ro^ty,  eaeh  depending'  upon  tlie  terois  of  the  contract 
with  t!ir  i'liiiil  i>\s tlh'  land.  A;*  hii'm' <juun- 
titics  of  coal  arc  mined  from  land  owued  by  the  opci'utors, 
the  amount  of  royalty  paid  haft  no  relation  to  the  valne 
of  tlie  product  i-eporte'l  I'f'r  nitiii 

The  following;  tabic  show.-?  the  immU-r  of  Intumiuoiu; 
ooal  operators  reporting  royaltieg  at'tlw  nite9iipeci6ed: 


Tabu  a8,-^AL,  BITUBUNOUS— NUMBER  0I>'  OPERATORS  IN  EACH  BTATE  AT  VARIOUS  RATES  OF  ROYALTY:  1908. 
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Of  the  ■i,40!t  oi>on»tor.s  eii^^iped  in  (lir  pi  fKltK  ti:ni  rtf 
bituiuiuous  coal,  2,liki,  or  48.3  per  cent,  reporti^*!  liie 
payment  of  royalties  varying  from  eight-tenths  of  1 
cent  to  ^l..')*!  per  toil.  The  rates  tnoKt  eoiiimonly 
reported  were  from  5  to  teut*  per  ton,  tbcru  boinp 
1,850  operators  paying  royalties  coming  within  tb<vu 
amounts. 

The  amount  jwld  at*  royailiL  -  .nul  i  t  iil  in  the  piodue- 
tion  of  petroleum  wa.>*  reported  as  !!i.S,tt:i!t,Si»l,  bein;^  one 
eifrhtb  of  the  value  of  the  pr<Hhut.    In  the  niiijority  of 
in.stanees  the  royalty  \\  v^  a  peixentayc  of  the  oil  pro- 
duced. This  pereentafpe  ranged  from  a  fractioD  of  1 


per  cent  to  oO  per  cent,  but  the  u.snul  luiHunit  (if  |M>tro- 
leuiu  pjiid  to  the  landowneib  was  one-eiyhtli  of  the 
amount  marketed  or  «old  to  the  pipe  line  companies. 
In  a  few  ra-rs  a  tlxcl  nmntinr  wn-  paid  for  r:!r!i  barrel. 
In  northcni  l'i'U!i.--yl\  ania  and  somln-a.-<li  in  Dliio  a  com- 
paratively .small  amount  of  superior  p«'troleuiii  was  pro- 
duced, for  which  the  operators  paid  one-.siMh.  Pat  t  of 
the  petroleum  •produced  iu  Kau>>ai«  and  Texas,  and 
pnictieally  all  of  that  produced  in  California,  paid  oae" 
tenth. 

The  manner  in  which  the  amount  of  royalty  to  be 
pdd  is  determined  and  the  method  of  payment  is 
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described  by  Mr.  F.  H.  Oliphant,  in  the  United  States 
(Toolofficnl  Survey  monofrinpli.  "The  Production  of 
retmlouui,"  iy02,  pagi's  41  uiui  4-_'.' 

In  the  production  of  natural  gas  $2,fi88.8S>r>  was  it<- 
jioitcd  lis  ifiit  and  royivUit'.s.  The  umiuI  r(>nt  paid  for  a 
gas  wi>ll  was  from  ^W>  to  ^iSiMj  per  year. 

'The  pipe  line  i-oiiipanv,  u)xin  npplication  from  tlie  pnjduoer, 
oendgan  a^nt,  eenerallv  known  a»  a  "gaiiefr,"  to  n»>a.''iiiv  an<l 
insp^-t  the (wtrult-um  inlii!<  tank  uixl  run  it  into  it«  llnot>,  tliclnnkM 
llinHicliout  the  tlelil  hnving  \n'on  inrpfnlly  in.  ;L"iir(Hi  and  a  can\ 
i>.MUi  il  Hliovvinij  the  nunila-r  of  bamOs  from  top  to  l*oltoin  to  each 
iiK'li  I  ■!  Ur|iii<l.  Kn<in  liin  lilank  lK)ok  the  puii);>  r  >;ivc?i  th*- operator 
a  "niii  lick^'l,"  scinliiiL'U  <!m>iir«(<*  to  ttit>  iii'iiri'>l  irmt'i-al  iiII'h-*'  ji.-^ 
well  ais  rt'piirtiiiu  tlie  amount  l»y  telegranh,  kt'^-pint'  a  tliinl  one 
Utnaelf.  The  piiielineoompimytledticistneainountdue  the  owner 
of  the  property  accordioK  to  the  tarma  of  an  agreement  on  file  nt 
the  office,  known  m  the  royalty,  and  the  next  day  the  protiucer 
can  secure  the  ca.«h  for  hia  petrolenm  at  the  market  quotation  for 
the  dav  or  limir  of  liif  Rile,  nt  the  nearest  hmiu-  olVn  i'  of  itu-  rmri- 
]KtnY,  Iroiii  u  ptiirli;L**t'r  fi>r  tin*  ri'tiiiiu^  roinjiuuir;-'.  -ir,  if  llif  pi^i- 
dliiiT  \\ ii-hf",  lie  eaii  (ilitiiiii  a  eertiiieatu  wlii  ii  lii?^  |.n Minciioii  in 
the  t«nk»<  of  the  pitn-  line  iMiiipiuiy  amounl)<  to  l.lKNi  liurn^U. 

Theae  eertilicatea  are  inade  payable  to  bearer,  and  are  therefore 
tnm^entble.  Tbey  are  tubjeet  to  a  tnurapurtation  rhaiye  in  the 
dllMct  of  9D  oenta  per  barrel  and  a  cliarge  for  f>tnra|p>  at  the  rate 
of  n  cent?!  ]HT  day  [ht  1  ,<XIO  iJBrrels  when  the  pritv  ii"  lew  than  f  1, 
WANlt''  \n)ii  ii  om'I'  .^I  anil  under  fl-.V),  and  40  oent.-<  for  nil  over 
$1.60  p*'r  Isirri  l.  Tlu'v  ure  to  l»i  relurne<l  for  exrh.inire  lo  the  piiM> 
Ihne  euintiaiiy  williin  ."^ix  montliH  after  i.'j.'-iir.  i  r  iu'  ."^ubjcit  to  a 
titugeoi  unu-lwentieth  uf  1  per  cent  daily  tliiieju'ler  until  e\- 
'*"tp^  TvoororkMealiy fmorHflititiiigeertitii-ates  are  subject 
to  an  BMenment  pro  nta  on  all  oil  In  flMooalody  <•!  the  pipe  line. 
None  of  thm*  eharxes  are  inclndp<l  in  the  prices  of  petroleum  as 
quote<l,  and  therefore  the  prii-eit  given  are  the  prieea  at  or  near  the 
welfai.  Tliif  cvi'teiii.  by  wliicli  the  o[>enilor  run  alwayt"  find  a  iiuir- 
ket  for  hiii  pro<lui'ti<in  at  a  eomnion  jirire  known  to  all,  \w  done 
mneh  to  develop  the  oil  reriourcew  <if  the  I'liitetl  Slate-'.  Other 
l  oiititrii^  have  suffered  where  then*  were  n<i  orpmized  lines  of 
tranapurtatiun  and  litora^-.to  enable  the  pruduuer  to  dii!iKii<e  of  hin 
products  rcsniarly. 

■Tho  fmm  of  mun  for 
follotii'e: 
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Iirvrin."-^,  *niii  l<»ynirnl  In  li.-iniii 
mritrliiL'  tn  iim'  l  iii'  yii"  tiitTi  fr'i:!!.  n-^  i»f. 
Whilf  tUr        fri.lii  Mill!      11  I>  ?ii  u-cfl. 

S«*i'itiHl  jinrl  -     ci.M  rm:il    iiii.t  iiKfi't' —  In  KM'nIi'  nil  w  i-l  1>  i». .  ii.-    i  iiilcflt.  r^. 
HllU-  a*.  (..iv»ihl.-  u  ilh  llir  I  itUivriti-il  |.iirtioliH.if  the  iiinii.    .Ui  I  liirrl^,  r   in  ....m- 

ini'ii.'.  II  \i  .11  nil  ..iii.l  i.n-liii****  ivnljtn  fr-iiu  Ihi-  il.il.'  iKTcnt,  ..[■        iil  Hit' 

r»!.* 'if  ili.jliir'  i|uiirli-il\ .  Ill  inlvrtltre,  Inr  t'lirii  ti  l.lili.'iijtl  llirt'i  iiiiiiill).* 
Mlrh  I  .iiijirj''ii'i'i!i.':it  it  i|t']ii>i.|  (r.-iti  tijt' (ll;u'  lilit  iv.- in.-ti ;  I  1 1. 1 . 1  f.  »r  tl.i'ti»m- 
int'iirei-i.'^ii  "f  -ij.'h  «,  ii  nrilil  H  wnll  t'..niiiit'iii't'.|;  luiil  It  i.  iiL'r.'t.l  ilmi  iIh" 
<'..nilin  nr.  iii.  i.r  .it  t.u.  li\v.  ll  ^hiill  li.-  i\Uf\  ..]..  rn:.- a  mil  ;hj  iMjit  nli  .if  all 
K'ntiil  umlt  I  lliii  i.n.vl-i.iii  <i'lnii>:  tl.t  n  nmlti'li  r  nf  tlm  t'  ii'ii  .tj  l?il-  li'ii..i-. 
&m'li  Ji. nil.  III.,  iiiiiv  tit  irta.It'  .lir*'rt  tt".  Iht^  l.-t-M-i —  nr  il.  |H..tt.  il  t..   .  rtAil 

in  ' 

/f  j,i  .ii,.i^...' lital  ihr  w'isMiil  party  t-*  In  Iiiu'tMlif  prtv:'.i-x'.' "1  u..iii|r  ^iilti.-lt'lit 
VTfltiT  fr.itn  ttyprrmb*-*  tii  run  wll  lii'ri'*<*iiry  inarhincry,  iiti'i  iil  iiiiv  time  to  re- 
nt.iv.-  nil  iniit'IiiiiiTy  uliil  lixUm't  |.lii<'i'.l  nii  .aitl  jirt'iiii^t.i«;  nii.i  turtlirr.  upon 

thf  jiwyint'iit  nf  iltt]liir>  nl  all}  limi--  l>v  lb.-  |tiirt>  t'f  llif  -si'. .  [iitrt,  

ht'im,  rxi.<.uliin».  atlmitiistnitnrr.  iiriuctijrtm  tt.  ih.-  I'tirt       ..t  tli«*  tir>t  [lart   

hfint,  I'Xtt'iltnrH.  iiiliiillilt.lr»ilt»r».,  nr  awlKlit.  *"-.l  I'.trty  .-f  II1.L' »H'fs.ft.l  (tart,   

lifir».  (txix'iitor'i.  «rttnint>tmtnr».  or  owltrnii  ahall  have  the  rt«hl  lu  i>urntii(lcr 
ili!^  \l-h'v  ittrcKni't'llAtittn.  niter  whtcliaJln]nB«otaandUaMlltieillierBaUerla 
iiLvnit'  iit>il(triin'>  hy  virtue  nf  iln  t«trm»  thall  OttM »»(i »l«t«niiliie. UtS  tfali leMe 
l>eeome  ii4)w»liitely  null  aihI  vnld. 

In  witnru  trtirmif  ihe  |iartiai  to  Uli*  agteeMeal  have  luxcsalo  nt  Uidr  bandt 
aadmlt  the  day  and  rear  OntaborewilMaii. 
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hr  llr<t  part,  for  and  In  nimlderatlain  of 


ItMtmd— — nut  of  Ibewnii 

niMMeM.  TGattboMId  pari    

(henaiOf  Ooedoltar  to  —  In  bund  nrvll  uiid  truly  iniid  by  the  mid  part  »f 

tbe  wawin part,  iliv  rt¥i-l|.i  i>r  Mhich  UlMtreby  arkDuwIuliM.  u>id  <>■  Ihecovr- 
naalaaada(l«'-'i"^«'"  Ix"  ■ni>l«'r  mnlalned  on  th«  pan  nf  (lK>nii<l  )Mrly  of  Ihn 

IMOad  pait,  to  t»  palil.  lif'rtt-  sml  Iterfnrmed.  hn  (rmnti'cl.  d<'nil»i<t.  1<'H!w><I 

•nd  let  and  by  Ihcec  rimn'iiin  tl<>  itniiit,  ilemi«..  U-»f>\  miil  li  t  unto  tlie  n«ld 

]MI^— o(  tbeimomi  j«rt,  lii'ini,  rxenitnr",  initnitiivlrnlori.  or  ll•«ll^n^  lor 

ilntof  and  opemtlne  Inr  oil  niiil  Eiu>.  81)11  of  liijr- 
r  Uuik>,  ntntlon*,  and  i>tni<'iiir<'«  ihercHin  (o  take 

ant  certain  tmi^t  of  laoit.  t-ttiiatt' in  itit*n- 

•hlj»,  ^— county,  and  ««tP  nf  .on  u-HKri  ..f   t.i!iiiil..il  >tilt-lnn- 

dallir  as  follows:  ttn  iht^  north  hy  Innrl'  <^t   mi  tl  ii-t  !a  ;iiii.|-  t.i  

on  tne  nonlh  bv  lanilnof  ;  on  ilii- »i-»t  l.y  Un.Uoi  ;  ,  t.iitaliiiiiif  

arriK.  mor«'  or  ten,  and  belnaauaeland  eonrcjrvd  to  tlu>  tin.)  part  by  by 

d.-.ti.  it.'iiriti|!daM— — %]£-kNwnHta^  — Iwtanmnd 

ihi-  itiin.iiiiKii  omrUah  aowellMallMdiulcd  vrellber  party caeept by  mii- 
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The  fnllowing  atatement  sliowi^  the  amount  of  royal- 
tief  luiH  rout  paid  in  the  jiitHlurtiiMi  of  imtural  cri\s 
and  petroleum  in  ciuli  state  and  the  percentages  the 
amounts  so  i»iid  bear  to  tln$  value  of  the  product  for 
the  states  and  for  the  United  Slstes: 
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Indian  Twrilonr,  lonMiaa,  MlrliliM, 


lM«o«l,OUa)K»a,1 

ill  llie  jrroup  of  mctalli'  nn  >  tin  lar^iest  amount  was 
paid  in  royultieM  in  the  prodiu  tioii  of  iron  ore,  the  total, 
iii<}.5o;S,90e»,  paid  in  tbii«  branch  of  mining  forming  ($7.8 
ix-r  cent  of  the  $9,591,964  reported  for  the  entire  me- 
tallic {.'roup. 

Tiie  following  Htatenient  .show«  the  ninouiit.s  paid  as 
royalties  and  rent  in  the  iron  luine.s  in  the  different 
»tate»  and  the  percentage  that  total  is  of  the  total  for 
Uie  United  States: 
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I  Um  UUtn  Wl>  With  of  1  per  rrnl. 

The  operators  in  the  states  of  Michiifan  and  Minne.Hota 
paid  ^i5,HO;3,l)14  in  ioyultie>  and  rent,  or  ItO.tS  percent 
of  the  total  amount  i^iid  in  the  United  State^^.  Uf  the 
72  operators  reported  for  these  wtatos.  tU  ]mid  either 
rent  or  royalty.  The  >state  of  Minnesotii  has  adopted 
a  aystemof  lea-^ing  it^  iron  lands  for  a  term  of  yeata  to 
prospectors  and  ininei-s,  and  a  royalty  of  25  cent.s  per 
ton  ia  imposed  on  all  iron  ore  mined  and  .shi]i))ed  from 
state  lands.  The  state  has  rtHwived  lii.'iSa,!!!!  i>l'  in  roy- 
alties on  iron  ore  actually  shipped  up  to  the  end  of  the 
fiscal  year,  July  31, 1902,  and  by  annual  payments  on 
mininfir  contracts,  paymeot  for  prospecting  leasw,  and 
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MINES  AND  QUARRIES. 


M  royalty  cm  a  miiiiiiuiiii  uiitpiit  ut'  5,<mn)  tons  ]hm- 
ycar.  the  further  sum  of  4(21'2."tl;>.T."i  lias  (►cl-ii  tiiiiM-tl 
into  the  state  trcasurv.  iiiakiiii.'  a  total  of  ^W.CiJi.iT.' 

Zinc-  ininin<r  IniitU  are  seldom  sold,  but  tre  tuuallj 
worked  on  royalties.  I/unl^  which  havt- never  lieen  pros- 
pected are  Itjased  on  a  {►ercetitage  ro__vaUy.  The  h-ssce 
prospects  thia  land  and  lote  are  then  enblea-sed  to  mine 
o]if^ritor«;  :it  n  Inrjfer  {XTeenta-fe  i-oyalty  tlian  i-  piit'l 
l>y  tlie  first  lessee.  The  lii-st  IcmM?  usually  ectntnioL-* 
to  put  in  pumping  plants  and  k«ep  tlie  tract  drained. 
T!ii'  oi-f  is  sold  in  the  bins  and  piiynient  i>  made  fo  the 
laiKiuw  ner  or  Hrst  lessee,  who  deducts  his  royalty  and 
pays  o\  er  the  lialamt*  to  the  operator.  Vei-y  frequently 
(he  siildessee  further  leases  «iniall  jilut--  (o  niiners. 
utiually  neijfhhorinj^  farmer^,  who  undertake  lo  work 
the  hnd  on  a  royalty.  The  larger  land  ooinpaniee  buy 
all  ore  proi'rvnl  )n  ttii"~iMin;irr^  ut  n -tipulated  price, 
deducting  from  it  the  royalty.  In  such  em»e.s  tlie  terms 
resemMe  contract  mining  as  jwactjced  in  otber  braneheu 
'f  the  mininjir  industry.  Tlie  total  amount  of  royalties 
ii  jMirted  for  zinc  mines  iil  (he  Twelfth  Census  was 
!?i..'>"jr>.:!t;s.  The  royalty  is  computed  on  the  price  paid 
l>y  the  puri  iin^i  i-  lor  ore  in  the  l>ins;  if  the  ore  sells  at 
SiiU  per  ton  iind  the  royalty  ia  2U  per  cent,  Uie  land- 
owner deducts  96  per  ton  for  his  royalty  and  draw»  bis 

clieck  for  $24  to  the  operator. 

Mining  on  royiUlie«  is  of  little  iuiiwrtance  in  the  cop- 
per mining  industry.  The  total  amount  of  royalties 
;infl  rents  jmid  in  wn-  !*i;-?o/;>| 5,  r>f  which  only 

represented  royalties.  I'liis  was  about  iJ.'t  per 
cent  of  the  proas  value  of  the  ore  ni>on  which  the  royal- 
tic-  «  crr'  paid,  t'onsideriiijf  that  (he  total  ,)roiliiction 
of  Clipper  ore  was  valued  at  !^'>l,lT!S,t"yG  at  the  mine,  it 
in  apparent  that  royalties  can  not  be  conmdered  a  factor 
in  eopjier  mininjr. 

In  }fold  and  silver  mines  (he  ntvalty  is  u>iially  stipu- 
lated at  a  certain  percentaj^e  of  tiu-  net  value  r<>alized 
for  the  ore,  after  deducting;  treatment  (  iiarfies  and 
freij.'ht:  the  rate  increaises  with  the  erade  of  the  ore. 
Thus  if  the  ore  is  worth  ^'2**  jM»r  ton,  the  cost  of  (real- 
Blent  and  freijjht  is  ^lO,  and  tlie  nitc  of  royahy  is  -J't 

I  Report  of  the  aadilur  oi  tiifi  aiAtti  ol  MiniMMita  tor  iha  fievml  yiair 
eDdjngJolySl.  IMML 


per  cent;  then  the  landowner  Is  paid  $2.50  per  ton, 

which  leaves S7.;>0  f(»r  tlienporntor-.   Sdmctim,  <.  tttouyh 

I seldom,  the  rate  is  stipulated  upun  the  irros.s  \alue — «iy 
10  percent  of  the  assay  value  of  the  ore;  (akinj;  (he 
saisi''  ti<ni:'es  as  in  the  prece(lin>f-  cxntiijde.  the  rc>va!(y 
would  aniouni  (t>^:i.  whii  li  would  leave  for  the  operator 

I  litis,  from  wbieb  ^U)  would  l»e  deducted  for  treatment 

•111'!  t'l'.'LL'lit.  leavin^.'-a  net     "ai  -e  of  S>s  f<»r  tlie  > nieniti'ir. 

iln  I'olorudo,  where  the  inmes  mv.  often  teased  in 
bloclcH**  to  rainerK  who  perfonu  tbe  labor  i>ersonally, 
the  ore  is  i;i;irkf  ti'd  hy  the  owner  or  ship]ied  in  his 
name,  and  in-  uediicU  his  royalty  aiul  pay->  the  lialancu 
(o  (he  h'ss<'e.  When  tbe  Ol*  is  8old  to  a  '•sampler" 
(ore  linyi  "I.  In  freiiueutly  withholds  the  royalty  for  the 
owner  and  pays  the  ljulance  (<»  the  lessee. 

xy. 

COST  OP  BUPPUXa  AND  HATKBUU. 

The  cost  I  if  :tiiil  iri:it'-ci;i!s  of  all  kiml-u-fd 

in  the  oiintn^  industries  (iuring  the  year,  including 

I  freight  on  the  same  when  paid  by  the  mine  operator, 
iirrniiiiited  to  ^si^o.sH.'H'T.  Tlii-  im  lnil,'-  lundn'r  and 
timl»i'r  used  for  iviuiirs,  mine  supports,  track  tie*,  cars, 

I  and  other  purposes;  iron  and  steel  for  blacksmitbing, 
rails,  frojfs,  sleepers,  etc..  for  tracks;  miscelluneou-  iii  i 
terittis,  parts  of  uiaehinery,  and  tools  i«ed  for  renewals 

I  and  repairs;  and  also  expioeires,  water  for  boilers  and 
other  purposes,  fm  1.  :!fmtiina(in«.' and  hibrieatiu}.'-  oils. 

.  machinery,  siupplies,  etc.  SuppUen  umy  have  bceu  pur- 
chased with  the  intention  of  taking  advantage  of  low 

!  prices,  hut  oidy  the  cost  of  (hose  n-c  !  ilnriii^'  'lie  year 
was  reporti'd.    The  "  material"  it^RM  ated  upon  in  a  luiue 

I  in  the  niiiieral  in  place,  and  its  ooot  IS  Included  in  the 
cost  of  the  land  or  in  llie  amounts  jiaid  f<u'  ioyal(y  and 
renl.  All  the  items  lie  re  eiiumenited  come  under  the 
delinition of  "supplies."  and  the  total  cost  may  Ik' ac- 
cepted as  represent iii<_'  tlie  p(ii'<'li:i-i-  df  sn{>plies,  with 
the  exception  of  the  purcliase  of  liiii*  rock  l)v  <piarry 
com|Hmiesenga^'ed  in  the  manufacture  of  cement.  Tfae 
total*  are  summ  ui  '  •!  in  Tahle  .'>4  and  plaeetl  in  com- 
l>!iri.sou  with  tin'  value  of  product  for  esich  miuetal 

i  and  group  of  minerals. 
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Tabu;  54.-<:o&r  Ul- SLl'l'LIl^H  AND  MATEIUALS,  A.ND  I'KKCENTAUK  Tills  Ik  Of  V.VLUE  OF  I'liulJiXT,  BY  MINEUALS 

AND  OfiOUPS  OF  MIKRBAIJS:  1902. 
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 wlivMUiPw,  tmi  Kftin- 


jT'^  ..>-.'>  ,  117 

1 1.  1 
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17 
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17  > 
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1 
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i'l: 
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\.m 
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The  varioiw  i-oudiCioii-'  uiidtT  wliirli  iiiuiiujr  opcru- 
tioDs  are  carried  on  dostioy  tin-  jiossihility  of  a  li.scd 
ratio  In'twct'ii  llii^  •■ii.Kt  «»t'  su|i|>lii-s  mill  tin  wiliii>  u)' 
produi't  for  iiMV  iniiu'i'ul  or  ^jroiip  of  iiiiiiciul'..  laciv- 
fbro  the  per<»'ti(a<:i'>  jriM'ii  in  tin-  uIiom-  Ui\<\v  should 
nol  lif  inri  [)to(l  as  iiKlicaiiti;;-  siidi  u  ratio.  Thi  y  show 
only  l\w  reliitiM'  imiKjrtunci'  of  thi.i  it*»ni  of  r.\]H'iiM' 
for  all  mines.  irreijp«ctivc  nf  t  lie  condit  ions  nndn-  which 
(hoy  «*>Ti>  opcnitivl.  Thi-  total  amount  paid  for  Mip 
plit',s  aud  matcriiils  for  the  entire  miningr  industry  was 
15.4  percent  of  tiic  total  value  of  ju-odiut.  The  per- 
I'ontaj.'os  that  <m)sI  <if  sii[)|)Iii's  and  iiialt'rials  formed  of 
tlie  value  of  the  pnnluct  rauifed  froiiio.  )  per  ei'ut  for 
nioiiazile  to  ;17..%  per  cent  for  eenieut.  The  liiirli  pro- 
jKirtioual  cost  iu  the  latter  was  due  in  part  to  thts  fact 
that  sotuf  crude  eonipnt  rcH^kwa!*  piiroha^id  froni<|uar- 
ries  that  were  not  e(piip]N>d  for  uiiuuifncturiu}.'  cement, 
and  largo  amounts  were  paid  for  cooperage  stock,  bar* 
reb,  and  other  packuget*  in  which  the  product  was 
paclced  for  sbipmondi 


j  XVI. 

I-OWKIJ  .V\l>  MACHINKKV. 

The  Use  of  powei'  i.s  )H'coniin>.''  more  <,'enend  in  all 
I  brunches  of  prcHluctive  imlusiry.  In  the  mining  indu»< 
ti  ies  power  is  employed  for  a  variety  of  purposes,  the 
chief  of  which  are  thi' opci-alioti  of  hoistinj,'.  dniininj;-, 
ventilatinj;.  conv^'vinj.''.  drillinfX.  and  cuttiiif.'  niaehineiy, 
derricks,  steam  siiovels,  and  loi-oiiiotives  and  hauling 
euj^iiio.  It  is  al.-o  eiuployed  exti'tisively  in  the  opera- 
I  tion  of  tnachinory  used  in  crusliiii<;.  si  teenini.'.  clcan- 
intr.  «>r  othpi^visc  (realinjr  the  crude  materitti.  Motive 
powei'  is  now  {.^'uenilly  used  in  all  mining  upemtions 
of  any  uiaenitude. 

Table       show.s  tho  uuiubi-r  of  opcratoi-s  roportinp 
the  use  of  [>ower  and  the  value  of  their  pnxlucbi  iu 
ci>mii:irison  with  tbotobtl  numherand  value  of  products 
for  all  operators  for  each  clas^iiication  and  group  of 
I  mineiak. 
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Tablb  6».— NUMBKU  oroPEKATORs  l;l  roKTINii  USE  OF  POWKK  AM)  THK  VAU'K  OF  THKIK  PRODUCTS  (X)MPA1IEI> 
WITH  TOTALS  fOR  ALL  OI'ERATUIifi,  fiY  MlNEiULS  AND  UKOUFS  UF  MLNEHALS:  1002. 
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Of  tln'  4r>.s.iS  (>]x'nitins  i'<>]H>rt<Hl  tor  all  clasj^'s  of 
iniiM>ntU,  y.'),y43,  or  70.7  pi'r  ri-iit,  n-portcfi  tlx-  iim-  of 
powor.  The  value  of  the  ])nMlu<  ts  report*'*)  l>y  ojHnn- 
tors  ii^iii'j-  jxiwcr  uinountf*!  t" sSTo'^.^W^  oTfl.  or  '.M.H  jx-r 
Cfiil,  t»f  liif  ioial  vjiluf  of  prodiK  is  for  sill  o^H!l■ator^. 
In  otlier  words,  nil  but  9.1  per  rout  of  the  minen] 
proilucfs  <»f  the  coimtry  wrri'  oWtaiiM'd  liy  o|>i-rmtorri 
wlio  n>iK)rl«'<i  the  lis*'  of  jM)\vt'r  to  some  »'Xt»'iif. 

The  t'lilirr  prodiii-tioii  of  uiitlii°ii(-itc  coal.  Horii.v. 
fuller's  fiirtl).  iuiij(ri4'sit*'.  uiid  nitiN-  was  oUtnim-d  liy 
operators  u?ing  jjowfr.  For  ton  i)f  tlu'  diffiTont  classi- 
fioationa  of  iDiitorals  enumerated  in  the  above  table  the 
use  of  i>owt'r  WHs  ropoi  ti'd  by  oi>onitors  prodm  iiiK  »iori> 
than  '.♦.').  but  loss  than  loo  ])or  o-nt  of  tluj  valucof  prodiu-f . 
Of  the  aeven  groups  of  luinerab  the  metBllie  <:roiip 
shows  tilt'  larffi-st  proportion.  ;•.">.]  jwr  cpiU.  for  tln' 
products  obtained  by  oj)eralor«  lUiiug  power.  The  next 
largest  proportion.  !M.9  per  cent,  w  shown  for  the 
groupof  fuels,  while  for  the  reniaiiiinjr  jrroiips  the  per- 
centape,s  of  I  he  products  obtained  by  the  iim'  of  |>ower 
lire  an  follows:  Ul.2  per  cent  for  cheinicsd  materials. 
St».2  iKT  eeut  for  structural  materials,  72.3  per  cent  for 
tDiscellaneous  materials.  4!«.s  per  cent  for  pigments 
and  48  percent  for  abntsive  iiiateriiils.  Tlu-  table  shows 
very  conclusive!}  that  pruotioally  all  of  the  larpo  pro- 
ducers employed  meciianical  {xiwei'  iu  some  form. 

In  <'oinpilinj(  these  sbitisties.  stettui,  gas  or  gaiioline, 
and  water  were  conndered  ««  primary  power,  and 
rented  power  of  all  cJasaea  jvt»  included  under  the 
saiu<'  h«  ad.  Gafi  engines  cinbnKe  all  form.*!  of  internal 
combustion  eii<;ine9  in  which  the  propelling  force  in  the 
explosion  of  jr.iJ*eotis  or  vaporous  ■fluid  in  direct  contact 
with  a  piston  within  a  close<l  cylinder.  The  iriipdry 
Cont$erning  mechanical  power  called  for  a  full  report 
of  all  power  employed,  either  owned  or  rented,  includ- 
ing the  number  and  horsepower  of  all  enj.njic.s,  motors?, 
water  whiH>U,  etc.,  used  for  ventilating,  pumping, 
htiistinjr.  derricks.  surfiUH*  machinery,  and  nil  ofher 
purposes.  The  powei;  n'])orted  iiianswer totlus  Inipiiry 
amounted  to  2,867,562  horsepower  for  all  brttnches  of 
mining.  Of thim total. 9,4S2,968  horsepower, or 84. l»  i)er 
c*'nt.  was  steunijiower;  <Hi.s;t7  horsepower,  or  I  j)er 
cent,  was  waterpower;  and  373,7u:J  horsepower,  or  13  per 
cent,  was  obtiunod  from  other  fomu  of  mechanical  power, 
inchuiini,' elf  i  t  i  l.  ity,  jjus  engines,  iiir  i  i iii i] i: .•ssors.  etc. 
The  use  of  stmiupower  largely  predouiinuteil  in  uiiniug 
operations,  other  forms  of  primary  power  in  com- 
parison havinj.'  only  a  limited  application.  W  hile 
inquiries  coiiocruing  power  were  included  iu  tho 
schedules  used  at  previous  censuMS,  they  do  not  appear 
t.>l!:i\r  li.  fii  :iii>wrM'ed  unifonulv,  and  the  comparisons 
<-an  not  be  accepted  a/<  an  accurate  iudicatiou  of  the 
increase  in  the  quantity  of  power  employed.  The 


following  table,  however,  prosent.s  the  total  horsepower 
reported  at  the  censu.ses  from  ls7l'  to  IWii; 

Tablb  56.— iTiMiMjMiMr.-  UnOfdtBK. 
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-  Horicr'-n-vraf  twIIWimiMMd. 

'  Kxrlosive  of  wMnniaw»r  wed  at  armMra  mllK  and  all  power  at 
and  HmatgwnatioK  innt*. 

<  Rcpnrtfd  (nr  «as>tem  nnd  i«>nthf  m  idnc  niiiu^  onlv. 
^  Itt'iHirtr'l  f'lr  niitur.  i-ji.it  i>f  \iw  4>ii)vh:ini1nr>(Uh  mvndtan. 
♦  [iii'lnil».-.i  all  *toiieoxi't'pt  niiirl.tte  i*uil  sliit*.. 
lurlutlcU  wiib  Jiiui-sioiiw  mill  0'ilutuit». 

Since  statistics  for  power  were  not  reported  in  a  utii- 
ft)rni  mannerat  tlics»» censuses,  the  totals  for  the  United 
States  are  not  shown  in  Table  ati.  The  tigurcs  can  be 
a<-ce])ted  only  as  an  indication  of  the  more  general  use 
of  povv.  ;  in  iniiiliiL;  operiUions  and  not  as  a  basis  for 
computing  the  uctuul  increase  in  the  hoi^power  em- 
ployed in  the  industry.  The  inquiry  for  1903  was  oon- 
lined  to  the  opendii>ii  <if  mines,  quarries,  or  wells  and 
buch  uiauat'aeiuriug  pro<^-A.*8<<eii  an  were  curried  on  in 
immediate  connection  therewith.   A  number  of  min- 

cniis  I'l :■]■  v\  liicli  pi  1-1  \\  :i>  iv|nii'lcd  lit  til-'  .  . 71-11-  lif 
11H>*2  wcie  not  pixKluccd  in  couuucrciiil  quantities  at  ouc 
or  more  of  the  three  preceding  eensuseB,  or  if  they  were 
s(t  pi-niiitn  ,1  yHiwi  rwas-  not  reported  as  employed  in 
ihu  uiining  oiH'ratious. 
The  detailed  statistics  for  the  different  varieties  of 
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power  reported  for  each  minemi,  each  group  of  uiiu- 
erale,  and  for  all  minemltt  in  («c1i  Htote  are  nhown  in 

Tallies  1  and  2,  pagt's  M~  to  ;iT7.  The  fullowin;,'  tabU' 
showti  the  nu?itlH'r  of  ojMMntor.s  in  iwh  cliis>  of  iiiint'nils 


andgroQpof  niiticrab  reportingtbe  nseof  tlieditierent 
T»rietie»  of  iwwer,  and  the  total  amount  of  h<»tBepower 
employed: 
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I  Iii'lIikIi-^  iipi  n>li>n<  n  pori.  -l  l>>  IS''  Muri'Iui  i  <  HI  1  "iii|mii  .  f"t  »  lileb  Hliitiii|ln>iif  |Hiw«r  wvnt  tviwcttfl  vulkvllvet}:,   A  illDIU IIUDbor  «( 0|l«Mtoti>, Uivn'. 

tot*-.  nr*i  Jlupltnu^-'l  in  !<t'-jim|M>\n*r  iiii'l  v^.  "r  irii-"liiii'  pitMt  r 

•  Iiiflil'U'^  flmutK-        lithhuu  '>ri-,  tiii.[>  I'tj-'iitiiii.  [iiul  liirk'-I  kiliI  i  .ii.ilt. 

All  tUc  nperuUirii  ix^pui  tcd  i°i>r  tivu  ul'  liie  iiiitiuraU  wbum  work  at  irregiilui- itiUM  vnU,  and  tbu  small  lestsee.r'; 

<>nnmerat«d  in  the  above  table  ti«ied  mei^lianiciil  power.  >  therefore  the  (.•ompnriMun  of  the  number  of  operators 

Tlir  miinlK'f  of  o|M  i:it  >r-  repoitid  for  the  reinuiiiiiijr  n-puiiiii^r  tlif  use  nf  power,  willi  tlie  totiil  miiiii»ei' 

luinetuls  lur  wliieh  power  wjw  u*e(i  im-liuU^".  nil  tlu-  rejKH'tod  for  each  iiiiiiei-itl.  (lot'i!i  not  convey  a  correet 

operatoca  of  small  ininc»  and  qnarric^f,  a  uimilK'r  of  hnprcflsion  of  (he  nnporhino*  of  motive  power  in  the 
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uiiBln^  iudustries  of  the  country.  The  following  Btate< 
meat  shows  the  proportioii  of  each  Tirtety  of  power 


employed  in  the  productioa  of  the  different  gruuiM  of 
miDenls: 


Per  cent  <^  «tek  kind  qf  pvavr  tmpUnyed  tn  the  d^erewt  gwmpt  of  nwMraUt  390S. 
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Of  ibe  totel  power  for  all  minerab,  inoltidini?  nntuml  | 

giXi*  lUid  p»'ti"oIeuiii,  hnr^oprnvf-r.  nr  por 

cent,  wa«  reported  by  tlie  opi.M-aloi  -5  enj^a^od  in  tlu'  piu- 
ductiOnoffuelH.  Thenniversiil  UMvuf  puwer  in  iintlirHcite 
coal  mining,  its  very  gencnil  uppli<  utinn  in  tin  jnodiu  ■ 
tion  of  bituiuiiious  coal,  aud  its  us<>  iti  the  ne<'essary  . 
pumping  macbinerv  at  petroleum  wells  account  for  the  I 
hrrrp  nmount  nf  po\v-er  reported  for  the  operators  in- 
clutied  in  tbi.s  group. 

The  metallic  group,  with  55T,983  horsepower,  or  | 
19*4  per  cent  of  the  total,  is  the  .second  in  iiitportiinw 
in  the  quantity  »)f  power  iijmd.  While  the  operutoi-s  iu 
thia  group  form,  a  a  roinparatiirely  small  proportion, 
(r).7  per  eent)  of  the  total  number  of  opemtors  re|)ortinp 
the  u.se  of  power,  they  piXMlueed  u  \  ery  large  proi>oi  - 
tion  of  t!it>  total  prodnet.  The  fact  that  a  largi-  numl>or 
of  .siiiull  opeintors  i-eiwrt^d  for  goUl  and  silver  and 
hituiiiinoas  coal  u>ied  uo  motive  power  if  the  priiiriijsil 
n  ;i><  >ii  for  the  small  pi'uportion  aaing  power. 

While  the  use  of  power  was  an  important  factor  in 
the  prodnction  of  pnuiically  all  of  the  Tninerals.  the 

horsepower  ri'|)intril  fur  .^1 1'lii  titnil  iimterinl-.  ;<lir;i-iv.' 
niatorialii,  chemical  tuuterials,  pi;{ment8,  aud  uii.scellu- 
neoiw  minerals  formed  only  11.9  per  cent  of  t^e  total. 

The  following  stiiteinent  shows  tlf  prDprniion  of 
steaiu,  guH,  water,  and  other  power  employect  in  llie 
production  of  each  group  of  minerals: 

}W  ci')i(  of  iift  ritliini  r'lKjrliiMj  /lOntr,  ninl  ]»r  ctnl  uf  llni:  ji/kd'/k;/ 
»Uam,  yai,  wulcr.  nr  ollu  y  j'>>ief ,  hy  (fmu^m  uj  iiiiiieraht:  IMii. 
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*  Lm  tbM  oM4ciilk  of  1  per  ««ni. 

There  were  35,060  operators,  ineloding  thoae  for 

niitiirni  rja.s  and  petroleum,  tlmt  rPiHiTtorl  rfii  use  of 
steiunpower.  This  cla!i.s  of  jwwer  predominated  in 
each  irf  the  geneml  groups  of  mmenib  and  formed  84.8 
per  cent  of  the  power  r'-portofl  fur  niinino'  opera- 
tions. The  use  of  ga-s  or  gas<iiine  engines  was  reiK>rted 
by  39,580  operators,  the  horsepower  amounting  to 
•_'."i!>.*i!>.T.  fir  por  rr-nt  of  the  total.  Enij-inf^j  i.f  tlu.s 
variety  pre<iominal«Hi  in  the  fuel  iniiu.stries  \\9.  a  re.sult 
of  the  free  otie  of  luitural  gas  and  petroleum  for  motive 
power  at  the  wells.  The  rf])i>rt>  -Iniwi^d  f !iiit  I'^O  water 
whccUi,  with  GOjSitT  horM>j)uwii .  wfte  used  by  471 
operators,  and  of  this  total  4:i,!»3ti  horsejjower,  or  T-J.  1 

per  cent,  was  employed  in  the  production  of  gold  and 
ailrer. 

The  91^549  hortiepower  reported  for  other  kiiida  of 
power  is  composed  very  largely  of  the  horsepower  of 

air  compres.sors. 

A  nuinl>er  of  the  mine  operators  reported  that  power 
was  •*nii]ilioil  hv  tliom  to  other  mines  or  to  operators 
en<iH<jril  in  utlu  r  imiu-strics.  there  being  2,55^  hoi>e- 
j  i<nv<  r  rented  in  this  mauiier.  A  numlier  also  reported 
that  they  ix-nted  power  from  other  operatois  or  power 
com|muies,  tlie  rented  |>ower  amounting  to  iJfl,4t!l 
horsepower^  an.fj.'ii)  of  whicli  wa.s  <>lectric.  The  elec- 
tric power  genei-ated  by  the  mine  operators  amounted 
to  i;iO,404  hor.Hepow«'r,  which,  with  the  electric  power 
rented,  makes  a  total  of  154,050  electrk  horsepower 

lummI  in  the  luiiiinj;  industry. 

Under  the  present  methods  of  operation  iniH;bauical 
pow  ■  r  for  hoisting,  ventilating,  ntt  ?  {)uinj»i  iiy^  i>  indispen* 
iMble  iiiminingoperationsof  uiaguitude.  Special  inquir" 
ICS  wore  included  in  the  schedules  for  gold.  Kilver,  and 
copper  mines,  concerning  the  character  of  i>owor  umi 
in  the  operation  of  hoisting  and  puo^ng  enginest  and 
the  following  statement  shows  the  number  of  eagtuee 
employed  for  this  porpose  and  operated  by  each  claas 
I  of  power. 
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Nmnber  t^haUlitig  and  pmtfinif  en^jM*  tmpla^td  i»  fM  and  vktr 
and  copper  mining:  1909. 


WjLIi  and  «II.VBIt.  OOPfFR. 
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III  iulditinn  tn  ill.  f< in  rr<iiiij;  |)(»vi'r  the  ^i>l(l  and  s\\ 
ver  and  copper  luiiic^t  reported  8,3di>  powor  tlrills.  ( )f 
these  902  were  driven  by  steam^  8,060  hy  conipre^iscd 
air,  4  hv  water,  aiul  '.i')  hy  «>lcctric  power.  The  jjitkl 
and  silver  oiines  used  also  82  steam  «hovei»  or  derricks, 
and  44  drBdj^s.    Forty-nine  locomolives  also  were  td- 

pord'il  Tol-  Ii  III  iisl  y\  . 

W'liilc  u  perfect  ciyhtciu  o£  veutilatiuii  i^i  of  pnnie 
importance  in  all  deep  mine^,  the  aehedule  for  coal 

mines  was  the  «nily  mir  llial  coiituiiuMl  Iiniuii  ii--  mi  lliis 
•subject.  Of  the  334  luine^  prudiuing  uiithmc  ite  cual, 
reports  for  971  showed  the  use  of  fan  ventilatora  and 
1  the  use  of  exljun^t  ^tfiiiii.  The  n'tnniiiiii;;-  (>>_'  i-rpnrt.s 
either  coutaiiied  no  luiiiwer  to  the  inipurj-  or  the  state- 
ment was  made  that  no  meohaokal  armngements  wera 
u-i  il.  Of  (he  reports  for  thf  .">,(via  1>itumin(nis  coal 
liunefi,  4,844  ooiitiiined  ajwwers  to  tliese  iiiquirieH, 
showinif.  that  at  2,215,  fan  ventilatora  were  used;  at 
fiirnaees;  at  lU.  fire  liaskets;  at  TO.  exhaust 
bteani;  wiiilo  for  1,112  it  was  report^Jtl  timt  veutilation 
vaa  aeoompliabed  withont  tho  use  of  meebanical 

»rTaii>j:einents. 

Mechanical  systont.-,  oi  hauhigc  weiv  reported  in 
use  in  2ol  anthnieite  niioes.  In  52  the  tail  ro\Ht  was 
used;  ill  t",  t!ie  endless  i-ope:  in  27,  electrie  ioeonio- 
tivi's;  in  liS.  conipros!ied  air;  while  for  SI  iniseella- 
neons  systems  were  reported.  In  the  liitnniinous  coal 
inilustry  h(M  mines  used  tho  tail  rope;  lUo,  the  endleiMi 
rope;  H40.  eleetrie  looomotires;  19,  compressed  air;  and 
65,  otiier  systems.  In  addition  to  other  maflblnery, 
antoinatie  ttlate  pickers  and  eoal  cleaners  were  reported 
88  in  use  at  258  anthracite  coal  mines. 

A  brief  description  in  given  in  the  foUowing^  lint  of 
the  meet  important  mining'  machinery  operated  by 
motive  power: 

pcnraa  ihuvb:*  vixikg  Am  mat  nmRHixa  HAcrnvm. 

.  Air  eomprmor:  A  roarhine  for  oniupreMingair  for  il-i-  m-  a  motive 
power  in  minca  and  qnanrio!  and  for  ventilatiioo  in  shafts  or  mlnea 
It  Biay  tw  diioet  sleam  driven,  or  driven  from  line  ibtA,  deetile 
motor,  water  wbeel,  or  gn  eo^e^  by  belt,  rofie,  seaiiog,  or  dleut 
cbain. 
AirdriS;  See  DriU. 

Anuilffam'ithiff  i>m:  A  mitrliiiHi  ii  r  ^-ni.'lini;  and  amalffamatiti^; 
ore.  It  roiiiiists  of  a  flnt-l)ottome<l  irrni  j>an,  adont  f>'<'t  in  diam- 
eu-r  «ii<l  frtjiii  L'4  to  3J  feet  deep,  with  itit  imn  cone  iu  the  center, 
aixl  ifidt'K  Di-sirly  or  <|uitH  v«>rti<«l.  In  it  a  boHiantal,  annular 
disk,  called  a  mailer,  is  revolved. 


Amatn  «r  drag-^bmt  mUk  A  fonn  of  apparatoe  lor  coroniinirtin^ 
gold  and  dlxtr  orea.  The  name  la  derivfil  fmni  tlic  .<:|iani!<li  witnl 
niMinini;  "f'l  itniff,"  and  li  indieatiTe  of  the  i>rineii>lL'  of  iln^'  ii|ii>«- 
ratiiH.  It  ■  i  ii-i--- .  f  a  riniilar  imvement  from  t!  to  20  iwi  in  iJijim- 
t'tcr,  wiiii  a  1 1  uiiiiiii}:  viall  fixim  2  ti>  I  iwt  liitrli  iinjiiiiil  it,  iimiU'  as 
nearly  us  ]Kis-'il»li'  ini|)trvi<iiis  to  water  or  quickrilvcr.  In  the 
•T>nti'r  is  11  wrtii'jil  nitittitiij  yM,  to  whose  radial  anus  are  attacbed 
l>l<H'k.s  oi  siiirif  or  iiiiiller;<,  which  ajro  drafsged  over  the  on  in  ttie 
iiiclumtre,  thus  cnuhiu;;  it. 

Ball  grindert  A  pnlverizer  (or  mineiale.  It  depends  vpoo  the 
attrition  irf  apboeB  nJllog  inaide  a  rotating  cyliuder,  the  fieriplieiy 
of  which  in  provided  with  a  rjwt  ateel  rinir,  perfonited  with  nnatl 
hoUn.  Thf  heads!  of  the  cyhnilcr  nre  of  htiivy  nist  iron.  hnV<l 
with  .ateel.  It  contains  scvfral  sl.'el  l>nll»  from  2  to  T\  indu'i"  iti 
■  I  .iinetcr.  The  stw!  t  i  u  i~  the  era^hiiiif  plnte  upon  whii  li  the 
'\   iKiii>i  hreak  up  the  niHtcnui  to  a  size  varying  froui  a  |n>n'>ler  lo  the 

j  .-i/e  of  tile  holes  in  the  rin^.   in  rame  eesea  a  singlie  large  ball  is 
I  need,  moving  in  a  grooved  path. 

AwinjF  mncfaW  See  Drills  Hydraulic  tmring  niicfaine,  etc; 
Bnaker:  A  machine  for  ledocingore  ae  it  cornea  from  tho  mine 
to  an  apprnxlmatidy  anifonn  mie  conveaient  tor  farther  working. 
In  jaw  cm  lu  r-  tin  tc  w  broken  between  a  Btationar.v  and  a 
movahle  j.r.\  i:iii.>y  eruHherti,  often  called  "pfiflee  mill" 
rrnsihers,  are  in  |iart  an  applit-ation  on  a  larjre  Heale  of  the  principle 
of  the  onlinary  (lonwhohl  eoffee  mill,  fnt'  iilfoC'oul  breaker;  Roll 
rniHlier;  Hall  (.'ritnUr:  Stamp  mill,  etc. 

lindilli:  One  of  that  i'l:L>i.s  of  concentrating  niachioee  depeodiii|; 
upon  the  principle  of  the  ivltlini;  of  niiiienil.s  ijl  tbO  Oldai'  Of  their 

apecitic  gravitiee.  In  roond  bnddlee  the  tables  m  oonvex-oonical 
or  oonnive^onical.  In  the  atatkmary'  huddle  the  pulp  is  fed  from 
akiwiy  revolving  feed  pipes  irunning  ftnm  analn  pipe  In  th«  eenlM', 
dnd  dtachaiging  at  the  drcamferenoo  of  the  tabW,  If  an  inwaid- 

fl'nv  builiile;  or  ln>in  a  slowly  revolving  eentnil  feed,  if  an  ontwanl- 
llow  hn<hlle.    In  the  revol  villi;  liudillu  the  table  rt'volvtjs,  wliilu  tlie 

I  fetKl  i^ftationary,    I'isiribniing  bruahanpitcsd  tho dopoAa evenly 

over  the  mrface  of  the  table. 

Iiiiiiii>iii'iliil}}, :  A  Hii.'iyx'nded  tjihh',  r:ijHib)e  of  liaiiUil  iiio\  emciii, 
I  which  is  objected  to  a  fieiiex  of  blows  or  shocks  in  the  piauc  of  its 
I  motion. 

Omin  culler  m-ekintf  Machine  n««»l  bi  i,h«iir  »r  (wdercut  coal. 
It  oooeiBts  of  a  low  metal  bed  fnune,  upon  which  i«  mounted  a 
i  unlor  that  lotatjH  a  chain,  to  which  witable  catling  teelk  an 
I  attached.  It  can  be  uied  only '  under  certain  oonditlona,  via: 

When  the  cinil  ir=  cornimratively  fri'e  from  Imlls  iif  iron  pyrites,  or 
svheii  the  p>of  is  u'o'hI  and  pn.i|ic  are  not  iisdl  <'lo»«'  to  the  fail'  of 
the  iiial.  It  ciiii  :i  t  I  I  ii-i  ii  to  nnden-nt  cixil  hawi  /  .i  -  |iiee/.e 
upon  it.  Mill  biiHi.s  <ii  liie  onlinary  ty|H'  perform  their  work  by 
making' a  forvtanl  citt  under  the  eofll,  then  bein«  withdraw n  and 
moved  over  to  rt>:ieb  fret.!)  ctwl.  'Shie  prcK-em  \»  repeated  acroea 
the  (ace  of  the  mihh.  The  Sullivan  machine  la  fed  under  the  coal 
bat  onoe,  and  then  makes  a  oontinuous  cut  aoroas  the  fuie,  being 
withdrawn  only  at  the  farther  aide  of  the  raom. 

Chtrnnrfuijr  nmckine:  A  machine  for  making  channels  in  i>tone; 
that  5*,  cutting  the  stone  into  bloekfi  without  the  i»w  of  eT|iI<i«ivei*. 
lt«  several  forniH  nre  the  Inx-k  channeler,  ln-iinja  niadiine  iiioniile<l 
on  a  truck  nniniiiK  on  a  Iniek,  earryinu  a  iMiiler  furni.shin^  Nieam 
to  the  machine;  or  the  Ijoiler  may  In-  oiiiitltsl,  the  inaeliine  InMuif 
driven  b.v  roinpres.'^'<l  air  from  maini^:  <ir  the  truck  may  i-arry  a 
reheater  for  reheating  the  e<impri~>ed  air  iH-tore  it  reaches  the 
machine;  the  undercutting  track  channeler,  nmiUr  to  the  above, 
but  wlthoot  boiler  and  cutting  horiaontally ;  the  bar  channeler,  in 
whldt  the  cutting  machine  travels  on  a  stationary  bar.  Any  of  - 
these  machines  may  he  driven  by  either  steam  or  compressed  air. 

rhiliiin  mill:  An  aiiparatie^  in  which  the  ore  is  crashed  under 
vertical  rollvn-  running'  in  a  circular  iuclosore  with  a  stone  or  iron 
\vi.-K-  <  ir  die.  The  roller«>  rotate  OH  a  horizontal  axiasnd  also  around 
II  iHiinnion  vertical  center. 

I'ottI  hrt'iki  r:  A  machine  lor  iTiuiliin),'  lump  cosil  an  taken  ItOtn 
!  the  mine.    It  is  also  adapted  for  cleansiqg  and  aorting. 
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' '^//  rtttif't't/rt':  St'i*  (.'i  iiivryci". 
0"il  fiiUrr;  S^-^-  Pirk  niai'hini-. 

'  ,1'iflii-i  :  A  iiiai  hiiK-  in  w  liii  li  oiul  tliiit  lian  lut-ii  l>ri>k>>n  ariii 
a^i'ortt-il  i>-  liniilly  wiLtlieii  to  deprive  it  of  the  dmt  aud  dirt 
aiilit-riiiir. 

t'omjirettor;  See  Air  oompreanr. 

Cbnaentnifor.-  General  name  applied  to  all  luarhinca  for  cwnoen- 
tntiag  the  mineral  valnea  of  an  am  toaamaller  bulk  in  onier  to 
get  rid  of  aa  mnch  anperfluoua  malerinl  aa  pmeticablei. 

OmvoftK  An  enilWn  belt  or  chain  device  for  tmnaporting  on  or 

coal. 

<'ro!u^f,r  •htmji:  A  iDiitrivimi-i'  !i>r  iiiit(>|»in;;  car:^  mi  tin-  mine 
tip|i)i>,  u'liicli  iiiita'iiiiiitia'ally  <Iniu|w  iXvs  car,  KtHonm  it  tu  ib<  urigimtl 
|KK<itioii,  nixl  rptiiriiH  it  to  the  mine. 

Vrmktr:  St-c  Ilr«tk«-r. 

Diamonrl  drill:  See  I>riU. 

Onggc  A  imicfaine  tawd  in  placer  mining  wiiere  elrdima  can  tux 
bedii'erted  from  their  oooiee  00  aa  to  expoae  the  bed,  or  where 

bencli  ]>l!U'('rH  <i.>  not  hure  cniilirli'iit  vrater  forbydnmlicklng.  A. 
Ilnatiup  (lr»  <lpi'  i.«  xtufA  lor  miluiiv'  nr-.ivp!  nmfer  water;  a  traction 
<ir('d)f<>  for  "<lry"  or  hin'i  iiiiniii>;.  l)r«  -  ww-.y  1»>  iliviil<>il  iti(i> 
t\vi>  i'liu«j<c» — lluipf  u*>iiK«  liiidif  iHuUi-t!'  on  «n  eiiilk-*»  clmiu,  ittid 
tli>»>-  of  liie  dipper  type,  vhidi  use  a  tingle  bucfeet  like  a  ateam 
shovfl. 

Iiriii:  A  niiU'hiiK-  i>|>i-nited  by  steatn,  electricity ,  or  i  i>iiii«ri-M-cil 
air,  for  boring.  Tbey  an  of  two  cbiieeB,  pereiurivti  and  rotary. 
A  peretunlon  drtll  comieta  of  a  cylinder  in  which  worin  a  picton 
carrying  a  long  jdston  rod,  and  which  te  sapported  iu  such  a  man- 
ner that  tba  drill,  clamped  to  the  mi  of  the  piston  rod,  altemateir 
litriki!'  ami  in  williilniwii  from  tlm  nn-V.  i\*  the  piston  nt  iproi-iites 
)»ai  k  iiml  forth  in  tli(>  cvlinilcv.  Mciins  arc  pr<ivi<li»il  l>y  wliieti 
the  [jiKtou  ro.;l  iinii  drill  t  11  1  -lightly  on  tlicir  uxi-  aftt:r  I'aili 
Htrokc.  kolary  ilrills  iliti«  i  inmi  fM'rciiH^ivi' drilir  in  llu'  fact  tlial 
tilt'  drill  iiiiikcrt  it»  way  into  tlii>  rock  by  a  Iwirinj;  action  j<ro<liii  cil 
liy  tln>  axial  rotation  of  the  drill  n«il.  I)iuuii>nd  drilln  arc  of  the 
latter  chi>o<,  t lie  )lnllitiL'  ti*il  liciiii;  a  doll. ■«  cylinder  ariutMl  with 

diamond*  on  it«i  cuiting  end.  tiea  alao  Hydraulic  Iwriug  machine; 
Oadder,  etc 

ItriU  fini  nh-'i-iiaiii-r  \  <h'\ici'  driven  by  oompieased  air  for 

shariioiiinii  i-li.fU  for  drilU,  eliBiiiK'lcr-',  etc. 

Kl.'irir  drill:  See  Drill. 

r.lftri'-  UtfinifttiK :  See  Mine  locotimtive. 

iyi'-tri(  fiiinip:  \  mine  jiiinip  o|ienitc.l  l>y  electrii  ily. 

JHertitur;  A  nmcliiiu),  coti«i)!tiitg  o[  iwriee  o(  buckvUi  atlavbvd  (u 
an  endlee»  chain  or  belt,  for  lifting  raatenala  from  one  height  to 
another. 

Aeder.*  A  machine  far  antqmatScaily  delivering  ore  in  proper 
q«mtttiei«n(lat»deAaite«te  to  atamp  batterfei^  roll  grindien,  etc. 
(SttAdet:  A  machine  by  which  holes  are  inserted  Into  the  ride  of 

the  licm  li.  I"r  the  inseMi<ui  of  ]i|ii^'<  iind  feallier-^.  I>y  meanv  of 
■ttliich  the  liloi'k."  are  H>]>arale<i  in  liw  ijuarry.    U  may  lie  driven 
(ly  steam  i  r  roni|>res^iefl  air. 
fintfiiu  i^hthif':  S*i'  Stiimj>  tiiill. 

firii.iltr:  Sec  Un  aUi-r;  Hall  grinder;  Stntn|>  mill.  ctC 

Jlmilii/ji'  mtjine:  X  stationary  «>ngine  for  tiauling  mine  caraby 
meaiii«  of  (ail  rope  or  endless  ro|ii<  ayatema. 

Jftader:  A  maddnensBd  principally  for  entry  iUviding,eBpeciaUy 
where  it  ia  not  deaired  to  make  lump  coal,  and  where  the  work 
muat  he  pualied  npidly.  Tim  mairfiiwe  eota  a  cylinder  of  ooal 
about  4  feet  in  diameler  and  afadiit  S  ib«t  in  length. 

llfKiing  MMjnwf  An  engine  for  hoialing  men  or  materials  from  a 
mine. 

Ifii'lcKilic  I  .  ?o,i..-  A  mm  hiiie  in  ^Oiieh  the  pick  drillili): 
mueliine  is  iu  tiii»l<'>l  oy  the  force  of  w  ater  nuder  pr^-^^nre,  eomlm  tt'.l 
by  t'  1-  -  I  '  'he  lireaM  of  the  tunnel, 

JJjfdrmdii-  iwtl  miut  r:  Au  apparatus  lor  breakinif  down  coal  by 
01  cans  of  an  expanding  plug  worked  by  hydraulic  pretMim 

Jawem^ier:  See  Breaker. 


I  -V  machini'  in  which  conoenlratioii  i^  ellecled  iiy  t:i\int;  u 

I  cidninii  oi  water  a  pnlsatini;  nwition,  or  by  vivinK  the  ;;r.itin)»  and 
?^cre<  ii,  upon  w  hich  a  bi'd  of  on-  lief^,  UMhorl  ni-ipMM  alinf;  motion, 
the  rt^islancir  of  the  wuter  liititi};  Up  tJie  bed  on  the  ilowii  f^troki' 
of  till'  piston  or  ^-rating  and  the  particles  aHsortin-.;  tbeni.'^'U'es  a.i 
the}'  aettle  back.  The  piinciple  of  the  jig  ih  the  teadenry  nf  Iho 
particlea  of  a  bed  of  ore  in  water,  when  approximately  of  the  same 
elie^  to  ■mqge  themselvea  in  layem  accordiqg  to  their  speinllc 
gimrlty  when  the  bod  is  kept  anfBciently  open  to  allow  the  parti- 
cles to  move  frwly  amoiij;  thprnnelvcs. 

Ktm :  A  round  tub  in  »  liieli  the  jieparatioii  i» effected  by  means 
of  jilirriin;  luiddle?',  uttachiil  to  an<l  o|M  rateil  liy  a  vertii  al  i^liaft 
paK'^iiijt  np  tlirontfli  the  center  of  the  tub,  and  by  hammers  aiito- 
inatieally  strikint;  the  out.'<idi-  of  the  tidi. 

Luufj-iiiill  iniiiiiiij  iii'irhi),!':  .\  inaobini-  e^|<eeially  desiiriied  lor 
nndcreiittinK' a  loni;-wall  face.  It  eon.HiHt.i  of  an  enitine  or  niotOr 
mounted  on  a  bed  tnune  and  a  large  cutter  wheel  in  the  periphery 
of  which  are  placed  the  cntten  or  bits  in  a  manner  aimiiar  to  that 
employed  in  astting  tbocntteFa  in  »  chain  ci)tt«'r  machine.  The 
bed  frame  in  mounted  on  wheels  which  mn  either  nn  a  !iini;)«<> 
rait  or  an  ordinary  tr.ick  laid  {i^irallel  to  the  fa(-t>  of  the  cral.  In 
iiiacliim**  of  tho  Snilivftn  type  the  cutter  i  oiii.ii.t.i  of  a  bar  of  obloni,' 
shi<|«',  on  which  rim>^  a  elniiii  csirryin;;  eiitlersor  bit»>.  This  bar  i< 
niniiiar  to  that  <iHi>d  in  the  eliaiii  cutter  madiine.  The  niaehiiie 
travelsaloRjc  the  bottom  of  the  mine  on  n  Miil  >^teel  xboe,  mils  beiliir 

unDeoewary  lor  ita  operation.  The  luachitMi  takce  its  motion  aiot^ 
the  face  from  « feed  ehaln. 

JUieAcmieal  (tomq^  Bet  Obnveyer. 

KUh  See  Stamp  mill. 

.Vol.'  Ifitiimttiri-:  Suiali,  compactly  built  locomotive  f^r  ii-e  in 
mini"*.  In  llie  .'iti'sitn  mine  locomotive  the  wat<-r  tank  i»  ■•el  over 
the  Imiler,  and  the  Hmoke.'^tHck  and  t'lp  of  the  cub  are  ou  a  level 
low  enough  to  |»'rmit  etitran<-e  into  the  mine  jKi-^isiife''.  The  coui- 
pn^«'>l  air  loconii<(ive  reiinires  a  stationary  air  compn-^s^inj'  plant 
and  n.-'iially  pipe  lines  to  convey  ttie  cuuiproMcd  air  tu  conveaioDt 
p.  'i  n  ts  i  n  I  he  mine  for  dwrgiug  purposM.  The  electric  locnmotive 
ttlao  Inquires  a  power  generating  irtation  and  is  operated  in  a  manner 
nmilar  to  an  electric  trolley  car,  aatng  a  oondueUng  wire  along  the 
haulage  road,  A  variation  of  (he  electric  mine  locomotiv<^  is  the 
rack  rail  loi'omotive.  This  loeomotive  is  pro|ielleii  hy  .-pivicket 
wheels  tliat  mcKh  with  the  Ktationaty  rack  laid  parallel  wilh  the 
rail,  tlieobjn  t  hein^r  to  obtain  a  ;;reat  dniw  luir  juill  from  a  liulil 
l.'comoiive  of  t^uiall  outline  liimensions.  It  is  also  able  lo  climli 
^let'p  irra.les.  The  elect rie  corrent  i*  carried  tu  the  locumokiva  in 
the  mck  ami  ri-turm-ii  in  thc  tvack  ndl. 

Ort  bftatfr:  fjee  Breaker. 

Orr  conveyer.-  See  Conveyer. 

Onmukerf  See  Breaker. 

Pki  nuuiMnf:  A  iwiprfN«tiiij»  pemissive  nutciiine  ikwhI  to  shear 
or  undercut  ec<il.  .  t.  In  undercnltirij;  tin-  machine  i.s  mounted  on 
small  uheels:  in  siieariiii!,  thcsH)  arc  ntiuuvtii  and  large  wlieel* 
sllbstitlltis  I, 

Pm  nmuiie  drilh  Si'i-  llrill. 

I*neumnHepai>ii>:  \  jiump  otH'raieJ  liy  comproned  air. 
PtifunMlie  iiUimp:  See  Stamp  uiill. 

Ptd»<mtter:  A  water  raising  device  on  the  principle  of  th«  Snvary 
engine   It  will  nuse  water  by  suction  to  «  hoigbc  of  ahout  S(t  feet 
and,  if  necessarj-,  force  it  to  »  height  of  about  100  feet.  Ita  utility 
in  mining  openUoos  lies  !n  the  ^i  t  ihat  it  will  ptnnp  anything 
that  can  get  past  the  vahts,  including  mud,  un\ el,  etc. 
f'lhvrizir:  See  |{oll  crusher;  IliiU  irriiider;  Stamp  m!!'.  •  1 
f'lii/ijf:  See  St«im  pump;  Sinkinv;  puni|>;  I'ul»>mcter,  ct, . 
ftidtlli.  \  !<Iiakin);  wreen  with  i>laiie  HirlaiH'.     They  may  Im 
divided  into  four  f;roup» — eltakiug  streeua  having  an  cndwiwe  or 
(^i'leu  im'  motion  in  the  plane  of  the  screen,  or  nearly  SO,  «ithor 
I  without  a  bump;  pukuting  acreene  having  an  a|Muid'4own  motion 
j  perpendhmlar,  or  neariy  ao^  to  the  plane  nt  the  acfaco;  gyiating 
■  screena  with  a  drcniar  or  elliptical  motion  in  the  plane  of  the 
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ticrwn;  cvratiiit.'  ^  reeiw  with  motion  in  a  vertical  i>li»ni-  pamllet 
t'l  Ilifir  It'iitrthf, 

/,V,.  i-  ',n'd;T-  Sti-  Itri'iikiT.  I 
A'l  '      A  iiiiicjiiiu'  fur  <  rns(iin>;  iiri'  |i>  ilctiiiiti' .-iz4'*i.  In 

ml!  iTiij-lu  1-^  th>>  i)T'-  i^  l(ri>k('n  hftwcHii  tn<i  cyliiiiicrj  n-volvin;;  in 
oppii-it*- 'liii-rjii Ills  Mil  immllfl  lii>ri/.r>rili«l 

UuUermM:  A  fonit  o(  cnii'liiiifj:  iiiui  liirii-  in  whicbthe  cniahiuK 
to  dCM  by  rolleiQ  moving  around  in  a  horixoutal  psn.   Th«y  Kre 
fif  two  genoml  typea,  ndial  and  oentritmpiL   In  th«  ladkl  ralkr  1 
mill  the  azJt  of  th«  roller  is  a  eonlintulian  of  the  nultal  arm.  | 
Tbe  mitta  <A  the  oaittrlfUfpil  idIH  revolve  on  ladepeticlent  uxi  i^ 
and  an»  free  tn  «winB  outward  In  a  radial  direction,  the  mpiil 

rcviiliition  of  the  i-i'ntrnl  spindlf-  <-.ni.-iu>!  tln>  rolliT?*  tn  )>ivfi* 
iitr.iin^l  li  li«r<l>  rn-il  lini;  <li«-  in  tin-  "ido  of  tlic  [mil.  S("c.  alsi>. 
Chilimi  tiiiil. 

^■rifii.  r'i'iffiiii/:  A  <-ylin<lriciil  rotating  devii--e  iioDsbting  of  | 
ptTf.-rah'il  pUii  or  wowii  >v ire  for  aiBorting  material  into  diUemt  | 
•kcM.   Sw,  aim,  TrouimeL 

Sbrem,  ikaleri  A  devkw  nwde  of  pertoiated  plate,  ban,  or  woven 
wire,  to  which  is  imputed  a  redpnKatiii)^  moUon  for  the  parpoee  | 
of  Beparattntr  matertat  into  diftereat  aiieer  See^  alaoy  Riddle.  .i 

s/xip  .  jvtttaton  A  qntem  of  attpaiataa  for  atnkiuji  ahaltB  in  ooal  i 

siunr.r.-  \  iiiiu  iiirti'  fur  making  Vertical  call  in  a  Btimtumofcoal. 

S«t\  id-"),  Pick  tiun  liiiK'. 

Siid-iini  ji'iiiiji:  I'urtiiMc  ininiji  usiil  to  ilrain  wiitiT  from  llic  -Imft  i 
bottom.    Iti«  e»pef!ally  :iil;i|it<-il  t.->  tin-  r«sf>v.-ry  nf  (looilod  minva. 
Theaepumpa are nLs<iK'nil(il  in    i  huin  aitix  iifil  t<<  «-yt'iK>lts  in  th« 
pump,  and  are  provided  with  dampe  for  attadiing  tbem  to  the  j 
ttmbera  in  the  ahaft  when  It  ia  dedied  to  fix  tbem  inpoNtion  tem-  | 
ponuily.  Aa  the  abaft  geti  dewier,  the  chain  may  be  lciiu't)it  i»-l 
and  an  extm  Jnint  pl«f*d[  on  the  upper  end  of  the  delivery  pipe. 
A  Hnjrif  -I-  iiii  I'll-    1  wn  tlii'  riiiilt  Hiijiiilitw  Ihith  thi-  fiukinj; 
pump  an<)  .lu  iii.iiu  i.uiii[i.    Kl<>i  tric  sinkiii'^  |)nnipH  ari'  oix-ratc*! 
by  elLi-lrii  ity  j^-riLTiiti^l  in  a  ^'^ll■^iU■f  powi-r  jilant. 

t^amp  m'lL'  A  mill  for  n'«l<icintr  "rif  In  a  (••miininult'"!  ctatc  pn--  i 
paialory  to  extnklini;  tin-  iini-lon"  iiii'tul-'  )>y  aiiiHl^'Anialiot). 
Stampa  may  be  divided  into  (linw  dasMw:  St«aiu  titauipe,  pueumatlc 
and  epring  stamps,  and  gravity  alampt.  In  the  firc<^uauied  claw  the 
peatlea  at«  raiflnl  and  forced  down  by  a  eteam  pialon.  In  poen- 
matieand  i>pringf>tanipf)4he  powerforllftiDitand  fomng  down  the 
stamp  iea|>plit-<l  liy  a  I'mnk,  wlii1«>  tti«>  .«1irH-k  tn  thp  machine  and 
the  \Tiriatiim  of  Icii^rtli  of  slrok<-  arc  taken  up  by  an  air  cushion 
or  l)y  a  nprin^',  Tin-  pi-»tlr»  of  a  ^riuvity  Itaa^  KTO  fataed  by  \ 
jmw  iT  and  iali  liy  Iht-ir  own  wciufil.  I 

Sifdiii  ilritl:  SiH-  hrill. 

muam  j»ui>i>:  Korct>  pun)|>  <i|M>rat«(l  by  iiiteani  uctiug  upon  tlie 
piaton  of  a  xtcam  (>ni;>>><^  itin-i  tly  coinneeted  to  the  pomp.  I 
guam  tUiMp:  See  Stamp  mill. 

TnmmAf  A  tewolvlng  aciven,  ORially  (qrlindrieal  in  ahape,  in 
wbidi  ore  ie  ecveened  by  caoidng  it  to  alide  by  th^ravoiutiora  ol  the  i 
wTMo  instead  of  a  shaking  movement.  Handem  trommeie  have  I 

scn'enr^  <if  two  or  more  <nA-T  on  tli<'  Niiiie  abaft,  forming  one  cwi- 
tiniKiiis  <  yluuiriial  or  niDKUil  furfsu-t-.  Concentric  trommels  have 
two  or  nioraacreeoa  placed  one  oatside  of  the  other  on  the  aame 

iliait-.  ' 

i',.'l<  r,'iilliii;/  miii'liiiif :  Macliiiio  !•  ^r  iiliilrrcUttinL'  <  ■  al  in  the  mine. 
S<><-.  al-o.  I'irk  niai  hinc;  Cliaiu  <-iitter  nia<-liiiu-,  i  ti'. 

I  ioi/K/-.-  \  niafliinc  for  t^-paratinn  liinvy  niincniU  from  lighter 
by  gently  sliaking  or  vanning,  the  mild  Italian  kee{Mng  the  par- 
lidea  of  tlie  lighter  uiiDoral  in  aoBpenaion  while  the  partirlee  of 
the  heavier  mineral  aink  to  the  bottom. 

FotKlatm^/tin.'  A  Moweroir ventilator  foraupplyiuguir to  ndnet*  . 


XVU. 

QrANTITV  AM>  \  AI.I  K  OF  PRODI  CTS. 

Srfijif  i/J'l/m  n/^iint )'/:•<. — i'or  ccusihs  |iur[XMti:i  tile  pro- 
<1uctive  inditstriM  of  the  (MHintryare  divided  into  foar 
hrtnid  irronjis  ii<,'fii-ultiii('.  tiiitniifjicturos,  iiiininfr,  and 
tiiibi'i-ios.  It  bus  l»oi<ii  the  <'iu'l<-in<tr  isiuce  187o  Id 
serve  tb**  <listintti<>ti  I^L'twouti  ilu'sa  groups,  but  tho 
trend  of  iiKhiNtriiil  dovolopinoiit  has  Ix-cti  tnwufd  tin- 
<'Oiis(di(l:iti(>ii  of  interests  so  as  to  bring  uiidor  one 
inaiia>i;on)eiit  tlie  prodiu  tion  of  lM)tli  the  ntw  Diiiterial 
and  tlie  tiiiished  product.  This  tendeney  is  espe4'iully 
iiotieeuble  iu  iuiiiin<ran<l  iiiamifaetiirinjr- and  haseaiised 
these  induetries  to  ovorla{<  ;ii  mtiny  poiui-.  luakiiiv  a 
statistical  separatiuii  iiiipossihle.  The  relationship 
hetween  tlic  two  imliistries  is  distus.sed  on  jMige  H.  It 
U  evident  that  the  difiiciiltios  atti'iidinf^  a  mparatioii 
are  increasing  with  the  development  of  the  resouices  of 
the  country.  If  both  industries  wore  oiiuiiiorutod  at 
tlie  same  time,  it  irould  Ik'  possihle  to  .s<^i  word  the 
sch(>dulo  ui<  U)  obtain  a  consistent  report  covering  tbe 
entire  operational  and  at  the  same  tinif  make  a  practi' 
(•aide  separation  of  the  Htatistic  -  ( )n  thi*  other  haad^ 
Diines  and  quarries)  are  a  branch  u£  the  extntctire 
indnstrles.  which  include  all  those  induMtries  dealing^  in 
the  natural  pro<luets  of  the  earth  and  are,  in  theory  at 
least,  allied  to  agriculture,  but  tbe  titatigtic^  of  agri- 
euHure  for  the  Twelfth  Cenana  do  not  include  any  data 
rehitinjc  to  iniiu-s  or  ipianies.' 

The  limitatioDO  of  tbe  iitatii»tio«  for  manafaotures  are 
not  BO  eaailj'  defined.  Section  7  of  tbe  act  of  Congfrees 
of  Mai«h  iiiovidiiin  for  the  Twelfth  and  sub- 

sequent i^eiwuset!,  I'oiilined  the  ini^uiry  to  uiauufac- 
tttrinffand  Tne<>lianieal  establi^ihnients.'*  If  the  law  had 
not  roiilaim  il  ^pncial  piDvision  for  a  niiniiit;'  eensus, 
tbib  section  would  in  all  probability  haivu  becu  con- 
strued to  cover  mines  and  quarries,  as  was  done  in  early 
f('ii-ii>i  s  Tfi  (111-  :i1i-rn.'^'  lit"  It  dii"eet  pro\  ision  of  law, 
the  limitation  of  the  eensus  of  iuaiiufafture»  wau  not 
fixed  arbitrarily,  but  was  determined  hj  the  conditiona 
and  feciulreiiients  of  tli<i-i'  irnlii-^tvies  which  are  on  the 
border  line  lM>tween  mining'  and  inanufacturiiig.  This 
has  resulted  in  suine  dnpUcatioii  in  the  Statistics  of 
])roduetioii.  V'-r  :iHt.-uu'<\  ;iti  i  -lulili-lnncnt  OTi'_''.'ii|ril  in 
tlie  uittuufiu'tiire  of  <  «'tii('iil  ilial  opemteii  n  ijuai  ly  l  i'oin 
which  it  obtaiiie<l  the  raw  material  was  rejx)rto<!  a-s  a 
iiiaiiiifactorv.  hut  it  wa«  alao  reported  in  tbe  mining 
eeiisiis  as  :i  .,uiu  l  y. 

The  t  AM  industries  U-iiijr  thns  interdependent,  the 
duplication  incident  to  the  eomldiiatioii  of  their  prml- 
ucth  CUM  l»e  eliminated  only  by  tiseertjuiiiiiy  tin;  ijuaii- 

'  Twelfth  Oenaua,  Buport  on  Agriculture  Parti,  pagea  aill  and  xlv. 
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♦  i(y  ;itkI  valuo  (if  the  mining  products  consumed  in 
nmmitjtcl  'I'his  was  attempted  at  theTwelftli  Coubus 
by  ol)t!iiniii^  from  maqafactnrera  the  cost  of  matemb 
purcluiHt'd  in  ii  mw  stale. 

StfiiHlard  ijf  iiua^uycmcnt. — In  statistics  of  muuuftic- 
tuif  *  the  standard  of  Du-a.sviromont  liniitrd  to  the 
dollar  Ix'ciiuHo  of  the  jfieat  divoi-sity  of  pi-oducts  Hiid 
iht!  impossibility  of  obtaiiniujr  a  unit'orni  luiit  of  (puiii 
tit;.  For  aimilar  reMons  the  .samo  unit  of  meti^sun-- 
iront  IK  ni>ed  in  presenting  tiic  tohd  for  nil  niiiiinj; 
product!*.  'I'iio  quantitv  is  n  more  exact  indication  of 
the  rehilivc  iuiportanct- 4)f  a  given  pntduct  than  is  its 
value,  and  the  quantity  is  sbonrn  for  the  majority  of 
the  minerals;  hut  the  iropcxasihiltty  of  apply injr  this 
standard  is  found  when  an  attempt  Ih  made  to  reduce 
the  different  unit«  to  a  .uniform  buaiB  and  giro  to  each 
its  true  wei|^ht.  For  infttftnoe,  there  were  35.567,410 
long  tout*  of  iron  ore,  lW.l>4<i.71(>  long  ton;*  of  anthin- 
c-ito  cotU,  200,216,844  short  tons  of  bitumiuoiu  coal, 
59,557,715  ounces  of  goW  and  <rilver.  34,af»l  flasks  of 
(piicksiU'ei'.  and  sn.'JTrt.HiVi  barnds  of  peti"oIeuni  re- 
ported as  produced  in  the  United  States  during  the  jear  i 
1902.  These  variotu  anit«  can  not  be  reduced  to  a  ttni-  | 
form  basis,  and  the  aggrf  L-i"  <'  ■  :due  is  ne<  i'->;i;  il  \  ii-i-d 
la  prefHHiting  tiie  total.  The  value  of  the  animul  pro-  , 
dontion  of  gold  and  silver  wan  almoat  half  as  great  as  I 

that  of  until iiiciic  uinl  liituiiiini rivs  coal,  Itut  there  were 
nearly  ten  tiiues  as  mauy  wa^e-earuer8  employed  in  the  . 
production  of  coal  at)  in  the  production  of  the  precious  I 
metals. 

The  changes  in  value  per  unit  liare  I'esulted  in  a 
decreaee  in  the  total  value  of  certain  products,  althou|rh 

tlic  r|iKiii1i1\    liii--   iriiTi'.'i-i^d.  w'\\\\v  fnr  r.thi'rs  till'  ]>•■<- 

ceutiigc  of  increase  iu  the  total  value  has  exceeded  that 
of  the  total  quantity.   By  the  vm  of  the  quantity  the  | 

uncertainties  due  to  tlm  Itiation  in  prirc^  are  rlinii-  | 
nated.  Table  .jS,  whicli  sliows  the  ptuduutiwn  and 
eouiMU'i-eial  value  of  nilver  for  selected  ywu's.  as  com- 
puted In-  the  Director  of  the  Mint,  illustrates,  for  two 
periods,  the  increa.>o  in  <juantity  acconj|)anied  by  a  de- 
crease iUTalue,  and  for  three  pfrio<ls.  the  increase  in 
quantitj  aooompanied  liv  a  smaller  increase  in  value. 


Tabu  58.— /Vodiwlton  and  tommertwl  valm  miver. 


Tum. 

Nnralwr. 

r«r«Ciit«if 
tnereue. 

JimcmiL 

Fettmtct 

Inffi'D-iuNi  , 


im.. 


IMC. 


311.  aifi.  fiiM> 

tilii.  IKK) 
M.^llKUOO 


4», 600,000 
E6,B0O,0aO 


DUfcicncci  . 


7.0 


U.1 


laoi . 


S;JI.7j5.Ci«J 
IJ.'yj-i.iOj 


7.  Twj,  ri>3 


i-.l.iW.iKIO 


1ll,Jin.iH» 


12,007,1)00 

!B,taii,W)0 


41,C 


9.1 


•U.2 


For  three  of  the  periods  shown  iu  the  siliii\>  table 
the  percentage  of  inci-ease  in  the  quantity  of  silver 

pnxlueed  exceeded  the  increase  in  commercial  value, 
and  for  two  there  was  an  absoluto  dtwrease  in  value 
with  a  small  rate  of  increase  in  tjuantity.  The  greatest 
ditTerence  is  mIiowii  for  the  period  from  to  l!>Oii. 
The  production  for  11*02  showed  an  increase  of 
<t.<i(io.()nO  ounces,  or  1S.1  per  cent  over  the  production 
nf  while  the  commercial  value  decreased  by 

>:i,|  >ii7jii)i',  or  QA  per  cent.  There  wa^^  also  a  decreai»e 
of  ^(3, 7 13,000,  or  11.2  per  cent,  in  the  value  rojwi'ted 
for  1902  M  compni-ed  with  1901,  although  the  pro- 
duction increaficd  by  2.s»!,t10il  fine  ounces,  or  five-tentfaa 

of  1  per  cent. 

While  in  the  case  of  silver  the  production  has 
increased  more  rapidly  than  the  value,  the  reverse  is 
true  for  coal,  the  value  having  increased  more  rapidly 
than  the  production.  Thi-  is  shown  by  the  following 
table,  giving  the  (juanuu,  value,  and  percentage  of 
itu  n^afie  in  the  production  of  antbradteandhituminotia 

coal: 


Tabw!  St».— FKUUUtrriOK  OF  ANTliiUCiTli  .^D  BlTlMlNOr.s;  C-OAl*' 


l>ia«reiKe . 


DIOCNOM. 


QDASI'lTl'l. 

■wunm. 

Short  lotv. 

tlic 

Ammint. 

fN-r  i-vtil  (if 

AUMMint. 

Isoreiuc. 

Knintier. 

Per  rvniof 
iDCteami. 

tiA.Liri 

SI  IT,  !•*«.  ll»0 
■J07.  M\,  SKI 

<<.'  '/>! 
1.  li.i 

KO.IH.') 

n.l.  LTT.SS; 

W.  377.  till 

77. 1 

v.m 

vm.  1  HI 

66,2 

2i'ii.'3:.j.at.7 

^,741,  Its 

■JUl*,  irii.  V*) 

LOl 

4ai.«ii«> 

M,1H,ta6 

]&> 

SS.t 

0.W 

IS 

m,titt,m 

ai» 
i.st 

m,m 

«;.« 

m.m,m 

76.4 

a« 

1  Vidtei  SMep  OadnslcB]  {tuner,  "Klnciml 
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•  The  per  cent  o£  iucreusc  iu  the  value  of  the  pixxluc 
tion  of  coftl  for  each  of  the  periods  covered  hy  the  nbove 

jstntomoiit  \v;i-  u-iriitl\  Iti  cX'tv-  of  tlir  i>rMTrnt:Hj-i'  of  in- 
crease in  production  and  in  the  number  of  oiupluyees 
engaged  in  ih«  industry.  The  production  for  1903,  ms 
wmpiin  !  wirli  l^'i**.  infifii^^fd  \i\  .S1.«>14,JT'_'  short  tonK, 
or  37.1  IHM-  cent,  wliile  the  value  iucreu2iedi^LaU,0lK>,bl^, 
or  76.4  per  cent,  the  arerage  value  per  ton  incieasing 
27  <>  iit>.  .11  J*.  1  iir]  .  r  nt,undthe  number  of  employees 
ii(),!«T<i,  or       per  cent. 

The  racreaM  in  value  docH  not  oo&vey  a  correct  idea 
nf  (hf*  itiiportanrc  nf  the  iiiclustry  fnun  tho  standpoint 
of  employment,  but  there  is  a  closje  allioity  between  the 
quantity  of  the  productand  the  number  of  wage-earners. 

The  piNiduetioh  of  h  niitu'  :!<^]if  iids  u\mt\  thr-  thickness 
of  the  vein;  the  purity  of  the  ore;  the  ease  of  workinjr. 
as  influenced,  for  example,  by  the  nece»«ity  for  dmin- 
ape:  the  iiitility  and  ener'^'v  nf  thv  ^r.pci  "ntimli  iit  and 
boiMea;  and  the  state  of  t),r  l;i!»i.n  iiinrkct  uiul  lln-  iljur- 
aoterof  the  laixirer*!.  All  of  tiiese  faetors  influence  the 
cost  of  production,  which  iilso  <le]n  iiil--  niM)n  tlie  price 
of  siipplie.s.  the  fi-ei{fht  ebarf^e.s  i<f  1 1  ;i  iispurtation  eoin- 
pauies.  und  the  ehanicter  of  the  tinaiiehil  nitiiin^enient. 

Viihtiof  /innliiclx  for  1!H>J. — The  value  of  product 
reported  at  the  censu.s  of  i!K>2  was  the  value  f.  u.  b,  at 
iI  m  mine  or  quarry  of  all  mineral  or  stone  mined  dar- 
ing thc>  year.  A  similar  value  was  jjiven  for  the  pro- 
duction of  ]K'ti-oleuin.  but  for  niitunU  yas  the  value 
reported  was  the  jiriee  to  the  consumer  as  obtained 
fiv)m  the  Ijooks  of  the  com|)j»nies.  The  total  value  of 
products  for  all  minces,  (|uarries.  und  well.*<  amounted  to 
§78i>,.S'26.4l7.  Asexplaine<l  on  jMi}r»'"<  and  10,  in  some 
instances  this  value  incln<les  products  that  have  been 
snbjected  to  manufacturing  ]>roce88ctt  carried  on  at  the 
mine  or  quarry.  It  is  the  amount  receive<i  by  the 
operators  of  the  mines  or  quarried  and  should  not  he 
confused  with  the  value  of  the  metallic  contents  of  oi<e8. 
such  us  relined  <fold  and  silver  or  line  lead,  which  !ir«' 
eometimes  classed  as  a  part  of  the  value  of  the  mineral 
products  of  the  country.  The  total  value  of  the  com- 
niercinl  minenil  production  reporti'd  by  the  I'nited 
titatcit  Ueological  bun  ey  amounted  to  $l,2iiO,tiii7,41d 
for  the  year  190S.  The  difference  between  thin  value 

and  the  census  value  is  cxplaint  d  on  paif.  -  ^■2\^  to  181. 

The  value  of  the  pi"oduct.s  reported  at  the  ceiuiu^i  of 
190S  is  shown  for  each  of  the  different  elaems  of  min- 

erilt-.  iiii'l  tlii'>i'  (■lii>-i  s  :irc  :ilsrv  <rriitippcl  in  iMiIi'i"  In 
bring  tojjetber  the  pi-oduets  of  u  similar  character  or 
of  which  simihtr  uses  are  made.  In  all  cases  where  the 
quantity  of  the  product  could  be  reported  it  is  pre- 
sented in  cunuectiou  with  iXa  value,  and  the  statli^tivB  are 
diaeuased  in  detul  in  the  sepurate  reports  for  each 
mineral.  The  sjilarie.s.  wafjes,  mir!  exponvTs  if-portrd 
for  eaeh  mineral  cover  the  development  work  carried 
on  dnring  the  year  at  productive  mines,  nnd  their  sum 
for  some  mines  iicrcssarily  cxcccfis  the  value  of  th(' 
produetii.    lu  the  natural  jpi-s  industry  the  expenses 


incident  to  di;$tribution  aro  charged  to  the  state  in 
which  they  wei^  incurred,  while  the  value  is  reported 
for  the  state  frnni  whirh  thi-  ])riiiliii  t  wus  ii'jtaitifd. 
For  these  and  otlier  reasons  the  expenses  should  not 
be  considered  as  indicating  the  cost  of  the  product,  nor 
the  differeitce  between  (iif  tuf;il  .-xjx'n-;! and  the  value 
of  the  product  as  the  prolit  of  mining  operations. 

The  statistics  of  production  are  discussed  in  detail  in 
the  seiMi-ate  ri'{  N'rt-  for  th.  different  minerals  and  also 
iu  the  presentation  by  states. 

The  following  statement  shows  the  value  f>f  the 
products  for  nil  niirifTnls  grouped  acconling  to  their 
character  or  uses  and  the  peiventage  that  each  group 
is  of  the  total: 


Vabte  tf  jmdittit  for  grwp»  efmiaeraU  and  pertftUaifi  m«h  w  Ac 

loiaL-  im:'. 
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169.  LW.  STI 
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12,1 
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Slnn'iiir«l  luiLii-riiilR., ,  ^.^  

Of  the  #7!Hi.Sii(>,41 7  re}X)rted  as  the  value  of  y)roduets 
I  of  mines,  quarnes,  and  wells,  ;N<>ii,2ili,tiii,  or  58.t)  per 
I  cent,  is  included  in  the  pronp  of  fuels,"  composed  of 
I  coal,  jietroleum.  inut  nat  niil  jjas.  The  protluction  for 
I  the  "metallic"  group,  which  includes  copper  ore,  gold 
I  and  silver,  iron  ore,  lead  and  zinc  ore.  manganese  ore, 
I  and  <)uicksilver,  was  valued  at  '.4:-^..'s7,  or  :iT  per 
I  C4>nt.  The  structural  material.-},  couiprisiug  stone, 
I  cement,  cky,  and  slate,  were  valued  at  $90,370,559,  or 
'  liM  |)ei'  <'ent.  All  other  sub,>tances  oht.-iined  fron) 
;  mines  and  tpiarries  were  valued  at  !^l.'>,Ti»4,W>U,  or  2 
per  cent  of  the  total.  It  appears,  therefore,  that  the 
minei'al  products  of  the  country  are  conijwsed  very 
I  largely  of  fuebi  ami  metallic  ^ire-s,  tlavse  two  j^roupss 
I  forming  85.9  per  cent  of  the  total. 

The  propn-tintii;  of  the  total  value  of  the  products 
,  obtained  Ijuui  !in  mines  and  quarries  in  different  geo- 
I  (,n-aphi<'  divisions  of  the  United  States  are  shown  by 
the  following  statement: 

1  Value  of  produelt  &y  geographic  dituUwui:  JSOf. 
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Th<>  North  Atlantic  imd  tht-  North  Central  states  cover 
tlie  piincip«l  mineral  pi-odiu-ing  secUoiw  of  tbe  coun- 
try. TheTBlne  of  the  products  of  the  two  divisiona 
iunouiited  to  $.V>rt,:ill,4ol,  or  66  per  cent  of  the  total 
for  the  United  Statfis.  Of  the  ^7^4ii6,61<j  reported 
as  the  valtie  of  proda«to  for  th«  Kordi  Atlantic  stateti, 
I?'i36.871,417,  or  i>er  cent,  wius  obtained  from  the 
miDes,  quarries,  and  wells  of  the  state  of  Peiiusylvaiiia. 
Thp  products  of  this  state  were  composed  very  largely 

<if  mill.  [H-tfolrlim.  Hill!    Iiutuiid  Kilrl>  \\clralso 

thu  predoiuiuatiug  uiiueralti  iu  the  ^urtb  Central  divi- 
sion, their  prodnction  amonntlnf^  to  $13S^081,(W8,  or 
52.4  per  cent  of  the  total. 

The  value  of  the  pitxluctioii  of  the  VVeaterii  «itatit.s 
was  only  18.7  per  cent  of  the  total  for  the  United  States. 
The  chief  product.**  were  gold  and  silver,  co|)per  <»re,  \ 

Tablb  00.-COMPARATIV£  SUUMASY  OF  QUANTITY,  VALU£,  AND  AV£BAti£  VALU£  PER  UNIT  OF  MEASURE  OF 

PBOSUCIB  FOR  SELBCTED  MINERALB:  190S  ANJ>  WW. 


and  h'ad  and  zinc  oi-e.  the  production  of  these  uiinerals 
amounting  to  $107,8ill,U'il  in  value,  or  lit.i  per  cent  of 
the  total  for  this  division. 

The  value  of  the  production  of  the  South  Atlantic 
and  bouth  Central  states  amounted  to  $12i)615,d5«,  or 
15.8  per  eent  of  the  total  for  the  United  States. 

Valuta  fhtr  unit  of  nudKuri'. — The  j^reat  variety  of 
minerals  included  in  the  census  reports  and  the  wide 
variation  in  the  Talae  of  prodnet»  i-estricfc*  the  use  of 
tigures  in  a.scoitaiiiitiL'  tlic  a\ri:i;_'r  \ nine  ]»■•!■  ton  or 
other  unit  of  producUou,  thcru  being  couipai-utively 
few  minerals  for  wliioh  the  census  statistics  can  l)e  used 
for  ilii-  purpose.  This  i-  illu-tiatrd  hy  the  following; 
comparative  table,  presenting  the  (luuutity,  value,  and 
average  value  per  tinit  of  measure  for  selected  minerals: 
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MINES  AND  QUAliRlES. 


While,  with  u  ffvv  iiotniih'  t'xcfjjtiotis.  the  ii\cniyc 
values  per  tiDit  for  the  minerals  iiu'luded  in  the  above 
table  indicate  a  j^neral  increase  in  1903  as  compared 
wiili  lss;>.  tUi'  ii\ ftn},'«>s  should  not  he  inTcptcd  as 
redecttug  tbe  actual  conditions.  Att  explained  on  pageM 
Sand  9,  the  product*  were  not  reported  at  tbe  two  oen- 
susrs  on  a  uiiifonii  hasis.  Tlii'  theory  ()f  hoth  <'<'iisiis(>s 
wa:^  evidently  to  report,  as  a  rule,  the  crude  pi-uducts, 
hut  in  a  number  of  cases  refined  or  partially  refined  prod- 
H' t-  \M  i  1  1M  ( .'-siril.v  iiK'Iiulod.  It  is  iriiixissihit'  todcti  i 
iiiiiK'  tlio  oxuct  extent  to  which  the  partially  uiuiui- 
factured  product  Ium  been  included  in  tbo  totaU  for 
oithfT  coiisus.  The  <|imiif itio  iirxl  viihi<>  of  cimiI.  iron 
ore,  petroleum,  aud  other  uuneiiiL»  tor  which  u  eiude 
product  iR  neeeasarilj  reported,  or  of  buhrstones,  mill- 
stones, iiilsiones,  eenient,  and  *>»litM'  -nfKfiinces  report^'d 
in  a  luuuufaciured  or  iwtially  iitunufuctiiml  ^itatt)  may 
be  accepted  as  a  baaia  for  computing  tbe  aventge  value, 

nlt]ioii<;li  these  values  are  in  everv  inslaiiee  tlie  value 
f.  u.  b.  Ht  the  uiiuu  and  iuvlude  ditlerent  gi°aUt>i>  of  a 
general  t- laas  or  group.  For  instance,  different  varie- 
ties of  eetviritt  :»rid  diltereiit  ijnidi's  of  the  same  variety 
are  iiifluded  in  the  totals  for  lioth  censusoj*;  thorefore 
an  average  prion  ol>taine<l  froin  >ueh  a  eombiiuition  ba« 
little  -.T-^friilii  iitii  c.  \Vli4'ri<  |)ra4'ri4'a)ile  the  avcinL'i'  vn'.uv 
per  unit  is  yiven  in  tlw  repoj U  on  the i»i»j)ai"atc  niineriils. 
By-produeU.^ln  adopting  the  ckasification  of  min- 


erals us4'd  t>y  the  I'nited  States  (Jeolojfical  Survey  it 
waB  nectidsary  to  assign  to  certain  cla^isej^  products  ob- 
tained from  mineH  or  quarries  reported  under  other 
I'lHssitieulions.  The  class  of  prtMhu'ts  inchidrd  in  the 
tutiils  for  each  uiiueral  are  described  in  the  separate 
reports  and  also  In  the  diaeusaion  of  claastfication,'* 

paijes  :*4  to  :-!.">.  This  nietiiod  of  assii'niii},''  the  products 
found  the  wide!«t  application  in  tbe  group  of  abraaive 
materials."  Of  the  total  value — W .177,711,  ropoi-ted 
fur  I'll-  L'riiiip  i.f  'iiincinl-  ^* I !  I . or  IST.T  p«'r  cent, 
represents  produets  otttaincd  frotu  ijuarrie.s  included  in 
other  clafl«iification«i  and  under  which  the  atatistica  lor 

employees  an<l  waiii  -  iirnl  <  \t.rn>r>s  are  shoxvii. 

In  four  of  the  classes  of  nmterial**  included  under 
abraglvea  a  portion  of  tlie  product*  vrw  obtained  from 
qnarriea  included  under  other  classes  of  minerals.  Of 
the  9667,431  reported  a»  the  value  uf  grind»luuei«  aud 
pulpetonea,  9408,066,  or  60.4  per  cent,  waa  obtained 

'n.ni  i|i;:(n-i'  -  ifi.  Ir.ili  d  luiilr?  the  classitication  of  "sand- 
stones and  ipiart/ites.  This  value,  #l<';j,OGtJ,  slnmld 
therefore  be  added  to  the  classification  of  saudatones  and 
(|iiart/ites  in  order  to  obtain  a  value  ('onsiateot  with  the 
salaries,  wajfes.  ami  other  expenses. 

The  follou  injx  statement  shows  the  <|uantity  and  value 
of  i  M.  Ij  lass  of  products  im  Iiicti'  *  under  abinsive  nia- 
ti>rials  and  aU>o  the  quantitv  ami  value  of  each  vIosh 
obtained  from  other  clasaificationat 


Ahnvtive  materials  «nd  ike  ijmttiiiy  md  vatuti  of  nntioh  maienahi  t^aiu^d  from  quwrrm  tnclwUd  vnder  other 

rhrMiiftiirfiODit;  1!)02. 
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XVllI. 

HINI.XU  OPKRATIONB  OF  OOfTXatNMBXTaL.  iNsimmoxa. 

Ina<idition  to  the  statistics  for  mines  and  quarries  oj)er- 
ated  by  private  eoterpriiM;,  the  mining  consuis  includes 
tbe  statistics  for  8  quarries  operated  bj  the  United  States 
( iovernuM-nt.  11  tjuarric-  uiid  7!»  natural-pis  wells  oj>er- 
ated  by  city  or  town  governments;  ait»o  '1  coal  niiue^,  1 
iron  inine»  35  natuial-gaa  wella,  and  18  quarries  operated 


l)V  peniil  or  eleemosynary  institutions.  In  order  to  pre- 
serve the  dixiinetion  lietwccn  the  mining  operations 
controlled  by  f'overnmental  institutions  and  those  con- 
ducted by  ))rivate  enterprise  the  statistics  for  the  for- 
mer work  are  pretHSUted  separately,  and  'Tabic  ($1 
snmmarizes  tbe  totals  for  tbe  mines,  quaiTiea,  and 
u,  roniiMii,  ,1  K\  rachof  the  four  classes  of  govern- 
niciitid  ins!titutiun.s. 
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Tabu  ei.— SUMMARY.  MTXIXG  OPKRATIONS  OF  GOVERNMENTAL  INSTItUllONS:  IWSS. 


CUJJUCTI*. 

ol  inini'v. 
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lit  optmi- 
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VTA'ir.  Mtttttllu. 

I 
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nuuilMT. 
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<•(  cm- 
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7B 
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IM 

$?7w.gci!. 

n».m 

Wf.i.  •.<f.i 

«i,<i:i,l.s3 

;i  » 
i*>  ■<» 
r',»  lit 
Si  » 

9 

n 
*t 



6,  las 

a«,s5i 
ai,fias 
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1 

!W.Ctf< 

i.nnfl 

«i,  1  i'l 
1,.S17 

It'.,  =01 

4111.  <1X7 
<l(lll 

Miiiiic-lpnl  

167. 

1  ^'^^ 

Ml 

Tlu^  wnj^o-ciirnors  shown  in  Tublo  01  ilo  tu»(  iru-lmlo 
the  convicU  in  peniteodaritM  or  the  value  ot'  the  work 
of  fiuch  convicts  when  employed  on  contract^  Iwito.  or 
otlii't  wi>re.  nor  do  tbcy  include  the  luinilior  of  imimtes 
of  eleemusynarj  iu«titution«  Lbiu<  <>rii{>]<>yed.  The  t^al- 
BTied  offimla  i-wportod  were  not  Ptipit'cd  fxchwivi»ly  in 
tlif  <iiiK«rvision  of  the  iiiinos utul <|unrri'-.  It  i.kiIki- 
ble  tl)ut  iuo»t  of  them  liiwi  other  duticit  to  i>erfoiiit  iii 
and  fttioat  tlie  iiwtitatiom,  and  tnisoelUneoua  duties  are 


also  ii'ijiiiivd  to  sonic  oxtont  of  the  wajfi'-i'anit'rs.  The 
number  ot'  eaiplojees  reported,  therefore,  should  not 
be  accepted  as  the  number  engaged  exclusively  in  min' 
injT  ojK^nitions. 

JuiLml  and  unmicipai  ^tarrlev  titu/'  tcelh. — Of  the 
179  i|uaiiiefl  and  wells  operated  by  governmental  insti- 
tiitif»ns,  won'  niiitriillr  !  )i\  the  L'nited  Stiite.s  and 
by  city  or  town  governuieub*,  iiud  the  t^tatistictt  for 
such  miniaf  ofterations  are  piewented  in  Table  6S. 


Tabli  «8.— MIN£f«,  QUARRIES^  AND  NATURAL^AS  VTBUJi  OPERATISD  BY  THK  UNITED  STATES  AND  CITY  OR 

TOWN  GOVERKilENTS:  1902. 
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Nutilb^T 
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<Tu.|  iif 

Valii««f 
pMdact. 
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m 

M 
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«0 
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u 

M 

a 
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1 
1 

I 

2 
1 
1 
1 

■79 

1 
1 
i 
I 
2 
1 
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1 

U 

1 

4 
I 
1 
1 

'J 
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m 
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11 

3 
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\> 

i'lt 
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::7.40a 

MK 
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80 
7.  (WO 
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HO 
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i;7.r,Ti 
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8b  Ml 

S,4K! 

14.  cm 

8,IS0O 

a,m 
Lm 



24 
VD 
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XO 
M4 

1 H.  Wll 
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1 , 

1.  '.111! 
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13 

•a 

Z7 
4 

4 

2 
ft 
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1 

4 
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WW 

«.4cia 
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1 

Ui 
b 
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0.014 
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lo.ouo 
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I 
1 

« 

t 
I 

2 

30 

2S 

eso 
2,ins 

4.«3S 
44,3m 

» 

44.1m 

Ki-nltii'ky  ,  

» 
2J 

75(t 

i2,«(e  < 

liH 

3.  :viii 

ir. 
1 
1 
1 

i 

n: 
1 
I 

S.771 

m 

(W 
I4W 
10 
4 

9 

«,«» 

flTT 

i.seo 

12.283 
29.  »7 

i.m 

»8 

190 

itt.ni» 

MOO 

MitmiublMettl  

I 
1 
1 

_ 

The  mining  operHtiouM  carried  on  by  the  I'liitcd 
States  and  by  tnnniripal  fjovernments  fo«ve  employ- 
ment to  H7!S  waffe-eurncrs.  to  whom  <j5i!<)7,r>s/)  was  jiaid 
in  wages  during  the  year.  Of  this  numJier  Hi'ii't.  receiv- 
ing $300,181  is  waget-,  were  engitj^c-d  in  o{N^rutin|^  quar- 


ries, from  which  were  obtained  produet»i  tuted  in  the 
oonstmction  of  public  buHdinga  and  highwnTs,  dams, 
eanalt*,  et< .  Flu  products  of  the^e  (|uarries  were  valued 
at  )^H69,128.  Of  the  28  (|uarrie.'!  operated  by  uiliaici« 
palitiea  and  engagoil  in  quarrying  silieeou*'  cryatallioB 
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rocks  and  flandstones  and  quartadtes,  81  were  located 

ill  MiisMi  Im-i  tt-.  :uv}  their  pnKJiu  ts  wen;  viilui'il  at 
$172,4^4,  or  70.3  per  ceut  of  the  total  fur  all  quarriea 
of  these  dames.  The  municipal  quarrlee  in  Massaobu- 
sftt'^  v.-r-Tc  .•nL.friL,'!  '!  oxcliisiively  in  the  prcpanitinTi  of 
KMid  nuitcrinl.  There  were  li>  uaturtii-giu  wells  opt^r 
ated  by  11  munleipaUtie«,  the  ^aa,  valued  at  tS!0S,96S, 
l.cinp-  tiMHl  in  Ihf  ojM'nilioii  of  «'k>ctric  liyl't  nmi  i^nvfr 
plant-'.    The  giu  w&n  uLu  tueU  for  the  illuiniimtion  of 


convictfl  in  ininm  and  qnarries  and  in  the  dressinnf  and 

pn^jwnition  of  Motw  fnr  Htiilf!iii<,'  pnrpos4*.s,  or  fnr  tho 
countructiou  of  higbwiiy.'j,  prevuilod  iu  a  number  of 
state  penitentiaries.  The  value  of  otioh  worlc  lor  Che 
vf:ir  1  SVC,  was  rpp.:.rtoi1  iit  *1  ..'T^.l'ii.-.  Work  of  this 
character  wan  uLmo  done  to  a  conHidenihle  extent  by  the 
icuMtee  of  penal  inetitutiono,  where  the  re$rulationfl  are 
let's  rigitnms  tli:iii  in  staUo  pi nifrntiarit  s.  The  ma- 
jority of  the  convicts*  thiui  emploved  were  uot  eii- 


publie  buildinga,  atreets,  and  j;round«,  and  in  aooie    gs^red  directly  by  the  state,  Intt  were  worked  under  a 


insbmces,  was  sold  to  private  consumers. 

I'rmtl  euMtitutwitn.-lhi}  United  .States  Hurejiu  of 
Labor  baa  made  two  reports  on  convict  labor.'  From 
the  latter  of  these  reiK)rts.  which  was  published  in 
July.  ISSHJ.  it  appears  that  the  pnietiee  of  i-mployinfr 


teuo: 

Bullatb  of  United  Stalaa  DnpaHment  at  Labor,  July,  M90. 

Table  08.— MINKS  AND  QU.\RRI15S  OPERATED  BY  PEN.\L  INSTITUTIONS:  1W12. 


contnict.  riT  (ithfT  ^ystfiii.  and    thei*efore  the 

value  of  their  work  ivported  to  tiic  Hui'cflu  of  the  C'-eu- 
sus  would  be  inoluded  in  the  retama  «f  mine?  and 

fputrries  operntcrl  }\y  privtiff  enteq)ri.se  aiifl  rrjtnrtrd 
uniler  the  \Mid  ot  ■t  untnict  work."  The  statistics  tor 
the  19 mines  and  (|narries  opemted  by  penal  inattttttion« 
are  preaented  in  the  following  table: 


■  inurrlfv. 
welliL 

<if  i*\H-r- 

rl  *IJt,  f'l.KllKS.  KTi- 

Number.  1  Salartm.  j 

w 

n 

4« 

2 

,, 

1 

1 

'  -  — ^ 

T 

WAOlt-KlBKnS. 


numlier. 


Wimea. 


183.028 


11..'^ 


I.IIMI 

.till 


Ainrilllit  ; 


•l,«S  I  «I.M7 


iruuure  

T»XH  

Limov  III  >«  Mid  dotoUMaf . . 


niiiioi-c .... 
ii>\i  II  

Ki'litilrk)'  . 
Uinnoolii. 
Kaw  York . 
OWo  


1.5M 


.Suii<M'tn>'>  iiikI  qwntaile*., 

Colonulu  

Mcvadft   

South  Dakota  

aiH«Hwia  cryiuUlna  Rxsks. . 
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PmhustItmiIii  . 


II 

3 
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I.. 1*1 


n 


I'J.  VVJ 


am 


I.  MO 


ll 
U  ' 


I.MO 
•iMIO 


3.M  |. 


4S1 


liHwaiid  I 


vHwaiil  I 


Valaeal 


82,440  I 


UB.fiM 

4,m 


■-iiH       :n,  -.131 


29? 

too 


SO  I 

» 

1,«M 


11,»T1 

»,m 

7,0M 

2.Ma 

».«0» 


The  105  wage-tairners  .shown  in  Table  tili  as  engayeU 
in  the  mines  and  qtiarriee  operated  by  penal  institutions 

do  not  inclu'!"'  Iln' ■ 'mix  !■  t-  ('m- rni|il<)y(>d,  TIu  \  irji 
reaent  only  the  number  of  guaitls  or  free  labor  neces- 
sarily employed  !n  the  supervision  of  the  work  or  in 
the  i)erfonnance  of  flutii  -  flmt  can  O'lt  bi'  iiitruste<l  to 
the  iumati"!*.  The  production  of  the  quarries  thus  ojx'r- 
ated  was  utiliied  la  the  erection  of  new  building,  re- 
taininji;  walls  or  ^iHoiv;ilks,  or  was  brnLcd  inlo  l  ijiiup 
and  Uiacailam  by  the  pria>ouers  uud  Uiieil  in  tiie  construc- 


tion uf  highwayii. '  The  2  cuul  miue«j  operated  by  pcuul 
institations  jpive  employment  to  more  than  half  of  tiie 

--lllrifii'il  jind  wa;,'e-r-;i;  iii'f^  r  h;_i-ili_;i'(!  in  i  i]->onitinrf 

the  mines  and  mwrries  controlled  by  such  institutiuntt. 
The  coal  mined  was  valued  at  1890,054,  or  88  per  cent 
of  (he  total  value  of  the  production  of  all  mines  and 

qiiarrie:»  of  thii^  chm, 
ElmMs^tuay  intUtiOioM. — ^Tbe  statistiis  for  the  9 

stone  f]tinrries  and  35  natural  j;as  wells  operates!  by 
eleemosynary  iusU  tut  ions  are  pret»eutcd  iu  Table 
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Tabu  64.-QUABRIES  AND  KATITIUL-6A8  WELU3  OPERATED  BY  HESMOSTKARY  IKSTITUTIOKS:  1902. 
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XIX. 

TUB  VKRinOATIOK  OP  TMD  BflinWO  OEMSUB. 

Stati-itics  of  tlio  mineral  prodm  ts  of  the  country  air 
colk'ftt'd  l)y  tlip  Bureau  of  the  Census.  nUi*  l'\  1  i  ' 
United  Stutes  Geolojjfical  Surx  ey  uikI  l»y  the  mine  in- 
spectors lunl  i;eol«)i;ist-s  of  different  states.  When  the 
statistics  eompilinl  t)y  these  varknu  offices  telotd  to  the 
same  mineral  ami  (rover  the  sameyenrns  that  I'ovei'ed 
by  the  Census  reports  there  should  lie  a  eertiiin  degroe 
of  liBTmon}-  in  the  results,  l>ut  this  is  disturlM'd  hi-eause 
various  luothoiU  arc  followed  in  cull«M:tui{r  auil  coiupil- 
ing  the  data,  accordiog  to  the  object  of  the  report,  Tha 
statistics  id  some  of  the  reports  repreMnt  a  yearns  pro- 

Tablb  65.-00MPABI80N  OF  MINERALS  AND  MINERAL  PRODUCTS  BEFORTED  BY  THE  BUREAU  OF  THE  CENSUS 

AND  THE  GEOLOGICAL  Sl'RVEY:  \W2. 


duetion;  in  others  they  represent  the  proiluet  piae<^d  on 
the  uutrket  during  the  year;  ia  some  they  give  the  quan- 
tity and  value  of  the  crude  matflHal;  and  ia  others  they 
sIkiw  the  ((Uantity  an<l  value  of  th(>  proihict partly  manu- 
faecured  or  prepared  for  the  market. 

Compari*on  with  Ger^ogtcnl  Surwff. — The  reports 
of  tinr  I'nited  Stati  -  f  1.  'I.  li^ii  nl  Survey  are  jjuldished 
yearly  audare  baiuiunized  with  the  roixjit^  lior  the  pre- 
ceding year,  also  with  prior  Census  reportn.  An  agree- 
ni<>nt  Ix  tween  tli»'  statistics  of  the  Survey  and  those  of 
the  Bureau  of  the  Censuii  was  oiu-  of  (lie  ol)jeets  of  the 
eoopemtive  work  of  the  two  offieen  in  eollt»etliig  the 
reporljs  for  tiie  miniuff  census  of  liMH.  Tiie  riuantily 
and  value  of  the  diti'erent  minemb  us  compiled  by  the 
two  offices  «i«  compared  in  the  following  table: 
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•  )Iot  reported, 
*I)atTeli. 

>"  incJude*  an  iitMioiiMmrtd  ccaaaiK.  Bureau  of  ibc  Oamm  NiioRa  onljr 
ceownt  DWBuftwluttd  ai  qiianlak. 
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•r  rr.>v  .mil.  i  «.  <*umui(y  .11  nfiiii«l  mclal.  ValuaatSao  KtaDOlsCOL 

•■^  ('iiiutihiir  iiiiih'.!.  I. ill  11.. I  rf.liii  v.l. 

=•  N.>1  ix  [...r<-  .l  l.v  Uie  "Lit'ijlujikiil  Sism-y. 

i(ntiiilliy  01  roflDiil  luvtiil.    Viilnf  III  Villi  rnmri«..<. 

»  Bki^'fli)  <■!  tliv  < ■fiiwtfi rtatistU's  tmhiiltuiih-  tliL-^viinl  |.ri«innKl  in  Mn.isjnue 
4|U«rrle«  by  t-ruajmu  tlH>  Kick.  Tho  sut n-y  Inclii.lcx  >iiiti<l  i.n.rtn.-vi! 

iBMndatone  i)iiaTrtc«:)»w<,'lta«K)it^i<aD<l<>t>Uiinc>(l  (roiii  u^nks. 

"Itoy ounces.  riii.->1hvr(  ont«fnW(:ifai\n:-niUemu»iiri»,iiini  i>lm  i  rliiilll..:i, 
endDrfvieot1K,ooooi:ri<'L'v.  vnlii«t  at  f118.w«.  nilD«d  In  Aliivku. 

"InelodM  valui.'  ii>  (•>1l.iu>  UmectoDea  and  doliioUlt'.  i  l-j-o  miIiu-  i>i  inin 
flax),  ltM,17l>,Mlh  nitiTi.lo.  »'..r>i4.]!3-.  naDdalones  and  <iluu(/iU'^  «ii> iHil.iTl; 
dllcaouiciTBtalllno  rocks.  «t»,2&7.ffM:  ■laU.t^eM.OSl. 

*  ttatn  not  inelndo  llnie>4aiDe.  quanled  lor  cement  Talued  at  tao.'m-. 
"ladadesatl  tontotloapMonr.,  valued  at  IS,MI)lcla«tlled  by  tbe  Bureau  o( 

tlw  Onm*  andarmioamt  |ri|iiiant(,  doda. 

«  Zinc  we  anS  attw  WBWiiaaf  awXliwwiwaiX  attwHlfavtoww. 

"  tui.>lud«8  cbtDtaa  M»,  luaeiiaalte,  laciliMMnii*.  ulelMd  bM  coMt,  and 
rutila. 

•  Include*  cbfDoiaoK.niagiMitte!,  ntekal  (leaned  ualal),  «afaal(  onidevaad 
nillla.  Daeanatlneliideiitolyiiaenut' 
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MINES  AND  QUARRIES. 


As  ezpkiniMl  on  pajre  34,  in  the  reporbi  for  the 

Bumivi  of  tlic  Census,  tho  ditfrrnit  iiiim-^  utn!  .ni:ivrit's 
were  claseiiiied  accordiug  to  their  pi-oduct  of  chief  value- 
By  this  pnictioe  there  was  Msljiiied  to  some 
tions  It  procluc'f  i<Mi  of  oi  wliidi  iucluilt'il  s-cvcral  iiiet- 
aU«,  and  iu  ui'dcr  to  coiuparti  the  Ceiusus  data  with  the 
reports  of  the  Geolofifiaal  Survey,  the  total  production 

of  jrold,  siUi'i',  ('(ipju't'  (>!■(>.  ami  uiiil  /inr  uic  i-. 

giveu  in  the  foiX'goin};  table,  irres[)ectivc  of  the  clit-sss 
of  ore  with  which  they  were  mined  or  from  which  they 
were  o'4uim  fl.  The  profliir  t'^.  therefore,  do  not  ii{,'ree 
witli  the  products  shown  elsewhere  for  the  samo  vlusa 
of  minemla.  For  iitfttance,  the  copper  contents  of  a]l 
ore.s,  !is  shown  1i_v  TuMe  !iinoiuite<l  to  ti:5lt,u;^;i,;',!t'j 
pouudtt^  valued  at  $7i,lU2,Ol4,  but  tlie  produeto  of  the 
copper  minea,  clai«sed  aa  audi  by  the  Bnreaa  of  the 
O'lisus,  amounted  to  1  l,7i^0.«it'4  --lioi't  toii<  of  ore.  val- 
ued at  176,030.  Nolwitht>iuudinir  the  utxive  ar- 
rangement the  production  of  gold  as  reported  by  the 
Gi'tilo".'-?!  ;il  Snr\  I  y  oxeeeds  that  tif  tlic  (Vmisiis  re|Kirt  liy 
*»:i7,ii61  ounces,  \  alued  at  lt»l2,ybl,110;  and  of  silver  by 
1,901,65s  ounces,  valued  at  91,683,950,  both  exclusive 
of  Alu--ka;  »f  copper  hy  '2<\A7-k'J'>->  jM)iiniiN.  viihu'd  at 
<fe,y7tl,'rf4<.i,  Tbib  oxcew*  in  tlm  reporbi  of  the  tieologi- 
cal  Survey  is  due  to  tlie  fact  that  the  totaltf  for  the 
Bnri'iii!  .  ,t"  thi"  <  "i  iist!^  nrf  }himh\  on  the  reports  of  lln- 
Uiine  operators  i-opreseiilinj;  the  priMliiclioii  of  tlie 
mines,  while  those  for  the  (ieolo-rieal  Siu-v*>y  are  haaed 

on  tlie  reports  of  snieltfl  -  lunl  ri  lim  i  n  -.  ,i  id  sliow  the 
amount  of  retined  lUetal  niiiikt'letl  tiiuiii]^''  the  year 
lather  than  the  amount  prodnwd  by  the  mines.  The 
valii''  of  I  ton  of  ore  Ks^nyinjjf  1  outi«-<'  of  trold  pel-  ton 
may  have  beeu  conipuletl.  in  the  setlleuient  between 
the  miner  and  the  smeher.  at  the  i-at<>  of  per  oiinoe 
of  line  ffold  cotileiifv.  fiDin  v,  hii  ii  i'm  tl;.  r  dednctlons 
were  luatlc!  for  trealiut  ut  .unL  liiij^hl.  li'avinj^  to  thf 
miner  perhaps  not  more  than  >ilO  net.  wliei«a»>  the  \  ahie 
of  1  ouneeof  retined  ^'old  luiHion  would  he  reported  l»y 
the  United  States  (ieolo{,'ical  Survey  as  i;i'o.(i7.  The 
results:  of  l)oth  offiees  are  correct,  one  aiming  to  obtain 
the  market  value  of  the  refined  uietal  and  the  other  the 
amouut  received  by  the  minor  for  hi8operatio».«idurin<ir 
the  year. 

The  production  of  lead  and  of  zinc,  as  reported  by 
the  Bureau  of  the  Census,  exceeds  that  of  the  Geolojr- 
icul  Survey  by  <j8,l-jr»  and  370.1ii4  short  tons,  resjX'i  - 
tively,  while  the  value  of  these  metaU  as  reported  by 
ihe  Geological  Survey  exceeds  the  viUue  shown  in  the 

Census  reiKirt  by  !{!3.{*fiS.!lS7  and  $5,Hl!t.-.':J-..  resiwe- 
tively.  Thi:$  discreptncy  i^  due  also  to  the  fact  that 
the  Geological  Survey  reports  thp  <piantity  and  value 
of  the  refined  pniduct,  the  enide  j)roduet  rejiorted  by 
the  Bureau  of  the  Census  being  of  greater  weight  but 
less  value. 

That  jiart  of  the  ditfcrencc  which  is  due  to  the  inelu 
sion  of  manufactured  products  by  the  i^urvey,  under 
the  same  or  rimilar  mining  classifications  aa  those  of 


I '  the  Baitnin  of  the  Cenons.  it*  illustrated  by  aspluiltnm 

iinri  bitumiiii-u-  tui  k.    Th*^  Burenu  of  tiir.  ("ensus  re- 
I  ports  3y,2:iU  jihort  tons  les-*  tlian  the  Ucological  £>ur- 
vey;  these  are  valued  at  $528,^,  and  are  the  residual 

asplialtiiiii  )ir-..i!ui1  nf  [n  t ii ilcniu  r-'dii'Tii'^,  which  the 
I  Bumtu  of  the  t 'eiu-us  elassilies  a,s  the  result  of  manu- 
I  fiustnring  processes.   The  Bureau  of  the  Oensns  report 

for  mineral  pi;rment.s.  cin'li'.  i-  MTi'itlun-  illtistnitinn. 
I  The  Geological  iiurvey  reports  instead  mine n»l  paints, 
I  which  are  a  mannfiictare.  and  its  statistics  are  for  the 
niuti'ifn.  tiired  produ- 1  inni k./t-  il.  the  excf—  >'\"i  tlie 
I  Bureau  of  the  Census  repu  t  In  iug  37,i>7o  short  tous, 
I  ralued  at  9583,447. 

(frayiliili^  alford>  an  itinri  :<f  the  ditlVrenee  due 

j  to  reporting  the  pro«iu<  tion  marketed  iu^tead  of  the 
I  production  mined.  The  Bnrean  of  the  Oensua  ralues, 
which  arc  for  the  production  mined,  exceed  those  of 
I  the  Geological  Siuvey,  which  are  for  the  production 
marketed,  by  $45,400. 

All  of  the  ditlen-nces  between  the  amounts  and  values 
I  reporleil  the  two  otiice*  arc  explained  in  the  foot- 
I  notes  to  Table  65,  but  another  illustration  may  bo  given. 

Tlie  Ibireau  of  the  ('ensus  shows  no  prixluction  of 
;  autiuiony,   but  the  Geological  Survey  roix>rt.s  :j,r>t»i 
I  abort  tons  of  this  metal,  valued  at  9684,506.  There 
was  no  prodiictiofi  of  antimony  friun      itii --t'c  antimo- 
iiiai  on-s  during  the  year  LW'2.  aiui  the  entire  <piantily 
j  reported  by  the  Geological  Survey  was  obtained  from 
suu'ltine;-    fon-L'fi  "r   <lomestii-  hard  lead  ores  from 
rejrulus  oj-  metal  or  from  aiitinionial  ores  iuiported. 
Tlie  [irciductiou.  therefore,  has  no  direct  cotnie4'li<in 
with  the  operations  at  t bo  mine  and  was  omitted  from 
the  uiiniug  ceusus. 

In  ftddition  to  the  minerals  enumerated  in  Tal>le  i;.>, 
tlie  animal  re|)orts  of  the  (ieoloijical  s^nf.  o','  -I'.nv,  the 
ipiantity  and  value  of  the  followin!.'  -.i.ij'^iaiu i  s  wiiicii 
aif,  for  Census  purposes,  classed  a-  manufactured 
prcMlucts.  and  therefore  oiuitti-d  from  the  statisti«>  of 
iiiiniii;::  Aluminiun,  bromine,  coke,  pijr  iron.  salt,  zinc 
white,  and  arseiiious  oxide.    The  Geolo}.'ical  Survey 
also  reports  the  product ioa  of  brick  clay,  ghws  »and,  ' 
and  mineral  waters.    Brick  clay  is  oiTiitted  from  the 
iiuuiii*.'  census,  as  the  manufacture  of  brick,  with  that 
of  all  other  ch»y  pro<lucts.  was  reported  in  the  censu<f 
of  luanufaeturetJ.    Tlu-  value  of  the  >ufttcrial  was  a  con- 
stitui  iii  of  ihi  v.iliii  of  product,  and  this  material  was 
1  generally  miued  by  the  manufacturer.    Glaa^  eand  is 
I  omitted  becanse  most,  of  it  is  obtained  from  sand  banks 
or  from  river  be<ls.  and  such  production  was  dOt  con- 
sidered OS  forming  n  jiart  of  the  mining  or  quarrying 
I  oi-erations  of  the  country.    Glasss  sand,  when  obtained 
I  froiu  the  erushini,'  of  sandstone  incident  to  the  iiuarry- 
ing  of  such  stone,  ba^  been  included  in  (be  Cea»us 
report  on  stone  under  the  classification  of  ^'silica 
sand."    Miiu'ral  watei-s  are  omitted  be<-ausc  it  is  iiuj>os- 
1  j«ible  to  make  a  couiiilete  enumenition  of  sucb  waters, 
I  and  there  is  very  little,  if  any,  labor  incident  to  their 
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production}  the  opentioDB  consisting  entirely  in  bot- 
tlin^r  atid  otherwise  mkinj;  tbe  product  resdy  for  f^bo 
market. 

In  order  to  cover  tlie  total  prodaction  of  irunerals  of 

all  »'la.s!>»>s,  tlni  (jiei iKtii-ii  al  Sui'voy  also  iii<  luili-  un  ^'es- 
timuted  value  of  uiiiiciul  products  unspccilicd.  *'  Bcgiu- 
nin|r  with  1889  the  value  of  these  misoellMWOus  miner- 
als lias  hocii  placed  aiiiuiiillyat  ?1  ,iKi(>.f>ii<i,  An  r-.!  iiuiito 
of  thiti  cbaracter  was  uot  attempted  for  the  ceu^Ub  of 
1909,  the  produeCioB  heiog  confined  to  the  quantitiee 
and  vaUiPis  reported  by  the  :iiiiie  oporatorn.  With  the 
exceptiouii  indicated,  all  of  which  ai-e  due  to  the  difi'er- 
enco  in  the  objeetB  of  the  reports  of  the  two  offices, 

there  is  an  exact  iioTi'i^Tiii'iit  iu  thr  jiroHtir-tioii  i>f  tlio 
different  minerals  as  coiiipiletl  by  the  Ueological  .Survey 
end  the  Bureau  of  the  Oensne. 

CoinpiXi'imin  xvith  Mate  r<p<'ii-<.  —While  the  sbjti'  mine 
inripeetor.s  aiul  fyeoloj^ists  in  u  iuuiilier  of  the  fitaiv-.  col- 
lected nIisc•ellaneou^•  iiiforiimtiuti  eonceminp  different 
D.iM'  iril'i,  the  only  unifcn  ui  i  nin[iil:itiitn  of  the  produc- 
tion r«•late^i  to  anthrrt«.iti'  aini  liituuiinous  coal.  The 
quantities  of  coal  as  reported  hy  the  Hureaii  of  thn(  Vn- 
siis  and  Itv  (ho  state  officials  in  fovoml  of  the  prineipal 
produt-iiijj  states  ai-e  shown  in  the  followinf^  tahle: 

Taulk  (to. —  YtuHg  ^(u<lueiiun  ujcunltu  nporhd  by  ViiiUd  .SUUet 
'  Centtu  and  dale  ojic^ 


BUICBUOf 

mTB  mcroiiia. 

(■tiorttoiu).  1 

IjlUHtl  loos. 

Cnlnniclo  

nilnoB  

In'llsii  Tcrriiiiry  

7.  Jul,  Ml 

■i,  ha;,  6fW; 
.^,SOI,7lr. 

i-.Tfpii.'XM 

;u>!iK:L:iiju 

5.231),  ATI 

lit*,  ni.lwrj 
J  mil-  r«i,  v.Htj 
}uuv  ,1>,  v.nii 
J  illiv  M,  I'm.! 
IK'L-.  :si ,  i-.^rj 

tmv.  Xl.VUi 
iUlr.  M.VXti 

KtMitiirlty  

Michu;un  

^519^191 

IIMS74.IM7 

'3fl.»».710  1 

j.iwi,  fc"a 
i,.s:.B.  rvHii 
a),ir-".i,»i7 

IVi-.  SI,l«rj 
Juno  SO,  I'Ku 
.Nov.  iA.vXii 

li«c,  31,l9Cr2 

IX-p.  8I.1KU 
Inue  -M.iaat 

'J«,9lli,-.Ma 

'  as.vii.  Vi4 

2.  iWfl.  TH!I 

W4M>li«ton  ,  

weitvfisiiito  

The  prodaction  of  corI,  as  reported  hy  the  Bnreau  of 

the  ('en.sii.s,  ajjroes  exactly  with  the  pi  iniuction  a.'*  re- 
ported by  the  Geological  Survey;  and  froui  Uie  above 
table  it  appears  that  when  the  reports  of  the  Burcati  of 
the  Cei)suM  and  tlic  s(:iti>  ofiicials  cover  the  same  year 
tliere  iit  a  isubntautial  agreement  in  the  quantities  xe- 
ported,  the  g^reateet  vaiiatioti  being  shown  for  Penn- 
sylvania, where  th*^  production  of  hituniinou.s  coal  a." 
reported  by  the  iitate  exceeds  that  shown  by  the  Bureau 
of  the  Census  by  371,886  tona.  A  number  of  the  state 
reports,  however,  cover  the  Hsrul  y.  ar  .  riilin  j^  .lunr  .'{O, 
while  iu  one  instance,  Ohio,  the  report  cover-s  the  year 
etiding  November  15,  and  no  eatiefnctory  compariaon 
can  be  made  whh  the  Bui-eau  of  the  r'l  nstj.s  returns. 
-  In  addition  to  statistics  of  the  production  of  coal  the 
state  of  Miaeoori  collects  infonmtion  concerning  tbe 


I  prodttction  of  lead  and  rine.  The  prodnctioB  of  these 

metal**,  as  i-eportt  d  Viy  the  state  office  for  tlic  year  1902, 
amounted  to  126,831  and  '2M,^S  tons,  rc»>pectivcly,  as 
oorapared  with  134,587  and  240,067  tons,  respectively, 
reported  liy  (he  I'nreau  of  the  Census.  Tins  i-  a  strik- 
ingagreeuicut  iu  the  quantities  compiled  hy  two  entirely 
independent  olBcee.  The  state  of  Idaho  aleo  colieete 
infot  njation  eoneerninir  the  pindm  (irm  of  lead.  The 
prtKiuetiou  for  1SM>2,  reported  by  the  state  office, 
amounted  to  119,%^,000  ponnda,  as  compared  with 
'_>Os.itr>:l.>:'fK'  jK.nnds  report cil  hy  ih<-  I?uro!iti  of  theOn- 
sius,  the  ceuHUs  repcwt  exceeding  tliat  of  the  state  by 
88,870,803  pounds.  The  prodaction  of  lead  in  Idaho 
is  obtained  entirely  from  silrer  l)earing  lead  oi-es,  and 
the  total  quantity  can  not  be  detiuitely  ascertained  until 
the  ores  have  been  subjected  to  smelting  processes. 
'I'di'  .jitrnitities,  therefore,  were  r-^tinifitod.  This  f  n  t. 
ill  wimiit'lion  with  tlu-  fact  that  tlie  report-s  for  tlie 
state  do  not  neeessjirily  apply  to  the qtuntities  obtained 
from  the  ores  niincil  Inriiig  tlie  census  year.  ]ir(i}t;»l)|y 
accounts  for  the  niurked  differeni'e.  The  tjuaniity  of 
iron  ore  produced  in  tite  state  of  New  Jersey  during 
l'.Hii>,  as  rcjKjrtcd  by  the  ^jcoloj^icnil  survey  of  th«'  stat4>, 
arnoimted  bj  -44^,728  tons,  as  compared  with  441,i>ri> 
tona  reported  by  the  Bureau  of  tbe  Cenaus. 

XX: 

^IlXlNt;  AM)  M.VNl  K,\«'TUniX(;. 

The  couiiiiuation  of  mining  and  luanufactui'ing  by 
the  use  of  tbe  aame  capital,  wages,  expenses,  etc,  htw 

becit  ii'tontuatetl  Hy  tln^  (  (insorulntion  of  industrial 
enterprises,  and  it  is  impossible,  in  many  instances,  to 
segregate  the  st^uiatica  ao  as  to  show  the  tme  totals 
for  each  branch  of  industry.  If  tlie  slatisti<  s  fm  min 
inff  and  manufacturing''  were  to  be  taken  toji«?thcr  it 
would  \x}  t'Asy  to  find  a  common  term  for  this  union, 
and  coiripiu'utively  Himple  to  show  the  aj^jfrct^'atc  [injures; 
but  sucli  a  combination  would  not  be  a  eompliance  with 
the  act  of  Congress  of  Maivh  <J,  l!»(>i',  which  provides 
for  mine.s.  mining,  quarries,  and  minerals  as  a  distiiu  t 
cln.ss  of  <-cnsus  work.  Theoretically  a  perfect  mining 
census  .should  terminate  with  the  delivery  of  the  ore  or 
crude  rock  at  the  mine  or  qtmrry.  'luf  in  mnnv  casea 
the  employees  work  indiscrimiiiultjly  in  lM>tli  branches 
of  industrj'  and  no  value  is  placed  on  the  ore  as  it 
hiives  the  mine.  Where  the  milling.  sepanUin<r.  wash- 
ing, burning,  calcining,  or  other  fonns  of  reduction  or 
manufacture  were  performeil  at  the  mine  or  quarry,  the 
census  of  mine^  for  ll»02  includes,  as  a  rule,  the  <'m- 
piviye*^  and  the  exjienses  involved  in  the  entire  work  of 
the  establishment.  Hut  the  absence  of  uniformity  in 
this  respect  at  prior  censuses  makes  it  Impossibh;  to 
pr<>I)are  satisflMtory  comparative  statialies  for  a  number 
of  the  important  mineral.s. 

The  Twelfth  Census  of  manufactuiv.s  includes  in  a 
number  of  inatanoea  the  mining  and  quarrying  oper- 
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atlons  which  nrp  incident  to  such  inannfHrtnring^  as  the  i 

snn-l(in<,'aiul  r»'riiiiii<^  of  ores,  tlic  iniinufiK'turi- of  iiiomi- 

meate,  tombiitones,  etc.    The  atatij^tic^  fur  tbo  two  i 

branches  of  industry  Are  thei-efore  to  eome  extent  ] 

du[)li(-iito<i.  Thv  ioUth,  however,  are  presented  in  the  '■ 
following  table: 


Table  67.— J/ini'/i// .ki.^  i/i.idtifVi.Mxv.  -  tmi  •<,>d  tftoo. 


Total. 

IVOL 

Muuuttti'turcn. 

ima. 

■.]'". 

Sblsrii-ii  'ifliriais.elnki,  etc: 

Nmn^KT  .  .  . 

:i77.  f^^ 

.Siliiric!.  

J  iV,  '.tj>.\.  ,■•  1." 

Wagt'i-ainii'l^; 

Av^TdK*'  Iniril>nT  

ri.wta,  117 

Wiii;r:*  ,  

■2.  TiHt.  :V:T.nTf.i 

»;v;.t/tv.*,'>it 
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I 

The  c.-i'ssatioii  'it"  v.nrk  in  tlic  untlir!H.'iti'  coal  imliistrv 
for  a  muiibcr  or  moat  lis  during  iIKt2  tviicU  to  ri-diicc 
the  valne  of  tho  rttadsric^t  for  the  mining  cen<ais  as  rep- 
n'.scntiiii^  i-oii(li(io!i<:  rliirin^  ii  iioniiiil  yi'iir,  hut  ^vith 
tliit^  t'Xci'pliaii  tilt'  totals  iiiuy  In-  accmjleJ  sliowiiijj 
the  aj^firegnto  itiiportaru-i'  of  tin-  two  ioduatrius  duriiij.'- 
ii  pt-riod  of  twelvi'  ntonilis  and  tlif  proportion  v\liicii 
each  (.•oiitribnti's  to  tiiis  !i>,'j.'ri>i,iitc.  Tiir  taMo  indicates 
tiiat  the  kiiidr(><l  iiidiiNlrios  of  iiiiiiiii<;  and  nmnufnctur- 
injr.  which  include  the  nicchunical  indu-tri<>s.  jjavp:  em- 
ployment, on  an  average  diirinj.''  the  year  to  f"..:!liS,!t;i3 
persons,  and  \mv\  1 )  l,Hi'i<l  in  salaries  and  waj^es. 
Of  this  total  the  sjilaried  officials  numbered  Ktt.STti.  or  ' 
(>.!♦  per  cent,  and  the  waye-earners  a.KOH.  11 7,  or 
percent.  The  ininin*,'  intUisirics  contributed  9.8  per 
cent  of  the  number  aiid  18  per  cent  of  the  wages  and 
salaries,  H'sixH  tivety,  and  the  manufacturin;^  and  nie- 
cbaiiical  industries  Ko.'J  and  >7  jwr  t-eut.  respectively. 
Of  the  #13,$<Kf,10d,i^8a  reported  as  the  gro^itf  value  of  | 
products,  mining'  contributed  5.8  per  cent  and  infl.nnfac-  ' 
tnres  'M.-Jt  per  cent. 

In  a  few  of  the  btutic  iiidu&tries  it  u  possible  to  follow  , 
the  production  of  the  mine  to  the  initintorr  stafj^o  of  itM  I 
manufacture  and  to  a--certain  the  (|uaiitity  and  value 
of  the  product  after  it  has  pasmi  tbrouj;(h  the  lirsl  | 
manufacturing  process;  but  the  comparison  of  this  qnan  -  I 

lity  and  value  with  the  <|uantit\  .•md  \ahii>  of  the  inin- 
eral     apt  to  be  luisluadiog.   The  minerat  luaieriak  , 
consumed  in  nwnufactares  are  neces-oKrily  the  result  of  j 

luiiiin;^'  processes  carried  on  at  a  pi'.  \'i  ni-  date,  and 
often  the  mauufactiircd  product  U  coiuiKi^ed  of  ditfer-  , 
ent  minerals  and  other  mhstances,  some  of  which  are  J 
the  result  of  manufactures.    For  iiislaucr.  t'l  |iroduc- 
tioik  of  iron  ore  for  ltH>2  wfts  ai»,iiti4,41M  long  tuiw  and 
of  p^  iron  17,821,307  long  tons,  indicating  that  each  j 
ton  of  pij;  iron  re<piir<Hl  aboi;*  t'.vd  ton-  d'  iinn  m-e,  but  i 
it  is  pi'obable  that  a  lurge  proportion  of  tbu  pig  irou  , 
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was  manufactured  from  iron  ore  mined  during  the  pre- 
ceilinj^  year  and  that  a  considerjilile  proportion  of  the 
pixiduction  mined  during  iWXl  was  not  used  in  manu- 
factures  until  after  the  expiration  of  that  jear.  The 
]iroduction  of  piu-  iron  eoiisiuned  not  only  all  of  the  iron 
ore,  but  a  large  proportiouof  the  (104,007  short  tons 
of  coal  from  which  26,401,780  short  tons  of  coke  were 
produced,  jtnn  licallA-  all  bein^  eniplityed  in  blast  fut- 
iiaces.  I'tie  indu^itry  also  consumed  the  ll,STft,ti75 
long  tons  of  limestone  used  for  fluxinfr  purjioses,  and 

III        1 1 1  i;i  I  it :  t  ir  -  (if  ('.  111!  :is  fuel. 

The  niw  luatcriiil.s  reported  at  the  Twelfth  (Jeu^Uii  as 
consumed  in  manufactures  amounted  to  9^,380,140,942. 
Of  this  total.  s:i.;M".7-'7.04.S.  or  Sl.-J  per  cent,  were 
obtained  from  the  farm;  iiiU8,i*ua,116,  or  b  per  cent, 
from  the  forest:  fl3I9,975.108,  or  13.4  per  cent,  from 
the  mine;  and  *''.t;:!.'.c.7 1 .  <-'V  four-tenths  of  1  per  t-ent. 
from  the  .'jea.'  These  umount-s  reprcijeut  the  umterialii 
<-ofisumed  during  the  jear  ending  May  81, 1900,  while 

till"  produefs  for  the  mines  and  <|uarries,  which  prod- 
ucts were  valued  at  5^7Ut>,.^a4»,417,  were  for  the  cAleudar 
year  ending  December  SI,  1903.  The  two  amounts, 
thereftirc,  are  not  c(impariililr.  This  lack  of  eomjiar- 
ability  is  due  not  only  to  the  tact  that  the  two  reports 
cover  ditfet-ent  |>eriodK,  but  also  to  the  fact  that 
the  value  of  the  products  of  the  mines  and  ipiarries 
inclinles  in  iiiaiiv'  iiisiaiKMvs  the  value  of  finished  pixid- 
iicts  ready  for  consumption.  Vitr  instaix'e,  tht«amount 
for  the  protluct  of  tnines  tind  quarries  includ<>s  c<>inent 
to  the  value  of  !?l'4,20S,;}aS;  finished  slate  jiroducts  to 
the  \alne  of  >';>,*'>!t('>.o.')l;  huhrstones  and  millstones  and 
other  (itii.<<lied  abiusives  to  the  value  tif  5iMl.-_'o7.  It 
al«Q  includj-**  eon>iderable  |)roportions  of  the  products 
of  marble.  snndsloiiC'^  and  i)Uart/ites,  silicOOQB  ciyslal- 
line  rocl(s,  anthracite  coal,  natural  ^iis,  and  other 
miuerals  which  were eitlier sold  attlie(|uarry  astiuishcd 
prodiietft  or  eonsuoied  in  othei-  establishments  than 
those  engaged  in  manufacturcij.  But  the  coiit  of  the 
materials  obtained  from  the  mine  and  consumed  in 
niaiiufaclures  do<'>  not  includi>  the  cost  of  ctial.  natural 
ira>,  or  petroleum  used  as  fuel  in  manufactures.  Accord- 
iii^'^  to  the  Twelfth  Cenxitft,  all  kinds  of  fuel  consumed 
in  iiianiifactnrine  establishments  cost  ?'2(Ci.H-j<i.(i3i'. 
and  there  wa»  aL«o  paid  !?Hi.0><«,3g8  fur  the  rent  of 
power  and  beat.  A  laro'e  iiropui  tion  of  thiscost  repre- 
s(-nt.>  the  products  of  mines. 

While  all  manufactures  depend  upon  the  production 
of  mines  either  for  raw  materials  or  maehinery,  the 
jiroduction  of  metals  is  the  ino-t  strikiiif;  illustration  of 
this  iiiterdependcuec.  Of  the  various  uictaUt,  iron  ii» 
the  moat  important,  and  it  is  possible  to  show  its  pro- 
diiction  in  connection  with  thf  | n  i  (Im  t i:i  df  the  min- 
enils  upon  which  it  dejM>nd>.    .\  prc-i-iiiiUion  of  this 

'  'i'wulith  C'4>U!<u»,  litiixirt  uu  Muuutdctuixn,  IVirl  1,  poj^e  cxxjiv. 
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cbftnieter  is  made  in  the  foUowiDg^  statement,  which  | 

pieisents  the  total  production  for  the  United  States:  ' 
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The  ratio  of  iuereuNV  in  i\w  priHluctioii  of  iruu  uix* 
and  pig  iron  during  the  peritnl  covered  by  the  above 
stutotnoiit  wa.s  14r»  por  cent  and  VUA  por  cent,  ro- 
bptsctivel,v.  Tiio  pnxijK'tioti  of  ctiki.'  inci\>a>ocl  147.<"» 
per  eent^  and  of  linieMtonc  u>(>d  u>  lluxin^'  itmlorial 
P2.1  per  cent.  I'lio  profluctioii  of  iron  and  ••tt'cl  was 
vuUuhI  at  WSii,!)54.34>S  at  the  census  <if  iSiH",  and 
lit  ^^mW,S)08.273  at  the  ceusUii  of  IStOo.  an  increase  of 
$3T3,tilH,5ti*5,  or  8<5.(>  per  cent.  These  liidustrii  s  mh- 
depend«'nt  upon  the  production  of  iron  ore,  uml  itn 


Tablk  08.-1  MhKDi:i<EXDliXT  GliOWTU  IN  TUK  .MLNLNU 

AKD  COLORADO; 


increase  in  its  production  would  necessarily  be  followed 

by  a  eorrespondint;  increase  in  tlieir  manufactures. 

Wbeit  the  uru  uml  fuvl  butli  ux.ist  iu  lliu  !aiiu«-  loctii- 
ity  the  corresponding  manufactoreft  natarally  develop 

locally:  tlii-  i-  w.  II  illustnited  by  the  jrrowth  of  iron 
nmnufacture.i  ui  Alul«iuia  duriiijj  tlie  lu-^t  two  decade,-. 
Whereas  at  the  cennns  of  18K()  Alabama  ranked  fifth 
ill  i  ifkp  ;irii|  i'iirli^"i''if l>  it>  iron  and  sleel,  in  M*o<' the 
stattr  was  second  in  coke  producti(Mi  and  sixtli  ui  iron 
and  steel  manufactUTeik  The  nipid  ^-rowth  of  luanu- 
facturiii;;  tn>!ti-t rir-  i-  liuc  t..  t'm-  ulilization  of  the 
t>tat(^'s  rich  iiiiiii  ial  ic.MJia<'»  >,  wJiit  h  were  ne^rlected  in 
the  earlier  yojirs  of  tlie  ci'ntury.  Tin;  state  posisessee 
w  ithin  its  borders  all  the  reipiisites  for  iron  manufac- 
ture iron  ore,  cokin>.'  coal,  and  limestone  for  &ux. 
The  atmia  h  trw  of  (.'olorado,  wiii<'h  ha.s  developed 
jjreatly  in  coal  and  iron  and  the  attendant  manu- 
facturinj,'  industries  during;  the  lai^t  decade.  The  fol- 
lowiiij,'  t.ilili  sliow.s  the  interdependent  growth  of  the 
coal  and  iron  and  the  allied  uianufaotuieB  in  tbeee 

states: 

ASV  M.V.NLKACTLKlis  IJF  COAL  AMD  lUON  IS  ALAB-VMA 
1902  AND  1S89. 
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Wkilea  considendde  portion  of  the  hitunnnoua  coal 
was  conaumed  in  tbe  mauafacture  of  coke,  large  quan- 
tities were  need  as  fuel  in  mannfaeloree  generdly,  and 

9\m  in  other  indiistrie^i;  therefore,  the  increa.se  in  its 
production  is  not  necessarily  accompanied  by  a  cor- 
responding increase  in  the  production  of  iron.  It  in 
also  protmhle  that  a  jKjrtion  of  the  coal.  coke,  and 
limestone  produced  in  these  states  was  shipped  out  of 
the  state  for  consumption  in  manufactures  in  other  sec- 
tions of  the  country.  nuritiL:  itn  |n^rio<l  of  thirteen 
years  covered  by  thie  table  the  4uautity  uf  iron  ore, 
coal,  coke,  and  flnxing  mateTial  more  than  doubled  in 
lH)th  states,  and  tin-  \  :iliicof  iron  and  .steel  and  foundry 
products  indicates  that  tbere  luit»  \»na  a  very  largo  in- 
creflJBe  in  the  nietnl  indnatriee.  though  the  stntistics  for 
them  ct>ver  a  pcriixl  of  ciilv  tf^ii  yrni-'^. 

i!4CUUuiuie.s  of  production  in  manufactures,  demand  the 
proximity  of  raw  materia],  and  also  of  a  market  for  the 


finish)  il  jno  ltiet.  or  convenient  trans|)ortatioit  facilities 
for  eitlier  or  both.  In  the  endeavor  to  secure  the  bene- 
fits incident  to  th«  {jreatiest  number  of  these  conditions, 
factories  have  twen  locatwl  in  dilfereiit  se<  tions  of  the 
country,  according  to  the  relative  advautageci  to  be  ob- 
tained from  proximity  to  materia^  market,  or  trans- 
portation facilities.  Thi.s  lo<-alization  <jf  industries  has 
iMcn  in  some  instances  a  gradual  growth,  as  in  the  case 
of  the  mannfiictnre*!  in  the  New  England  states,  and  in 

otiil-rs  ;i  l:i](iil         fli  i|  mn'il  I  .  fi  illi  i\\  int;  lUr  ■ii--,:<  iv  r  i  v  of 

exeeptiunul  uatural  at^lvautiiget*,  such  the  coal  uud 
iron  fields  of  western  Pennsylvania  and  of  Alabama. 
ConsiderinL'  flu  c  ensus  of  marmriu  tin v--  of  l!»(Mi  and 
the  mining  eensuii  of  comparable.  Table  tiSI 

shows  the  total  value  and  the  proportion  of  the  prod- 
ucts of  rill-  tniiios  and  manufiu  rnres  in  tbe  different 
googmphic  divisions  of  the  country. 
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TABtt  60.— VALUE  OP  MIX'E  AND  QUABRY  PBODUCT8  ASD  JIANTFACTITRES  THEREOF,  BY  GEOGRAPHIC 

DIVISIONS' 


KTMOK. 

NiM  Mtv  iiOAMy^riKNtivcT*:  im. 

l.«  r.-sn.        iiiM  >5l>«|rAIMy 

rniiniiiTit.  ijMX 

All  iinriHcbi.* 

FuelK 

VcrcenL 

wo.o 

All  mliHf 
ami  quart gr 
PIMiirti«i 

rcr«eut 

itetallie. 

Tom  

S'.ird)  AtliiiitiL-  .......  

Smtli  Centntl  

l7tS.UO.ll8I 

100.0 

100,0 

•216,418,  fi87 

J3.  TJ8,  (TO.  390 

mo 

100.0 

7i.r>7i 
SM.s-4  itu 

1 IX,  S7:i,  i,Ti 
 ^ 

::t.  1 
It,  11 
!)1 .  Il 

i:.  :i 

■il  :i,  "1)1 .  i;4-> 
.%■>, 'jj>., 

:!;,?i7.'.>ll 
■J!^,  tai.fM 

I'l.  'l 
11.11 

-2X.  1 

1. 1 

1. 4K1. 
T'j..  MV 
yi.ili-.Mi; 
:■<».'.  ^'-L' 

-J  1 

41!  t 

■-',i>77,a!i>,'.'4il 
IV<l,i-li.,7'J'- 
1,  U'J, ;  17 

iiii  i;!-.'.  I''; 

i42,SLtl,t«U 

6.  j 

I,  .7;, ^7.'.,;l^^ 
•(-"■i.JiJ,  7.1; 

7T,Jll.l|:i 

4.  H 

;u>.l 

1  '-^ 

'Kjtvlurituui  Alaska  uimI  tlawalt. 

*lBaludai  itfiMUiikU  abnalveb  aad  ehcmlail  lll■lvrl•1^  ]>lgn«n|ii.  and  Mlaeclluieou*  nlttvuilK  in  addilloii  V;  twe>»  ana  nataUilenMw  nimnila. 


Tlio  North  .\(liin(i(-  ^^dites  i)iiMiiKi'<l  only  -J.l  j>or  font 
of  the  ores,  but  the  value  of  fuel  ttuiounted  to  46.5  per 
cent  and  of  manafactUTes  to  more  than  half  of  the  total 
for  the  Unite*!  States,  indicntiiig  11  coiuciitiution  of 
liuuiufu*-tiin':<  to  obtain  the  advantages  incident  to  a 
liberal  supply  of  fuel  and  a  ready  market. 

Tl»»^  Noitli  Ct'iitrul  stiitos  ptocliiic-tl  ore  mliu'd  at 
|t>l,:2lti,84ti,  or  i±'i  per  <>ent  of  the  total  \'alue  of  tiie 
ores^  bnt  the  value  of  the  fuela  and  manufactm-ed 
pnidiicts  fuiined  only  lis.l  jwr  cent  of  the  total  viiluo 
for  the  United  States.  Xhi»  tends  to  show  tlml  the 
ores 'were  not  ased  where  they  were  mined,  and  that 
thf  mine  operators  were  forced  to  take  advfintufie  of 
the  traufiportation  facilities  to  supply  material  for  the 
factoriea  in  the  North  Atlantic  atate^t.  Of  the  ores 
obtained  in  the.se  states,  a  valiu  il"  >^''iS,l».'{"i,:itt+  repre- 
sented iron  and  coxiper  fram  tlic  mines  tif  northern 
Michigan  and  Minnesota.  The  lari.reHt  part  of  the 
£reij,'ht  tnin.sjKjrtation  on  the  (  Jn-at  Lukes  is  on  ai  coiint 
of  these  mines.  Trauspurtatioii  facilitie«i  iiere  pluy  an 
important  part,  the  iron  ores  of  Lake  Superior  being 
transports. 1  in  tlii'  -^niith  T.nko  ports  and  to  tlie  centers^ 
ot  cheap  fuel  and  iron  eoiisiiinptiou. 

The  value,  $110,8S3,6T6,  or  51.4  per  cent  of  the 
tdlal  -Imwii  for  the  ores  in  tiie  We.stem  states,  was 
coujpo.s<;d  very  largely  of  the  vuluc  of  pretious  uieluKs 
and  copper,  these  minerals  feraiinj;  67.9  and  29.1  per 

cent,  respeetively.  of  the  total  C'  v  tfi.  L.  nnntplii,  fHvi- 
sion.  The  jx'liued  metal  ohtaiiuil  imui  Uuili  ol  liiese 
minerals  was  sent  elaewhere  for  nmnnfacture. 

The  fi-eijrht  movement  on  the  tir<'at  Lakes  for  r.H»:i, 
asahown  l>y  the  reeeipt.s  at  the  Lstko  purt.*,  uggrt'piteil 
54,0V4,7-J!>  tons.'  Of  this,  iron  ore  and  mineral  tonnajre 
(not   iiu-ludinjr   l  oati  was  pi |    tons  and  eoal 

8,260,117  tiiiis.  iiiakinji  a  total  of  ao,  151,611  tons  fur 
mine  products.  This  was  66.9  per  cent  of  all  freight. 

'  Dt'iwrtiiient  of  ( ■oniinerct'  iitnl  l.iil">r,  Huivim  '.l  Stali^iii  f, 
'*  Monthly  8iuuii>ar>-  of  CUjiiiiueree  ami  tinaiice  oi  thu  Uuittnl 
SIMM,"  Kovemlwr  1  to  Febrmry  SA,  lfiOe-3,  i»8e  1797. 


The  iron  ore  production  of  the  upper  I>iikc  district, 
Michigan,  Minnewtu,  and  Wisc-uu:»iu,  wait  )tlf{H>^,s^l 
ton9,  distrihtited  as  follows:  Michigan,  11,136,915  tons; 
.Minnesota.  l'>.l;57.tMO  tons;  and  Wisconsin,  7SS.)t!»6 
ton«.  This  was  7(>.l  per  cent  of  the  iron  ore  produc- 
tion of  the  ITnited  Stato«u  The  copper  nhipmenti*, 
thoii}clM>r  L.'"'iit  vaUie,  do  not  (■!iri--i;nili^  a  lar-jr  lonna-ji' 
item  of  tbu  Lake  ti'afiic,a:>  most  of  tlie  ore  i»  t>melted  ut 
the  mines  and  only  the  copper  shipped.  The  copper 
produi  t  ot  northern  Michijiuii  for  1902  was  171. Uii*."»«t3 
pounds,  or  toii>«,  but  a  large  portion  of  this  prod, 

uct  wan  shipped  as  ininera)  to  he  smelted  at  Buffitla 
Tlie  total  copper  shiinKc!!!- mi  ( I  pi  iit  Ijikc.»  wci"e 
140,509  tons:  this  toiuiage  inoludto  sbipmeut^  of  copper 
from  the  head  of  Lake  Supeiior  received  from  th«  West. 
The  n  i MX  .  itient  of  iron  ore  on  the  Great  Lakes  is  shown 
by  till-  io||o\vin}r  talde: 

Tablb  70.—Mortiuent  of  iron  ort  o«  tlit  Urtat  LaktK  tSOi. 


Pnri., 

ton%. 

Tons. 

9«,ooa.<u 

Snii..T|..r  iwrt*.  ,   

ji..;;<,4.v. 

:<,--•>;.  171 

luilntl),  Miim. ,  

■iVI.Nll 

Klk  lUiitiK  Miob  

;w.  *7.> 

I  w..  Hiirt"ir.,  .Minn..., 

■'•.+>'^.:(N 

rniitporl,  Mii'h  

.11.  ■i<i 

Aslllilli.l.  W  i«  

;s,.v<i,i'i;i 

7».i;iij 

W.'^l  s,i|M  rit'r,  W  M  ... 

1,1)I7,.'^I^ 

Smith  I'hiinnti,  111  

a,aw.uats 

1I.iukIi<"1i,  .M  ii  h  

l.l.^il'. 

MiliViHikCT'.  Wi-.  

m,m 

MciPliii  111-.  Mil  li  

I,  .•i.'.,rv.:i 

I>ic9i|ui- Mlvit  

22,'sv'i.;iu 

5,S!e,t7T 

KwmioIm,  Mkb  

(ilndctnnr,  MM  

MmiiMi'iiu-,  MU'h... 
Mc-n-nnhii-i-.  MIch 

(in  .  11  Hin  .  \Vi»  

Uiliraukw.WU  


All  othei*. 


%,<••• 
1.4;!.. 
cm 


I'l'lriit.  Midi  

.\%lltjllMllll,  <  »hin  

Cli-Mlnnil  Ohi.i  

Ciitlt;i-Jlllt.  Ohin  

Kiiirjinrt  HtirUir.  i  iliio 

lltir..ti.  1  ilii^»  

I.'.tjiin.  i^bla  

Sim.'.. i-Xv,  Ohio  

Kri.'.  I'll  

HhiTnl...  N.  Y  

Ni-riii  Tonawaiala, 

N  V  

T.  .ihimiada.I).y.... 


so  IMU 
t.  74:1,  r.7» 
4.1i--"i.-,'79 
4.  :uis 
1.  1>J-  ,v/.> 
ii'.i .  -■»■. 
1 .  i;t'>,  i'/.' 

|t.|.:tM 
1.I'.«.1H7 
1.7v.'>v. 

■i.'.;i7.i'.« 


All  others.. 


7...T:i 
'1.  :!.'-'7 


7».I1S 
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Th<>  rluVf  ii-i-  in  imuuiftK  turi  s  of  die  various  jtrod-    us  tlu>v  (-iiii  Ih'  reported  sepantelf ,  ftTO  sibovn  in  the 
iKt.-  ui  iiiiiicf.  ami  quariifii,  uud  tlic  a^j^regulo  value  |  follouiug  table: 
of  the  minorals  and  the  luauufaetuied  products,  no  far  '  . 

Tadlb  Tl.— mine  USD  QUABRY  PItODUCTS  AKD  THE  CHIEF  MAKUFACTURiyG  INDUSTRIES  UTILIZIKO  SAME. 


CbMKtCf. 


VtikUf  of 
pioduct. 


M.»X('rACTl-|aNG  tOmTTZIDi: 


CtwiM'icr. 


pvoduct* 


Copper  ore  '  <U,l7lK«ai) 

Colli  (UkJ  >'.rv.  r   •  «i«2.0(a 

Inm  OA!   MfMtkSIl 


Ij  «rl  naa  tiue  on  '  14,iMi,I77 


ijuiijLxilTer  

<9Ml,mthMctt«... 
CMd,  Mtvnlnciuii, 


ttrueliml  i 

CCBMOt  

CUy.,..,,,  „  

LimeitoiKMiid  d«l«a>H««. 


.  .    ...    .  MWPllltCI. 


AbiwdTt  miteHiilw 

Bubr»ton««  unA  millMoaeit.. 

CVMrundMin  Mid  em«ry  , 

€rv«MSIlnv<|tiaiu  

tiarnvt  . 


Gt[iul*UiiBe««iul 
tthn 

ice. 


Ilihnarial«iirth, 


ItldllM 


OiMonw,  wbetMonn,  tndaivilie- 

stones. 
Chemlvsl  nuitcttalii; 
'  Bonut...—  ., 


Vluonpar  

gypmrn  •-  

niontliirtoimk  

Sulikoar  and  prrlte  

Piicnienu: 

Barytra  

Nioviiil  |i]giD«nt«>  crade . 
lltoaell«De<NR 


177.  Ml 
LDOOkOm 

71.:«*7.T» 
!(,im.lfn 

aQ,«i.mi 
io,ni.m 

1S,2ST,»M 
llll,Wt 


2.983,614 
M,1M 


Bclb:  bfm:  bmni and  copper.  n>iu<i:  iir^i.xM  uMiDicHarni  iini-.tiiiie>.;  iHWMBWmw!; bjonw wmrtnmt 
ctiuicr  nuritliiE  ami  rHinIng:  vl»iri<'iil  H|'|iiiniiiLv  uri<l  miii|>ii>'>. 

Qolif  bihI  sllri  r  lent  iiinl  foil:  »>I<lattil  ^llv.•T.  ri.Uuliiif  aiiM  n  l^nliiii.  iv<t  (rum  thp  ore:  Jew- 
elry; pern.  »;<'lil:  plaifM  and  Brltatuiiii  \>iii\'.  -lht'iM!i)tliiii>f;  -llviTwuri';  n  uti  I)  litw*. 

CuUerj-«ni1<0k'i'ii->l^:  lilc*;  flieanu»-.  (tiaiulr)  uud  iiuhIiIik?  .■<lii>|' I'l.nlui  i^;  kiis«iii1  i'll^i.>v.s;  , 
j«»  Brni  liiiits  uii'l  iiii  :«  r»:  hudwan:  bardwara. mddiei v ;  lnir~i'«lj.»!<.  l«ri..n  i  riHiiK-;  irou 
andmti'l:  in>ii  uii.l  m.i  I  bolu,  nuU,  wuIkis,  rfv«t«,  diH.r>  mi'l  >ljiiut-p<.  (<>ri:liiK'.  nui:>-  n\td 
i){4l!t'!<.  »rim);lii  jiiii.".;  iHiowork,  ■ir»hlt)>cmT»l  «ud  DniutufiUMl:  i.nliiumi'  kikI  (ir.liinni'e  I 
f^tnTv^:  tK'li.H.  c  ar  i>*tr  Kinl  t-H-'h:  K*»fi'H  ahil  VAlllt^:  siW'h:  «H-iik'>^  iillii  I'lihllix's:  [ 

w  ii-«-.  lujicliiiii  mill  uiiihl:      lim-  miiriaiii»«  mul  Hit.iftiiinMii.«:  ^iirlims.  Mivl.  ..  ur.  dihI  ciir- 
rlii4[L\  oiniiii  lUtliiKM  mill  lii'iitiiii:  HiiiKiruta":  ••iiiicll*  iiinl  liniii'l«.  tin  mul  i'  :ri<-  pUitM;  t<Kii»; 
t^^wrltemaud  Mi|'|ilU'>:  vault  UkIkh  hikI  vi/ij'.llni->r>:  wlm.  u  lr>jMiirk.  Im  Imiuig  wlin  lope  j 
UMoUtle. 

BnhblU  mr(iil  iiii'l  xnliK-r;  ihiint-i  i  |_itirnirnt.» i ;  ^-ulvaiii^cititf:  Kmi-I.  luir,  uud  slMCt;  l«ttd.  j 

sniflltti;^  iind  ri-tlmiii,';  t>  in- fiMin-iinj,';  /itir  snn'ltii]>:  nti'l  rx-tniin;^-  I 

Iriiii  jin-1  utii-l  jniliiMtTi.-i;  ihiMi  n.-  iitnl  cN*  nr.riil  iiinl  jwitii  itnliiKtriv*   ».j 

AiuuL|;uuuitti*t],  tiLutr.ifiLoti^ri'  ol'mincm!  (ii^mi'UU.  v'Ui.-mU'iU!t,  t:tt^   I 


Ma,a9«,»79 

!>.",i::i',,;:;!:t 


\v\H-l  {manufoetuiM);  coke;      lllamlnallnK  and  headiwi  coal-tar 


Pud  an4  ligliliiu:      wrtioil . 
u,ttBnSBg  


IVtrulanao, 


Brick  and  tue;  ntiviMeK  iHiCtairr.  i«m«om«MI  Ano-ciny  p*«duet«  • 


\lAmt  (aet  ctncain  BiaDtiHa,  «1«t«k  aHuW*.  nd  aawWciceil;  aniU«  ud  

UCttt*  aad  ttaibAaacae  ||«TllW«nd  INnHng  niMcillilaj  ni^iiiix,  luiek  mad  «ti««:  pkuMriOff 

and  ttuocoiinirk, 

MllUi».Mit**i     

KliltTJ  MdlH'l.^  

Wi>i>l  tiriintiiriK iitiii  Niiiil[iiiiHT   

Abrasivtu  

GliiidUiiiic*     

Cleamf  nf  and  intUiiiiir  ptspiaatitna.   

Hon  n  and  wheMODc*  ;  


ao*,Ms,iw 


75,  na 


AtplMlniin      Mtmnlaoui  toek  .• 

Btoxile  f 

CbnoieoTtt  

P«ldipar..  

Flint  ( 

FulWscanh  

Oiaphito  i 


LilhiumoK.. 
Sliiirni>s4te..... 

MMi  

Mica  

MotyMmnm. 
M«nik«it«,.... 


lin«k«l  •nd  «obali. 
PitelouvMOtM*.... 


aiiiMtMid  

Talc  and  m|Mitoiu!. . 


Vmnlun 
VaniMlliiM  , 


«>.»» 

'S6,7» 
l».!!Ki 

tU.30» 

*V,.7« 
IlllkMt 
*'»  .... 

I,  ISM' 7 

B.975 
48.  IB 


Cbcmkalg  ;barii>  ■cM>:  ^Ima  and  |ioU«t)-  mauubetiue;  l«tn  oMta  and  BrMlay  pioducU 
ipoReiT). 

Olaaa;  flux  (or Iron  lumac»»;  obealoai*  

PtoMMiii  and  (tnceowvrk  (id«M«r  of  Puii  •nd  wrII  «ad  ocvMit  plisMr)  

FMttNiNifiadi  pNimbMM)  ,  ■ 

'  '  iftilplinTle<MiM)i  viptafrwOpiBiKiwdor)  


I) 


]2.«1%?» 


jchemlnJ^  pslDtt  (ptemcnti)  i  «,<a,SU 


nMproaAnK.  heM  Inrolatliut.and  lumoMiUMiitlM*  HBiiiaeuinffi  

Cbnalrab:  pnlntxand  TamlMi;  oIwIiIp  vim  Inmlatloo:  iwvtiii;  ow)  |i»>inK  OMtedali.. 

.\!iniiiinini.  i-h<':ii!i     , 

Kuriiivi.-i-  litiiiiif-;  tKinl.'iiliK  ^tivh  rlHiiiiKiN  ., 


J  putti'i-y  uml        ivii<»l  tlllt  r;  .H'uunug nuiipsi:  glaM maaufacturt^ . 

Pctrolvum  ndittin^  IrlnrlfTiDKoil), 
aimnhil*  and  in"pbUv  refii  ' 
lubrlcanu).* 


Cbcmml*  i  uedMiiBl) 
rumara  Unliw  


•I 


Axlovmwc:  elvctrlcalapnamnfaRdmppUnilniulatlon);  fi«iMtRndiitloa;  ««ll|i«p«n. 
ti«(d«n(av«t«vl;  pbvmlcaw,. 


CbcmlealK  <mr««artlt  wilt*  lDrii»r*n4c«e«nt<U«in«iit<)  

I.VIcbrI:  Hiiid«nlns><iii«l;  «IKif«;  <«iii«g«;  vUietrtplatliw  

ICohall:  Ohcmiraibi  

I.jipiilnrv  «Mrli  ,  ,  ...  ,  

H>inl<'tiiiik'  ■'(('..'I:  I  .l.iririL:  ni.n  i Inlii;  manubwlunMnI ar«litl!il>l  ttwlli.  

liiti"-.  riiriK'i'.'i .  -Tii:!!!!  .  mill  )iiiii<ilii([  aaod  ■  

jsiiiii.:  H(iirtii.t..ri.  ■  tii;ii^<iv  !iijlaini,e(ii  

K|..<ir  Mil     Kin  |.r...i  pnllif;  i  locMlC  lOMlMlOn;  iMftt  lOKllMlDlli  iQIIliC*  hietD|l$  IttbflnnUl 

I    l^ilr.  r  luittinJiii  II1T1'. 

I  HunWnliig  mcd;  <.<he]iUuaU    

||Biini«iitiif  itMh  cbcmlnli  


■'■\ 


(') 


S.Ta(i2Sl 


•KM  lepoMed  Mpantely. 


•  ITuHcd  lllal««  iicvlaviial  BarvKFr  "M&rn]  Rnoam*  of  <b«  I'nlted  SUtM^"  nw. 
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MINES  AND  QUARRIES. 


XXI. 

EX1>01!TS  AMI   1\I1'()1;T>  <>l'  VIINKKAI.S. 

EjepoilM. — W'hilo  tlu'dovc'lopiiiontof  the  oxiKUl  tiiuli- 
has  been  one  of  the  tcuding  featureft  of  indiutrial  prog- 

r('>s  ill  till-  I'ltitcil  Stnto.  till'  \;i^t  majority  nf  iniiicral 
pruilueUi  of  the  coiuitrv  un-  .-iilijccti  il  tu  iiiiiiiiitiictui'iii^ 
procei)8M  before  tbey  are  scut  out  of  the  country,  and 
therefore  tlie  prtnluets  of  the  iiiine-<  anil  cuiarries.  as  rc- 
porlwl  to  the  Ceii.siis,  form  u  \  ery  -mall  pruportioii  of 
the  exports.  The  total  exports  of  f^ollle^*til•  iiu  ii  lmn. 
(li-e  for  11(02,  exclusive  of  j^oid  ami  -iIm  t  aiul  plios- 
phiile  roi-k,  iimoiinted  to  jil.:i4!».4!»;;.L''l'l.  ami  the  ex- 
ports of  the  ])ro<liu  (.s  of  iiiines.  iru  liidiii;,'  erudo  niln- 
entl  oil-.  :i!iioimt«<i  to  ^.'io.-'iL'T. '>! 7.  or  only  L'.r>  percent. 
The  coining  valtie  of  and  the  cuiiiiiierciiil  value  of 
flilTer  produced  daring  1903,  as  based  on  the  Census  re- 
port-, aiul  tlie  pi-iMliief ion  of  >_'oId  and  -ilver  in  Alsiskn. 
a.si  estiniiited  by  the  Director  of  the  .Mint,  aunuiinted  to 
tl02,<i1»5,557.  Exdnsive  of  coin  the  eoininfT  value  of 
gold  and  the  eoniinereial  value  of  silver  o.\p»>rte<l  was 
^TOjill'.Mtl.  the  exports  amount in^'  to  tiS.*!  per  <enl 
of  the  production.  The  elassitiention  follour  I  ihe 
Bureau  of  Statistics  in  compilinjr  the  sialisti<  -  of  <'x- 
ports  does  not  correspond  exactly  with  the  I'lus.siticatioii 
of  mineraU  adopted  for  the  eensus  of  1903.  Their 
fiirnres.  however,  may  tie  n-cil  for  the  jmrpose  of  in- 
dii'utiag  the  upproxiuuite  aiuount  of  crude  tninentLs  ex- 
ported.  The  following  taUe  presents  the  value  of  the 


I  exports  of  doiiie.stie  merchandise,  exclusive  of  <.'old  and 
siiv  i-r  and  phoe«phate  rock,  and  the  latioof  the  cxpoi  t.s 
of  the  priMlncts  of  mines  to  the  total  exports  for  each 

year  from  lSSi»  to  li<oi^: 

^  T.iuu:  7-. — I-lii-urt*  oj  (liiiniMic  mcrfhiitidnt  and  jjiiAlnciHif  mina, 
txduiirt  <if  gold  and  ritrtr  ond  fkoiflmU  rodb  1819  to  JOOt. 

(CkimiiUeil  ftoDi  nnniul  ivDonii  oi  the  Bimau  «I  StotMci,  ou  CoaunoMa  and 
ItavlgMlaa  of  iliv  Tnitad  (<lat«s,  ymr  nidlor  Jmra  n.] 


VCAM  tenvun  jvsc  9 


Vitinc  «{  cx- 
poru  o(  domw' 
lie  incicluin- 


Vll  Jl'-  i-X 

l-tr:>  ci  i-nni- 
m  l-  •!<  (Ill- 
miiH" 


rlwling 
rnuhiimL 
omloin. 


IVr  cent 
of  |»mi|. 

of 

mint!*  to 


tMtt. 

IIWI . 
IDW. 
lltiW. 


im. 

vm. 
vm. 
\m. 


t\:M'y.m,m  i 

I,4.A4M.4ia  I 

i,wn.;i»7.;;iM 
i.i'jT.wi.aai 
i.:>od,M3,ot» 

km.  tiki.  mh 

T«.f.M.SS7 
Mil.(M!l,  TI3 

sT;,<jit 
l.uia.ui.v.'iiili 

C70.0M. 
Ml.TOI.ni 


11)7.375 
I8..VI9.WI 

'JO,  <M..'«I 
'21.  OJ!l. 
J«.  j"J3, 779 


2.47 
2.35 
2.tt 
!.»» 
1.01 

s.a 

9.31 

1.  as 
xm 

2.  M 
2.41 
2.» 


The  value  of  the  exported  products  of  uiines  has 
formed  sucli  a  small  ]>rojK)rtion  (<f  the  total  exjMirt.s 
that  the  statistics  are  instructive  ordy  in  sti  far  as  thev 
show  the  di.sposition  of  the  different  minerals.  The 
followincf  talih'  iiresonts  tlie  total  \aliic  of  each  varietv 
of  the  mining  priHluct.s,  including  cnule  ^A'troleuui  oils, 
exported  for  each  jear  since  1889: 


Tablb  78.— VAL17E  OF  EXPORTS  OF  PBODUCTS  OF  MIKEB,  IXCLUDIXG  CRUDE  MINERAL  OILS:  1S89  TO  1902. 

[Oampncd  ftonannnaltepoirMot  Bufnnof  BlattiiUei,  oii  Commerve  anrl  Navlitiitinn  nf  the  l'iiit<->1  stntt-c.  y<-»T  endlnic  Jum-  30.] 


Tnnd. 


riiiy  

Ctiul,  utahnu'Ue.. 
C'uttI,  bituminous. 

C<ip|>*'«w<-'  

Iron  ore . 


Mari>lo  and  a4onr,  unmaiiuiaetUNd . 

Kiekal,  oxida  and  roiiltv  

Oil,  fninaral, cnulc  

orr,  irnlil  and  aUrer  twariny  

I'lii  •<]>ii>iie^  cnule*.  

uuiikkitver..  

2lDC,dC<Mi....  

Sine  an. 


auw im  ..■...*.>...........«.• 

AlloUwcpiouBclaalaaiilm., 


SSI'amliMeita. 
Ooiiparwe.. 

Iron  OK  

MatWa  and  •lone  unmanutaetnwd. 

Nickel,  oxide  and  niaUe  

on,  mlnand.  enide  

OKb  coM  «aa  invn  bMrbw  

nramliattK.  trade*  

Qtth'lMlVfr  

Zim-,  ilniw  

Ziui-  < 


All  Uber  pKiducia  o(  mlnlnjc. 


uwt 


${•.1,  ITU,  .132     $»<,XI-'>,  l<t2     r».(n7.0l5     fJH.19T.ll>l     <2I.014,II7«  i         VT'.', '.HK!  fi\Za.»a 


7,  ilT. 
13,  W. 
•J.tWI, 
ITS, 

l.IHI. 
<■,"•>!. 

2!i3, 

», 


ir.i 

mr,  1 
107 


<ls 

'Jj'l 
UT.MS 


:  i«.  I'  l 
■.  li'i.f  .o 
:,w«.f«i 
,W6.7W 

175,1*17 
73} 

•  '/J*-* 

■,(H8,3«>  I 

m,\*o 
\.m.m 
M4,ni 


7,.'-l.i''> 
il.WWs.7i> 
l.lXJU.JSf 
79.1ML' 
nil,  ;I97 
l.lilK. --IL' 

7.;n'.i.  liW 
:';!;!.  i:7;i 
K.;;7(;.  ;n;7 

Xtl.'JIU 


r.n.aiH; 

l>.l7A,.V.It> 

7.1WI.  i:« 

»l«,.'i7,"i 
Mi.  tuu 

1.  110.  .>■.•.■ 
r.,  .vj.  sn; 

•iKl, 

i6i,an 


fiS.  134 

■i.tioe.in 

'i,  7i/,ft7f* 
Xli,  lf> 

i ,  H.'.'.  KC! 

1,313.  ace 
i,mi,8M 

4I4,nB 

sia,!no 


21,  MO 

.'i,330, 
2,  IttS,  771" 
ril,iA>i 

(if.,  t>'. . 

G,I7I.>..:: 
i.na.4w 
&.oar>.iK» 

441^333 
401544 

m.7Br> 

im.TOft 


I  Mil 


IMS 


IHIM 


l<iDI 


l9,7St 
5,7i;,24« 
t,«»,)l|C 
2,Ci»,MM 

A,4ae 

71.  i'7|i 
IIL'.  7118 
li,  I'.'l,  '•JO 
771,  7115 

4,  am,  :m 
62)1,  liTS 

i;,m 
i.«n 
ia.«it 


i<t,s» 


|si.iiaii,'.i»i ;       i.w,«c    t!!X,»i*.:t»    s»a.a,i*>.iiii.>    «.>i,.:c.  jii    S'ja.vti>.43i>  Kiu.oadvOS? 


21.418 

1.10I.5U 
6w«0» 

m.aw 

ais.ria!t 

,Mi'.l,7ill 

;>7i.-.'li- 

..,711.:.V,L' 

IJ'i,7:i4 
31,171 
Uo 


39, 
(') 

i«,<m 

4«,1M4 

4.4iS,»15 

1«1.779 

ft.mx.  44■^ 

74,  MM 
311 

iKi,sai> 


20,072 
4,86t,aH 
»,l4».ttl 
4,  ML  138 

t»> 

lia,43R 

■4&,ai7 

4,-Vi;.3»l 

2>--i..-<.4 

-J»I,KIK 
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With  the  exeepliun  oi  iiickel  aud  phot^plmle  ruck, 
the  quantities  exported  formed  only  a  amall  proportion 

(>f  tht'  iniuinjr  pnKiui  t>  <'f  (hi-  conntrv.  Thi>  \iilui-  of 
the  exports  of  nickel  und  phosphnte  rock  in  i*M>2  appar- 
ently exceeded  tbn  value  of  the  total  production  of  thom 
iiiincniU  liy  ^'iM  1".4."<>.  It  i-^  jHolmlilt'.  thcrcfim'.  that 
the  uliit«»iliciitiuii  adupteil  hy  the  Bureau  of  Siaii^ties 
included  partially  nmnnfaetnred  products,  or  other 
>u' >-r:Lii<  i'--  ti.it  iiii-fti'!<-d  in  llic  tiiiiilii'j  > '■nsus.  els*' th*- 
export-  were  ci>mpu.-ed  in  purl  ot'  pnxUu  lij  mined  dur- 
in}r  prior  years. 

Till-  yii\w  "t"  iitillirurite  and  hitiitninoiis  roal  I'lM  tiiiil 
luun^  than  a  third  ot  the  value  oi  the  exporti>  of  tlui 
mintnj^  products  in  1880  and  in  each  year  since.  The 
!fL*H,7tjr>.4*H  n-purtfil  u<  llic  vidiii"  tif  llic  i-iml  ■■\|m>iIii1 
in  lyiW  i"epre!>oiit*  t;,M7i,l^4  torn*;  of  this  iunount 
4,732,185  tons,  valued  at  $14,281,495,  or  67.9  per  cent 
of  the  (|u;uilily  aii<l  ••s.S  per  '  i  iif  ,»f  (he  value,  were 
expoi'teil  to  (Quebec,  Ontario,  Manitohii,  etc. 

Crude  mineral  oil  ivas  the  next  most  important  min- 
eral iirodiict  exported.  Tin  t  i  n  I ;{.".,. '.;'i(i.<s» mi  u-al- 
louis  of  crude  uuiieml  oil  exjxjrtiHi  during  the  year 
endinir  June  80,  1903,  valued  at  16,084,818.  Of  this 
(ntal  '<!>.7;i;5.i»:i-J  villous,  valued  at  ^4.L'7-i.U4.  or  »m.2 
per  cent  of  the  total  quautit}'  and  lit.'J  per  eeut  of 
the  value,  were  consigned  to  France;  10,844,dlS  gal- 
lons, Vidneil  :it  S.'i ."0,»>!<4.  were  exjiortod  to  Mexico; 
and  I0,lo:i,i>l")  gallon.^,  valued  ui  Jf4t»7,0Co,  to  t>i>ain; 
leaving  only  32,^6,040  gallonBi,  valued  at  1^764,920,  or 
per  rent,  as  the  exiM)rts  to  all  other  eoiuitri»'s. 

Crude  phottphute  ranked  third  among  the  exports  of 
mining  prodncta.  The  quantity  exported  for  1902 
nniounted  to  747.>J7'2  (on-.  \iiliii'<l  at  ?ir>.>i,SS',ril»r>.  Of 
this  total  lorn,  valtiea  at  $^{,1^3,4:77,  or 

per  cent  of  the  quantity  and  53.9  per  cent  of  the  value, 
wt  rt-'  p\port<-d  to  ilie  United  Kin<,'doni  ami  (iernumy. 
and  37.">,t>37  tuui»,  valued  at  $:j,75o,lll),  were  exp*>r(4!d 
t<o  other  countries. 

Thori'  were  j.">.<>7i5  tons  of  (•o])per  ore  exjH)rted. 
valued  at  ^l',Ci"l.r,",t7:  J;i,s75  tons,  valued  at  ^'i.Syi.i'iftO, 
were  consigned  to  the  I'nited  Kin;rdoiii:  smd  11,139 
tons,  vahied  at  1?<>'.'I*.'''77.  (o  Mexico,  while  only  *'<2  tons, 
valued  at  5^(5,4^4,  were  shippi-d  to  other  count  l  ies. 

/w/wr/S.— The  methods  used  in  compilinir  tin-  s(atis- 
ti('<i  of  ituports  are  also  at  xariaiii-e  ".^  t!i.!-'  f.illinvi'.i 
hy  the  census,  and  there  are  coiuparativi-ly  ii  w  ;ii nilin 
for  wliich  a  siitisfa<'(oiy  coiiiparisori  of  tin-  iii)|xii  r-  iiml 
tlic  prodnclioii  can  l>c  made.  Iiut  the  iitalistict)  for  «uuh 
products  arc  preseuted  in  Table  74. 


[ImpiMtt  comnltod  Irani  Nnorta  of  tlie  Buneu  of  Stattaths  on  ComiBene  and 
Xav^tioD  or  tli«  b'nltel  SOtci,  ycu  endtntr  Dmsembtt  ai.] 
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I  Kurj-tH,  i'Arlnm«t«  and  tDlp)mt& 

-'<  .itKtii.'n  iul  v.ili)i>  f> ir  copier  coaten til  of  all  nrc*  mioei]. 

1  v,[|i;>'  of  iiniHTi-  "(''te.nipiluaaiMl Mack. and lMU«.liiKot«,  and  plgn 

*  Ktiii  ry  LTiiliiH  Kiiil  ri.i'k. 
'  Khiit  jiijil  dim 

o'.ihiEnt  Ti-lrtl  vjithu-  of  ifi.ht  nii«t  >.llvfr  fitn.iliit  "1  In  :oii  K.'iMit-oi.  -  uriO  j^Ut  i'? 

fi  lIll.'T). 

"  litif»i<n*  ]'.-^  f*»n.l^'ii  f\jH»rt*i.   c..tiitiiLr''ljtl  viilu.;  i.f  u< '1*1  uud  silver  In  ok 

llll<[  l>ll>t'  Kui;it.*r)  Jlll't  l.tllllintl  ItHllt'il. 

'  Irii  lipli'^  vi(Ui<-'?<  U>t  l<'ii<l  iitKl  .rliK-  pr'Mlii'ril  i>ii.'i>l'l..>ilM'r.  iiDdco|l]wr]l>l]l6(. 

•  U>ad  ote,  diwa.  plgii,  and  ban:  and  zIdq.  Id  blwkit  or  pkea. 
M  MdMriMMMid  aad  tlmrlta. 

The  niinerals  enumerated  have  heen  .scl,  .  t<  :1  'ii  r  arise 
the  eiati»itieiitioiui  hy  which  they  were  designated  in 
compiling  the  statistics  of  importe  compare  most  nearly 
wirli  the  1  lii~--iHr!it ioii--  K--I  i  f>iu))ilin^'  (he  census 

repor(s,  lui(  tliey  slioul<(  not  lie  a<  ceptcd  as  represeut- 
ing  all  minemls  imported.   Bismuth  and  lithographic 

-t<  ■III-  n  vic  T  ilt  prnfliiff.'!  in  coiiiiiien  ial  ijuantities  in  (he 
I  iiUril  .'-«i4Ues,  iind  (lie  entire  cou.sump(ioii  was  di'jMMid- 
etit  upon  the  imports. 

The  imports  for  a  niiiiiher  of  (lie  minerals  ^1m>\'.  ii  in 
TaMc  74  exceedet.1  the  production  for  1JH"2,  and  ilie  con- 
ditions prevailing  for  each  of  them  are  siimmarixed  as 
follows: 

.|.s7j,.s/(«. — Practically  the  entire  amount  itf  asliestos 
coii^iiiiK'il  in  the  I 'aited  States  has  been  o)>taiiicd  from 
Canada.      i'lie    imports    for    coiisiimptioii  in 
amouuteil  to  ¥7(52,432,  a.s  eomiJaied  with  a  dome.-ilie 
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production  of  S40,2O(>.  Asbestos  of  suitoblo  i|Uiility 
iind  ii)  Hiiffirient  <|iiantiti<'>  to  >ii|>ply  tho  dooiRnd  ha» 
not  been  uncovered  in  tbi«  couutr}'. 

AAphfUtvm  end  htfnmttumg  rofl\ — While  there  has 

hovu  :i  growing  iin'feast'  in  tin-  production  of  u.-pliultuni 
and  bituminous  rock  in  the  Ignited  j:>tate«,  tbo  value  of 
the  imports  for  consumption  for  1902  exceeded  the  value 
of  (iu-  doiiM'stic-  i>r<Klurtioii  by  !fL'.').>.'.».St».  Tlif  iloint'slie 
production  was  crude  nmteriul,  unci  it  in  probable  that 
the  imports  were  of  a  more  highly  tinished  rhamcter. 
The  mutt'fiul  !>;  obtaini'd  in  kh  silniosf  i  inr  foMp  fioni 
Pitf  h  Lake,  in  tbei>«land  of  Trinidad,  w  here  llii"  <  ost  of 
production  h  reduced  to  a  minimum.  The  quantity 
itnpoitoil  from  tlii-  ^  'Uiw  <luritiir  tlio  vfur  encliiijf.Iime 
30,  was  \alued  at  $a:iii,81t».    The  asphaltum 

imported  from  BarbadoM  possesses  peculiar  qntditiee 
wliirli  nmko  it  c^pi  (■iiin\  :iil:i]it!il>li-  for  tln'  niiiiiufactiiri' 
of  vamLshcij  aud  the  ituiulatiun  of  oloctric  cuideii. 

Gkrfmf.  ore. — ^Practically  all  of  the  chrome  ore  con- 
suuumI  in  f!i>  rnit«'<l  Snifi  -  itnpnrtrd.  The  (lejios- 
its  iu  the  irult^  iState.s  arc  not  couveniently  located 
for  development  and  can  not  compete  with  the  low 
pri'i-  'if  til'-  foroi^ii  ore. 

(.  Wiutduiu  and  etaery, — The  value  of  tiiC  iuiiK>rt>  of 

corandum  and  emerr  was  almost  twice  as  f^reat  as  the 

value  r)f  tiir  ;!nrn(-tir  pfi  hlurt  n  iti .     Tfn'  i'\rfss  of  tfie 

iiuport;>  over  tUo  prodiictictn  wiis*  due  ehietly  to  the  fact 
that  the  largest  domestic  depoaiti)  are  not  oonTCnientlj 
lo<-ate<l  for  trunsj«jrta(ion  fsieifUirs  nutt  cnn  rir»t  coni]H'te 
with  the  large  depoi^its  of  Cjunidiiiii  eonuKliuu  thuL  can 
be  more  conveniently  worked;  or  the  production  of 
Turkish  i  Mn  ty.  wliidi  is  j)rodu<'("l  a(  ii  rinisidcnitdy 
lower  ro:-l  aiH»  ink|H>i'U<<l  into  tile  I  iiiu  d  iSlat^'s  as  Iml- 
liist.  Artil'ifiiil  <'<>riindiini,  iiu>r«'iivcr,  is  also  pr4i<liu-ecl 
ill  large  (|uun(ities  and  will  undoubtedly  affect  the  pro- 
duetion  of  the  natural  iuat4-rial. 

G r<ij>lu(< .  —While  graphite  has  iR'en  dev  eloped  in  a 
nunilier  of  different  Iwalities  throughout  the  I'nited 
Slates,  the  production  fttill  falls  far  short  of  the  demand, 
which  has  in<-reased  with  the  development  of  the 
mechanical  and  electrical  indu.>«trieti.  Graphite  is  aisu 
beinjr  Aucc(>!«fifully  produced  by  artificial  mean».  The 
iiii]H)rts.  however,  are  atUl  mfiny  timss  in  exee«s  of  the 
domestic  production. 

Tnfttaorial  enrth.  trtptiti,  and  pumice,— Tti«i  vnXue  of 
the  imports  of  lheM>  minerals  oxeeeded  the  doniestii- 
production  by  :^<.:|s:h.  This  increase  waii  due  entirely 
to  the  imports  of  pumice,  for  this  mineral  has  been 
found  and  (puirried  in  the  I'nited  States  in  <'«)mpiir!i- 
tivdy  insi^itieant  quanlitieii.  The  imports  wei-e  ol>- 
buned  almost  entirely  from  the  itHund  of  Lipari,  north 
of  Sicily,  and  w  ere  shippeil  hu  gely  as  bjdlast. 

Magneaite. — The  entire  duuiet>tic  production  uf  uiagne- 
site  was  obtained  from  mines  in  the  state  of  California, 
whieh  a|)parently  are  not  iihle  t<i  >uii]i!v  l!ie  market. 
2iio  other  depui<itti  appear  tu  have  hecu  discov  ered.  The 


imixnts  were  obtained  almost  entirely  from  Greece  and 

Au:»tria. 

Mica-, — While  this  miueml  i»  found  in  a  number  of 
I  the  statcj)  and  exists  in  considerable  quantities  in  differ- 
ent localities,  the  individual  deposits  hav(>  not  Keen 
1  developed  to  a  great  extent,  and  tbu»  quality  u  infi-rior  to 
I  that  of  the  imported  rariety  which  is  obtsilied  largely 
from  t'auada  and  India.     The  good  variety  of  mica 
I  obtained  from  the  deposits  in  India  andtbecbeap  labor 
I  thipre  enables  it  to  be  ptioduced  and  delivered  in  the 
rniinl  Stat  -  ni  MI  iiic-ient  quantities  to  almost  entirely 

supply  the  uiurket. 
Mdtd  imd  c^ibaiU. — ^Practicall}'  all  of  the  nickel  and 

eoljalt  eoii-tiiiiril  in  the  United  .States  is  ol»tained  from 
i  Canada,  where  the  deposits  ai-e  exteuiiive  and  cheaply 

mined.  Both  minerals  have  been  found  and  mined  tn 
I  varic)Us  h'.  alitir-H  in  the  I'liil-'il  'States,  Suiin-linu'-  in 
I  counection  with  lead  but  they  have  uul  been  pro- 
I  duced  in  quantities  saffioteat  to  supply  tbe  oini4iet, 

because,  in  part,  of  tbe  moderate  price  which  has  pre- 
I  vailed  for  nickel. 

I     Sulpknr  and  pyriU. — ^The  excess  of  the  imports  over 

the  production  of  .sulphur  is  not  du.-  ;i|i)iin l  utly  to  its 
scarcity  in  the  United  btate^  Imt  to  the  iiutueuttc  de- 
posits of  pure  sulphur  found  in  Sieily,  vbieh  are  worked 
by  i  li,  lip  lulwr.    The  imports  of  pyrite  more  than 

I  duuided  the  production. 

Twij^^.— The  Imports  of  this  mineral  exceeded  tbe 
companitively  -iiiall  produciion  by  'nily  *l,o71.  The 

I  duuicblie  production  has  Ijeeu  obtained  largely  iu  con- 

I  neoUon  with  other  minerals. 

Of  thr  fitfi'T  itiiitcrnK  rnriitu  ratrd  ir.  'ra'dcTt  the 
following  show  the  largest  aunnini-  imported  during 
the  year  ]w>,  the  minerals  1^  iiij  .-onsidered  in  the 
(trder  in  which  they  appear  in  the  table. 

<  \  III' )if.—'f hi}  production  of  cement  rejKirted  by  llie 
census  is  confined  to  the  manufacture  of  cement  at  And 
in  couuectiun  w  ith  the  operation  ot;  limestone  quarries. 
The  total  prfxluction  for  1902,  us  rej>orted  by  the  United 
Slates  (leological  Survey,  was  valued  at  $25,M';';.: i^". 
The  iuiportij,  therefore,  formed  a  comparatively  suuiU 
percentage  of  the  total  consumption.  There  were 
438,844,100  poun  !^  Moman,  Portland,  and  other 
bydranlic  cement  iuiiwrted  during  the  year  ending 
June  80.  1903.  and  these  were  valued  at  $1,478,453. 
()f  these  import-  :^27.<'r»tl,T:io  pounds,  valued  at 
i!Wii4,r>5."),  came  fruui  (ieruiany;  ulj  other  cwuulrie.s  sent 
I'Jrt.TMT,  !**  pounds,  or  46.4  [ler  cent,  of  the  quftntity, 
valued  at  i!^»lf?.Sl»T.  ni  l:;.*;  per  cent  of  the  total. 

(  hiy. — As  shown  by  Table  74,  the  value  of  the  clay 
imix>rted  for  consumption  was  more  than  half  as  great 
as  the  value  of  the  domestic  pro'lii'  iiini.  Common 

I  blue  clay,  used  for  the  utanufactuic  of  cruciblcit,  wat) 
obtained  very  largely  from  Germany.    The  imports 

'  from  that  country  for  the  year  ending  .lune  :'>M. 

i  were  valued  at  $5t(,4t>2,     cooiparcd  with  •^I<i,tk)8  re- 
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ported  for  »ll  other  (t>UDtri(.'i>.  Other  clay,  including 
China  plar.  or  kaolin,  cenio  Ini-pply  from  the  Fnitod 
Kiiij,'(l<in>  (iiiil  (icriniiii;. .  tin  iin|Mii-t>  I'roin  lln-sc  coun- 
tries auiuunting  to  ifl,L-J'ji.iH't,  or  per  cent  of  the 
total  for  oth«r  clay. 

<  '«'/.  \\'liili>  tli<>  iiii]n)rt»  (if  coal  form  u  vcrv  >nmll 
pFuportion  of  the  consumption,  nevertheless  con«idei-:i- 
ble  qitantities  of  bitnminoiiA  onol  were  itnportod  during 
the  year  l'.Hi:>.  the  iiii))orts  l»-in<.'-  stiiiiiilutpd  to  sonic 
extent  by  the  shortage  in  the  prodaction  of  anlbnieite 
coal.  The  imports  from  British  Oolumbin.  Nora  Sco- 
tia, and  Now  l?runs\\i<'lv  for  (lit"  year  cndiii'r  .Iiinc 
were  valued  at  $^,$lt>4..')'i4>,  foriuing  per  ceut  of  the 
total  imports.  Including  anthracite  the  inipori»  from 
all  other  countries  amounted  to $1,407,882,  or  26.5  per 
eeut  of  the  total. 

Copper. — ^The  importM  for  consumption  of  copper 
diiritijr  the  taiendiir  ycat  lOnj  were  valued  at  ^:io..",>{7.- 
iH^,  the  amount  l>eiii^  uboul  one-third  a»  great  as  tlie 
production;  this  mineral  is  imported  largely  from 
jVIexii'o.  Tlie  ini|>orts  from  that  country  for  th<^  yi-ur 
ending  June  ao,  lt»u2,  were  valued  at  $y,ya4,i.»y7,  or 
YO.ft  per  cent  of  all  copper  imported. 

r/. a//^',/-. —( iold  and  silver  Of'  im'l  > 
the  iuo»t  iniporlaut  clasb  of  imports,  tl>e  mnount-  $.V>, 
688,888 — reported  for  1902  constituting  TO.T  per  cent  of 
the  total  for  the  j)rln('i|>:il  ii.irp  ;;ils  im{H>r(ci1,  as  sliown 
by  Table  74.   Of  thi>  aijjfrcipUe  the  value  of  gold  was 


I  $<J2:.»»Si\i'i'l.  or  11.4  i>er  cL-ul,  und  ihe  value  id'  silver 
I  was       It )ti.tu;i'.  or  -I'.K'A  per  cent.    Of  the  silver  np- 

proxiinalely  >«.">  per  cent  was  ini]H)rtcd  from  Mcxii-o. 
I  Of  the  gold  about  30  per  cent  was  obtained  from  ^uc- 
I  bee.  Ontario,  etc.,  and  about  27  per  cent  from  Mexieo. 

Jri'i,  .</•,  .  The  im|>orl>  foi'  consumption  <d'  iron  ore 
j  during  the  calendar  year  VMi  were  valued  at  !i52,»ot»,o2;3. 
I  Of  the  imports  for  the  year  ending^  Juno  30  iron  ore 

valued  at  .  h'!', :*"").  or  4ii.'.>  jwr  cent,  was  olttaincil 
I  from  Cuba;  a  value  of  ^>t  7,131,  or  26.7  per  cent,  from 
I  Quebec,  Ontario.  Manitoba,  etc.,  and  <t406,<J69,  or  17.2 

per  cetd.  from  Spain. 
[     Laid  and  zinc.  —The  iuiporbi  of  lead  oiv»  came  almost 
I  entircl}'  fiv>m  Mexico  and  British  Columbia,  the  amount 

received  from  these  com  I  for  the  year  endin<,'.lune 
I  /}u,  im,  being  valued  ut  i!4,40l,ai»0,  or  y7.lii  per  eent  of 
I  the  total. 

The  \  of  the  nu?ierals  itnported  durin;^  W*>-J  was 
1  more  tluiu  twice  ti»  great  H»  the  value  of  the  exports  of 
I  similar  products.   In  a  number  of  instances  the  imports 

hear  a r)  ini|>ortani  relation.ship  tn  tlii-  •  ■  ■ii-uniption.  and 
I  the  statL!itii-c>are  worthy  of  uiore  detiiiled  coiuiidenition. 
I  To  assist  in  such  an  analysis  Thble  75  is  pi^sented, 

'vhich  ;.'ives  (lie  value  of  all  the  niMi''i;iI-  >■!  aiinenil 
,  produetf*.     ela.->iiti«'d  by  tlio  Bureau  of  .Stuti.siiis,  that 

hare  hc«n  imported  for  consumption  each  3'ear  from 

Isn!<  io  i!<i>:i.  Some  of  ihem  atie  not  included  in  the 
I  piewdiiig  couii>arative  table. 
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CONSUMPTION:        TO  IflOS. 

on  Oonmicrai  and  Kovlfstlon  In  tho  t'nU«4  Stat««,  jttt  «ndinir  June  an.] 
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OHAPTEB  III. 


ELECTRICITY  IN  MINING. 


By  Thoviaa  CcnuiBBroRD  MAxnir. 


Tlio  mining'  itifhistiv  to-duy  ronstitut<>>  one  of  the 
most  iuii>orliiiu  liilds  I'ur  the  appliailion  of  elecLiif 
current.  There  is  b&rdljir  a  country  in  tlie  world  and 
liiudly  ;iin'  riopiirtnu'iit  of  minini.'  in  ivfiich  cli'otrical 
ai)pliaiK'Os  iiiv  nt»i  t  iimloyt'd.  and  iti  iutiii.v  instances  the 
inBtallatioii  mid  e<|uipiiient  ai\-  of  a  iiio^t  oxteitttTe 
(.■liariKf^'i .  lull  1  1,  flic  -ulijirt  has  horonu-  so  important 
as  to  I  leal*'  a  lit>'ntliUf  iuitl  a  tcphnolo'jy  of  its  own. 
for  liiuny  of  tlw  prohlcnis  involved  arr  such  as  do  not 
nrUi  ill  (-onncotion  with  other  work.  Iloncf  n  Inii  f 
tt'i  hiiical  roviow  of  tho  situation  can  not  hut  j)riiv f  t>t' 
inton^st.  »>s)>t»cially  as  tho  whole  tendency  of  the  time 
jv  ii,  ili'vclup  mliiinu'  in  lustrie.s  alonj'' electrical  lines, 
and  in  iai  t  to  i  nipluy  eU M  tiicity  <'ontinuou.sly  from  the 
very  first  contact  with  the  ore  to  tlie  stair*'  at  wliich  the 
tiiiished  product  i>  ready  for  the  market.  It  is  pro- 
jxjsi'd,  h()wever.  to  limit  the  present  treatment  of  the 
suhjiH-t  to  elei  tric  mining,  as  both  eleetro-nietallurgy 
an<l  ele<-tro-chemistry  arc  distiiut  tiehls  of  teehnical 
work,  (hilling;  with  niannfuclured  material  rather  than 
iritli  the  cruder  and  more  i)rimitive  pr<tcesses  of  win- 
ntni;  the  mineniJs  from  the  lu  its  early  titages 
electric  ]i>rhting  was  applied  to  mine  woric,  and  this  de- 
velopment was  followed  hy  the  use  of  electric  looo* 
motives  for  traction  as  n  substitute  for  luuiian  or  hrule 
power.  Of  late  years  the  electric  motor  has  l>een  util- 
ized for  all  classes  of  work— drilling;.  >  .utt-nj. 
hoisting,  pumping,  ventilating,  etc.  The  u«o  of  electric 
explosives  has  lonj;  been  fiuniliar  to  every  miner,  and 
liion>  recently  tlie  telephone  has  iH'coine  a  familiar 
adjunct  fur  purposes  of  intercooimunication. 

la  the  United  Stat««i,  elsewhere,  the  introduction 
of  electrical  uiiniiii,'  apjwratus  has  'h  . n  u  real l.\  stituu- 
lated  of  late  years  by  the  high  degree  of  perfection 
attained  in  the  art  of  power  tmnsmission.  A  great 
many  mines  and  mining.'  camps  in  rejfinii-  \\licre  fuel 
was  cither  very  cos^tly  or  ditlicult  to  obiaiu  have  heen 
brought  within  the  range  of  profitable  working  throu^^h 
the  utilization  of  -i  <]\i<-  'i--t;iiit  '.v;it<'i  ]M)wer.  Tin  -.in 
gle  and  pulj  phaine  alteniatin<j  curreut,  with  it^  llexihil 
ity  and  high  range  of  pressure,  lias  made  it  possible  to 
transmit  power  from  water  oouraes  across  valleys  and 
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<n-er  mountain  ninpes  for  scores  of  miles,  so  that  to-day 
lar«;e  ai'eas,  wluch  hut  tor  the  as.sislance  of  electricity 
I  would  have  remained  neglected.  I)ec»ase  unavailable, 
ai-e  heinjr  workr  !.    The  protitnMi  iM  ss  of  American 
I  milieu  and  the  sources  of  natioiuu  vumlUi  liave  thus 
I  been  enormously  increased. 

The  practical  use  of  electricity  involves  a  jjreat  many 
questions,  of  the  nature  of  wiiich  some  idea  may  ho 
formed  from  the  report  recently  issued  in  England  l»y  a 
deiMirtmental  conuuittee  apiwintcd  hy  the  liritish  Home 
j  Secretary  to  consider  and  rejiort  on  the  subject.    A--j  tlie 
I  result  of  its  investigation  the  conuuittee  laid  down  four 
I  gencnil  ]>i  in«'!ples  which,  it  1 1 itislili  i  i-d.  should  govern 
'  the  apiwiiitHiout  of  clectricaliy  eipiipped  miuc^.  These 
I  points  nay  be  sit,mmed  up  us  fiollowa: 

I.  Tilt-  t  liriric  pkttt  shculd  slway*  tie  tmaled  aa  a  aoume  of 

polonlinl  iliirijror. 

'J.  Thi'  |)liuit  xhiHilii  Is?  fif  thoroaslily  gnoil  quality  and  wi  tle- 
HiKmsl  a.s  fi.  insiin>  iiniiiiuiity  innn  daugur  hy  shock  nr  Ant,  ami 
l>eri>«ik'Al  ti-sts  ^))<<ul>l  )>o  made  to  Btceirtiiui  that  thiaotate  ol  effl- 
eieuey  In  being  maioUin«d. 

3.  All  the  electrical  appamtua  abmuld  be  under  the  cbaigv  of  a 
competent  pereon. 

4.  Alt  electrical  apparatnii  which  migrbt  bevtsd  when  tbere  was 
a  poMibility  oi  danger  ariainff  from  the  pieacnneal  mine  gas  should 
be  indosed  Boas  to  prerantsuch gas  from  hehv  llied  hy  the  spark* 
ins     the  ii|iiuiratii.s.  anil  wlicii  any  ma'  liiiie  U  working  every  pn.-- 

I  caution  sh<iul<i  lie  iakvu  to  (IfiM't  tlie  k?xi.-<U;uct>  oi  diuiger,  aiul  on 
tli<>  pn'ei>n<-(>  of  eras  being  noticed  encb  XR«chuiei7 ebovld  be  imme' 

Iiiiiitely  stopped. 
Some  of  these  points  seem  obvious,  yet  they  have 
fre<)uently  been  disregarded.    W  ith  regard  to  the  first 

iand  second,  the  committee  pointed  out  the  fact  tliat 
undertfae  peculiar  conditions  existing  in  mines  no  abso- 
lutely safe  liiiiii  nf  voltage  or  of  pressure  of  curreut 
I  could  be  stated.  The  committee  decided,  however,  on 
}  grounds  already  recognized  in  Gernmny  that,  provided 
all  reasonable  saifeguards  were  adttpted.  u  fairly  liigh 
:  pressure  bad  advantages,  even  fixim  the  pomt  of  view 
I  of  safety,  over  a  uniformly  low  pressure.  The  stand- 

:Uii  iidiillt'"-''!  ViV  tin-  iMlill-ii  (if  ti'iiih'  ii-  to  \<ilt.-i;ji'  in  'tl- 

suuiptiua  circuits  i.s,  therefore,  i'lov  volts.  L uder  certain 
condQtioos  voltages  as  high  as  3,000  volts  are  available 
for  tiansmisaioD  purposes. 
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to  the  workinj^  of  i^li'i-ti  ii  rutting'-  iiiiichinevy 
iu  places  subject  to  fire  dami),  tlie  committee  decided, 
largely  as  a  result  of  exp^rimentit  made,  that  it  yrm 
nwo.ssary  to  iiiclos<^  tlic  entire  triniiir  in  u  tlaiJu-tiLrht 
cover.  The  committee  adopted  the  view  that  all  per- 
mitted explosives  should  be  fired  by  eleetrldty,  and 
that  tlie  annorod  -In  ntli  or  covering  of  all  protected 
cable  should  lie  connected  to  ''earth" — i.  e.,  grounded. 
T^ihle  1  shows  the  number  of  mines  in  the  United 

Stulcs  r.')i<»rte<l  iis  owniiii;  in-  rentini.'-  i  lwtric  power  in 
Idit'J,  together  with  the  horsepower  reported,  for  each 
group  of  mineitals. 
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It  will  be  seen  from  this  table  that  the  n  amber  of 

mines  reportinf»  clertric  power  was  SO'2,  with  a  total  of 
15it,(jio0  horsepower.  By  far  the  larger  proportion  of 
tiiese— namely,  688,  withatotal  of  130.4M  horsepower — 
opemted  their  own  plants.    T'm  i  i-  mines,  with 

a  total  of  28,ddti  bortiepower,  which  rented  power,  hut 
of  these  mines  17  owned  power  also.  It  will  bo  j^ath- 
(Ti  il  from  the.se  li^ure.s  tliaf  tlie  l:'^ii.  !i(4  In ir-:.  ] " >\v-cv. 
even  if  it  repre»eiitt»  the  total  eurix'nt-generatingan>uc- 
ity,  shows  a  considerable  application  of  electric  power: 
but  it  rfhoiild  pr(»huhly  <1miiMi-i!  in  m-ili  r  fn  n^fi'i  tiiiii 
the  capacity  of  motors  iui^tulled  uud  ustiug  Mu-h  current. 
It  is  a  fact  well  known  in  electrical  phints  that  motor 
cnj-Mieity  far  beyond  the  nettml  niri'ent  «ijT«eit\'  of  the 
geiiemting  plant  can  )>e  in-'ituUe4,  for  the  rea><on  that 
the  consnmptton  of  eiirrent  in  variable  and  intermit- 
tent, it  Kt'iii;v-  hi;,r-]i]y  tnipmlwble  that  all  the  consum- 
ing nppanitus  will  tjike  full  current  fi-om  the  lines 
at  the  same  time. .  It  is  aasumable,  however,  although 
the  fact  ia  not  brought  out  at  all  in  the  table,  that  in 
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a  yrent  iimny  in--turii  i'>  ihr--  ]ilants  furni-sh  also  con- 
siderable curi'ent  for  lighting  purposea.  With  rt^purd 
to  the  rented  power,  it  tn  probable  that  it  is  (^lupluyed 
almost  altogethei  (c  ili  i\r  mutni  u  \  fM  y  -ni;i!l  propor- 
tion of  it  repi'cseating  electric  lighting.  Mines  id 
which  the  operations  are  so  small  as  not  to  necessitate 
thf  rif<t;\Ilntion  of  a  separate  |il;iiit  ;in'.  it  i>  :i-.-iiiiic.:I, 
operated  largely  by  siugle  shifts  or  during  daylight 
hours;  so  that  while  some  lightin^r  wonld  be  needed, 
fill-  i-iiii>imi]i(iiin  itf  curi-i  iif  wmilit  In-  (|nitc  small  in 
proportion  to  the  couHumptioii  for  hoi^Ui,  pumi^a,  and 
other  motor-driven  mechanismi. 

It  will  be  nriti  il  t1i;i(  rnnl--tlftlls  of  the  eleeflic  (xiwer 

reported  was  coucentrated  in  three  industries — coal 
mininip,  conent  working,  and  the  gold  and  eilver  in- 

du.stry.  Ry  far  the  large-^t  itoin  i.s  that  of  bitnininnus 
coal  mining,  «uch  iuiue»i,  numbering  300,  reporting 
electric  power  with  a  total  of  68,1S9  horsepower;  and 
these  figures  must  lie  supplementr^fl  bv  those  for  anthni- 
cite  coal  Diiiiiag,  with  17  plants,  reporting  5,76»>  horse- 
power. It  will  be  seen  that  tho«>e  two  groups  alone 
represent  nearly  one-half  of  the  total  horsepower.  The 
figures  for  gold  and  silver  are  combined,  and  the  table 
lihows  2912  plants  reporting,  with  a  total  of  46,472  horse- 
{x>wer.  The  other  mitegory  is  that  of  ceru  iit  niitiin;^. 
There  were  HI  cement  mines  reporting  electric  |Xiwer, 
with  a  total  of  'iO.StJa  horsepower. 

It  will  be  observed  that  these  various  iniiie--  difTer 
coasidcrulily  as  to  the  muguitude  of  installaliou.  iti 
the  ffold  and  silver  rainea  the  plants  have  an  average 
cafxieity  of  alnaif  I'lH  liorsejKiwer;  in  tin-  r-onl  miiips 
the  averujre  capacity  is  22"  horsep(»wer;  in  the  cement 
mine  works  the  average  cii]>aoity  is  jr renter  than  for  any 
other  kind  of  mines^-about  675  horsepower.  The 
other  items  !n  the  table,  while  interesting,  do  not  call 
for  any  jjjirtii-idar  comment. 

J^rtotr  i/'itfi'ifion  and  /mn«»u«»u»w.— Electric  currant 
for  mining  purjxises  is  usnally  obtained  in  one  of  two 
ways,  depending  somewhat  upon  the  natuiT  of  the 
mine  in  the  tirst  pla^  e,  and  secondly  upon  the  environ- 
ment. In  coal  mining  regions  it  is  natnral  that  each 
mine -lii  mil!  (im \v  u|)i  HI  )(-(<\\  ii  fiii-1  :-e~(iui'i  e'- fm- j"i\ver, 

the  plant  being  t>tationed  ut  the  pit  mcmlh;  but  even  in 
-inch  cases,  where  there  is  a  group  of  mines  it  is  some- 
times found  eoiw  eiiirut  lo  <•> inerill  nite  tile  l«i\s  iM  -j.-'en- 

erating  apparatus,  transmitting  the  current  to  adistance. 
This  has  been  done  in  an  even  more  comprehendve  way 

in  western  mining  Helds.  one  .xfeuin  plant  u  iii<  li  utilizes 
coal  delivering  its  euei^y  to  mines  no  less  than  *JG  miles 
distant,  in  districta  where  waterpower  is  not  available. 
^VlitTi-  tlio  pTneratinL' ]ilniit  i-  :it  tlie  tiifiufli  nf  the  mine 
it  is  custouiary  to  employ  apparatus  |>ioduciug  low 
tension  direct  current;  bnt  where  longer  distances  are 
involved  the  iilternritin?  current  liii>  Im'cu  resorted  to. 
in  the  .same  manner  a>  in  central  electri<'  lighting  and 
nulway  pltuits.  The  current  is  generated  at  high  i>oten- 
tial  by  polyphase  dynamoa  and  tnuiismitted  to  aubeta^ 
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tioDs,  where  it  is  lowered  in  prt^uiure  and  oonveited 
into  direct  carpent  tor  use. 

One:  of  till'  first  pliints  of  (liis  kind  for  a  luiiitj  Imulaffe 
sy«itcni  wm  installed  at  Eliri>nfi'id.  Pa.  Tliu  luukge  in 
this  mine  was  «U!cinnpltsh(>d  hy  rope  drivini;  and  males 
until  the  niniti  In  ;i<1irL:.  vvlnch  .should  ovviittmllv' oxtciicl 
5  miles  undergroutid,  wus  iieurly  2  luileij  long.  Thin 
method  wiw  then  n^ijlaced  l>y  an  electric  «y«tem  em- 

l)0<l\iri;_'^   thr   <j  (  lie  lat  !•  Mi   dl    :i  'J-philsO,  :i')-fy<'lo.  .*i,»V<l(»- 

Tolt  alteruutiug  curreut  near  the  pit  mouth.  Tliiii  cur- 
rent is  tnininnitted  hj  inralated  cables  to  a  wbBtation  in 

the  niino  itself,  m'nr  thf  center  of  t!i(-  artiuil  i-tju'mtimiH 
and  about  y,OLMj  feet  from  the  power  hoase.  Through 
the  intervention  of  stetio  tnuufonnen  and  a  rotary  «on- 
verter,  direct  «  uri\>ut  at  275  voUsB  ia  then  delivered  to 
the  haulage  circuits. 

In  the  Tug  River  fields  near  Welch,  W.  Va.,  is  an* 
otlu  r  pliinf  r>f  tlio  same  kitul  whirh  three  mini*-  nrc 
opcruted,  altcruutiug  current  iuductiuu  motor.s  U-ing 
employed  for  drivini?  coal  enubers  and  conveyors  and 
<?ii>-.  1  current  for  ih<'-  otlior  niiiii'  < ,|>i.i:itii in 

An  interejilinjf  viiriution  of  tliis  plan  is  ttiiil  i-nihoilied 
in  the  plant  cons^t  meted  for  the  Raton  Coal  and  Coke 

C'lmpiiny.  :it  X.  M.  \.     ^^■|M■ll  hiiill.  in  I  SJtT. 

the  coke  plant  inchuictl  miiih'  se\  eniy-iive  H-t'oot  ovens, 
in  donble  hanks.  In  tht^  center  was  erected  a  larp> 
l>;itfr>ry  iif  '>f)il.'rs.  (o  which  the  waste  ;(a.ses  from  the 
coal  are  conducted  through  centnil  Hues:  the  gu.s  thu.s 
made  a\'ailable  is  employed  to  drive  gari  engines  and 
dynamos  furnishing  power  for  the  hanlinu  jilant  '>oth 
iniiide  and  outside  of  the  mine.  About  a  miU  and  a 
half  from  the  coke  om.mis  is  situated  the  washing  and 
rnishing  i)lant,  with  n  rnjwcity  of  SOOtons  in  ten  houiN. 
All  the  machinery  fruni  ilpple  to  mine  o(N'niiig  i«  driven 
by  electric  motors,  a  rK.llcv  line  with  electric  hxsomo- 
tives  bringing  the  pit  nirs  from  the  main  entry  to  the 
tipple.  This  idea  of  the  utilization  of  waste  giis  in  coke 
tieUls  iiiKi  Mast  furnaces  has  of  late  occupied  consider- 
able thought  and  attention  on  the  ]>art  of  mechanical 
aud  mining  engiiuuM's,  and  important  devoloptucnts  are 
resulting  from  the  employment  of  electricity  aa  a  means 
of  lesHening  wa.ste. 

In  most  mining  distrlcta,  however,  the  work  is  inter- 
mittent, machinery  is  widely  mattered  in  places  difiic  ull 
of  access,  fuel  is  expensive}  and  the  economical  use  of 
steam  is  not  possible.  Compressed  air,  an  a  means  of 
tnui.smitting  power,  is  handicapped  by  loss  in  the  com- 
pretsM>rand  the  piping,  aud  is  limited  to  short  clistjinciM 
and  to  the  operation  of  ap]juratus  re<piiring  p*iwer 
regardUvss  of  cast.  In  tliis  connection,  referen<  e  nwy 
be  made  to  the  tests  rcpoi-ted  by  Mr.  I<ewis  faring,  in 
1896,  with  electricity  and  compressed  air,  in  a  mine 
situated  at  Uouse.  Colo.,  at  an  altitude  of  C.OiMi  feet. 
The  actual  results  obtained  with  the  two  plant^j  »bow 
that  the  work  of  pumping,  which  in  the  ca««  of  eom- 
pri  --ril  iiir  ri<,uin'il  ;'1'2  horsepower  and  'nfilers, 
couUl  be  done  by  electricity  with  hut  ati  horsepower 


I  aud  1  boiler.   Thi«,  of  course,  la  an  extreme  cas^e,  hut 
it  indicates  the  difficulties  attendant  upon  the  use  of 

I  compressed  ;iir  :it  -w  h  iiltitiidc-. 

Under  the  modern  conditions  of  power  trunsmi.H.sion 
I  from  waterfalls,  etc.,  electricity  has  shown  itself  to  be 
j  largely  independent  nf  I'.Ktam  i  >.  ~n  a-  wa--  pointed 
I  out  by  Mr.  F.  O.  Blackwcll,  before  the  American  Insti- 
I  tute  of  Mining  Engineers,  in  February,  1908,  a  given 

auH)untof  piiwrv  ran  In'  di \  I'l  i  cit Iut'  .'p-JS  fret  awa \  .at 
I  lot)  volto,  or  iO  miles  away  at  TjOjiHiO  volts,  with  the  Humc 
I  total  amount  of  copper  per  horsepower  and  exactly  the 

siine  loss  of  ]inwrM-  in  the  1raii>.iiii^~.iriji  circuit.  With 

! proper  choice  of  potential  and  .sy  stem,  thi^j  loits  need 
not  exceed  10  per  cent,  even  when  tlie  current  ia  carried 
as  far  us  ].">n  mile-;. 
Ho  much  lut»  U't;u  done  in  the  maltur  of  j>ower  traus- 
mission  for  idniiq;  purposes  that  it  is  difficult  to  pick 
out  any  spe«'jli<-  ca.se  as  tluimuLflily  typirul.    But  it 
I  would  be  liard  to  iind  au  iu.stance  more  notable  tiuin 
I  that  of  the  Standard  and  Bay  Counties  Power  Oompa- 

nie.-<.  in  ('aliforiiia.    TIk'-c.  >■<  in^oli'i.-itiiii;'  iitlwr  sy--ti>Tns, 
I  have  a  mnarkable  net  work  of  circuits  of  whicii  one  of 
the  largest  liogin^  at  Colgate,  in  the  foothills  of  the 
Si'^rra--.  mi        North  Yuba  river,  ii  ■second  at  Folsom 
('ity,  a  third  «t  Klectra,  and  a  toui  th  at  De  Sibla.  From 
Colgate  to  Oakland,  where  the  Bay  ( 'ount  ies  Company's 
line  t'n<!s,  is  a  distance  of  I.VJ  miles;  from  (.>akland  to 
San  Frsincisco,  by  the  .Standard  ConiimnyV  line,  is 
j  7t»  uiilt'H.    The  tying  in  at  Oakland  thus  gives  a  trans- 
mission cin  tirt  of  -JH'i  miles  from  the  latest  plunl  at  l>c 
I  Sftbla,  beyond  ColgJite,  arouiul  Ciau  Frani  i^id  hay  aiui 
through  San  Jose  to  Stm  Francisco,    Over  tlx-  network 
thus  represented,  which  embraces  no  fewer  than  10 
counties,  within  whose  borders  lie  oue  half  of  the  popu- 

I  lation  and  three  fourtha  of  the  total  assessed  valuation 

of  property  nf  stite,  s«'veral  thousand  horsejjower 
is  delivered  (lail\.  Alternating  current  is  di.stributcd 
I  to  aubatatiuii>^ ni  j)n  -.-.ures  of  4o,o<M>  to  «'>u,000  volts, and 
there  manipulat'cd  and  reetitied  for  delivery  to  estab- 
lishments engaged  in  a  variety  of  industries,  including 
a  large  number  of  mining  plants. 

The  Bay  Counties  system  is  in  fact  tin  oiit«  onu'  of 
earlier  mining  enterprises,  one  of  which  was  under- 
taken for  Nevada  county  to  supply  the  mines  there 
with  |iower.   In  like  ouuiner  the  btaudard  system  is 
an  outgrowth  of  work  started  thirty  years  ago  by  the 
Blue  l^ikes  \Vater  Company,  when  a  ditch  sy.-^tom  con- 
•jiderably  mora  than  bU  miles  in  length  wati  constructed 
for  the  piu'iiose  of  furnishing  water  to  the  mines  in 
Amador  county.    For  a  long  period  this  company  was 
I  very  prosperous,  but  with  the  deoliue  of  mining  in 
I  that  section  of  the  mother  lode  and  the  complete  aban- 
donnu-nt  of  hydinulic  mining  the  property  l)ecame 
I  much  \fn»i  protitable.    At  thin  stage  it  was  taken  up 
I  again  by  Prince  Poniatowsiri,  to  he  developed  for  the 

purpose  of  d|i.t  l  iliiitinL;-  ■■Ifid  ir  ])ower  to  mines  and 
I  thus  lessening  the  co.st  of  their  opcratiou. 
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Tii(>  plant  at  Colgate  had  an  initial  i  i|uipiiH'iit  <if  1;),ihm» 
horsepower  la  3*plnse  ftltcrnutinj^-cun-ont  <lyimni<)s, 
^itiiikttxl  in  a  |)owf>r  hoiiMo  at  the  foot  of  a  hill  IJtiHt  foot 
liigli.  Wut<M'  for  tirivinj;  the  tiirl)in<'s  is  Uiuu^hi  to 
this  plant  throngh  ii  timber  flume  over  7  miles  long 
dmininsr  mile-*  of  watei-shod.  mv]  with  iicapat  ity  of 
33JXXI  cubic  fe»»t  of  water  p<»r  minute.  Tliis  water,  re- 
ceived in  the  reservoir  near  tin-  crest  of  the  bill,  falls 
with  7<iO-foot  head  ujK)n  the  tiirhinf^s  under  a  pressure 
of  30i  pounds  per  Mjuare  iiu  li.  t  he  current  fit)m  the 
geaerators  is  delivered  at  u  pressure  of  2.4oit  volts  to 
.step-up  transformers,  which  put  it  on  the  circuit  at  a 
presisui-e  of  iO,000  to  t(0,Ot)0  \-olts.  Thcau  tmnsmission 
circnits,  each  of  three  wires,  are  curried  on  hrfty  iwles 
of  Oregon  co<lar  and  ar«^  in  .!i!plt<  :»t«'.  one  set  const-tin^ 
of  hard-drawn  copj)or  wuc  and  the  otlier  *if  ulumimuu. 
At  the  Karquines  straits  t\m  ciix*uit  crosses  in  one  span 
of  -i.-t-iS  feet  of  sagging  steel  cable  i'lK)  feet  alKive  tide 
water  and  held  up  hy  enormous  stt'el  lattice  toweiv. 
The  system  ba.s  in  o|)eration  about  700  miles  of  line  at 
ftO.^HMI  volts.  7(t  miles  .it  40,tHiM,  and  a  great  many  miles 
at  23,»>(X),  16,(Mio,  lo.tHH).  and  5,(Mio  volts.  It  is  stated 
with  regard  to  the  efficiency  of  the  tnuistmasion  that 
l.OtM)  horsepowev  at  the  Colgate  water  wliecl^;  nets 
roughly  about  750  available  horsepower  in  >un  iran- 
daoo,  miles  away,  the  loss  being  6  per  cent  in  the 
generators,  2  per  cent  in  the  step-uj)  transfcu-mers. 
2  per  cent  in  the  stejMlown  transformers,  and  15  per 
cent  in  line  losses,  etc.  This  does  not  ropremnt  the 
general  etKeieney  of  the  whole  system.  W-cause  there 
are  a  great  luauy  branches  and  ta|>  circuits,  to  mines, 
ete.,  but  it  ia  understood  that  the  results  attained  by 
the  sjstem  as  a  whole  are  such  as  to  have  stinxdated 
the  consti-netion  of  similar  plants,  one  of  which  has 
been  eiwted  for  mining  puri>oses.  with  American 
ap|iaratu»,  at  the  Cauvery  F»ll»,  Mudras,  India.  Such 
a  plant  this  is  a  imfficieut  exemplification  of  the 
pomihiKties  inTolTed  in  electrical  power  tnuismission 
for  mining  purposes,  utiliasing  the  energy  of  falling 
water. 

Such  transmission  will  again  be  referred  to  inci- 
dentally in  connection  with  certain  uUlizationii,  bat 
before  closing  this  seetlon  reference  should  be  made  to 
(fir  iiiiiHirtaiit  \\</tk  undertaken  for  electric  power  dis- 
tribution from  coal  luineo  in  England  and  Wales,  a 
country  with  cheap  coal  but  rerj  little  available  water- 
power.  .Since  1!»"M  n  have  been  established  a  rmin- 
ber  of  plants  and  compiuiies  for  long  di.stuuce  trans- 
nUision,  Iwsed  upon  coal  raining  and  Intended  largely 
for  mining  purposes.  In  fact.  i>ne  of  the,>e.  at  New- 
vatitlo-upon-Tyne,  covering  a  strip  of  turritoiy  in  the 
vicinity  of  the  Tyne  river,  began  on  a  small  scale  in 
18'.*S;  it  was  giTatly  enlarged  inl!Ni2.  One  in  southern 
Waleo  covers  tbo  cual  and  iron  tield  of  tiiat  sectiou. 
One  in  Lanoaaliire  covers  the  coal  iiel4  of  that  county, 
oxt<'nf|in<r  on  the  west  to  the  Irish  son.  One  in  the 
county  of  Durham  covers  2a0  aijuare  milv»  of  coal 


territory,  extending  to  the  .North  sea.  One  in  adjacent 
territoiy,  including  the  Cleveland  hou  tield  in  York- 
shire, rovers  an  area  of  •si'o  square  miles,  while  one  in 
southern  Yorkshire  covers  l.SOO  squai-e  niile«>.  Oue 
in  the  countiex  of  irficentortihirR  and  Warwickshire 

cri\  r  r^  \J'iW  ~;quare  miles,  while  ntii^  in  thr  r  ninity  of 
(.onivvuli,  particularly  de>igtu!d  to  revi\i-  tiie  decaying 
I  mining  industries  of  that  famous  old  tin  region,  covera 
L.Sot)  sqi!:!r('  miles,  .\nother  system  in  Derliyshire 
and  N'otuui^^luuiisliire  deals  willi  an  area  of  I.-'j^h* square 
miles. 

A  few  details  may  lie  given  as  illustrative  of  the 
cxtensiveness  of  the  English  enterprises,  some  of  which 
are  now  actually  in  opeintion.  Within  the  area  of  Der< 
byshii-e  and  Nottinghamshire  containing  some  of  the 
largest  coal  fields  in  the  world  -are  electiuc  power  «  om- 
{wnies  with  a  capital  of  alK)ui  "M),<]00.  There  are 
within  it  otlt  individual  works  of  importance,  of  which 
ir>9  are  coal  pits,  and  no  fewer  than  400  firms,  repre- 
setiting  a  capital  of  about  i!l<u>,(MtO.M(N),  supported  the 
enabling  bill  when  passing  through  Parliament.    It  was 

,  proposed  at  first  to  have  for  this  area  four  hirge  geiicr- 
atii^  stations,  with  a  total  capacity  of  60,000  hoitw- 
power,  but  in  IWA  the  applications  for  power  so  far 
exceeded  the  t'stimates  that  it  was  even  then  proposed 
toeularge  At  least  tuoof  the  generating  stations.  While 
ill  the  individual  mines  and  mining  enterprises  the  lar- 
gest individual  dynamo  or  engine  unit  is  2i  h)  hors«'power, 
the  smallest  unit  for  ihb  system  is  one  of  ;'>.<nio  honse- 

1  power.  The  numerous  collieries  in  the  region  are 
counted  upon  as  the  princijial  customers  for  this  sup- 
ply of  current,  and,  taking  a.>  a  basi^  the  fact  that  about 

7  |)er  cent  of  the  coal  mined  is  consumed  in  obtaining 
the  1*a  per  cent  sold,  it  is  estimated  that  by  the  u.«ie  of 
electricity  in  mines  under  these  new  conditions,  in  con- 
nection with  the  \  arious  purposes  of  hoisting,  traction, 
pumping,  ventilating,  etc.,  Lo.imki.OOO  tons  of  coal  can 
'  Im*  .siived  annually.    The  operations  of  the  |N>wer  com- 
I  pauies  at  Newcastle-upon-Tyne  have-shown  that  power 
j  can  be  delivered  to  large  works  in  the  vidoity  at  a  rate 
:  slightly  exceeding  2  cents  j)er  kilowatt-hour  unit  that 
is,  at  a  rate  of  alx^ut  1^  cents  per  horaepower  per  hour. 
Blsewhem  in  England  and  Wales  the  collieries  them- 
selves have  demonstnited  the  efticiency  of  electric  power 
I  tnuismission,  as,  for  <>xample,  in  the  case  of  the  Trede- 
I  gar  Iron  and  Coal  C'^)nipany.  in  Monmouthshire,  Wales, 
who>-t'  i>l;iiit  is  the  largest  of  the  kind  for  individual 
mining  enterpri.se  in  England  or  Wales.    Two  '6W- 
hor.sepower  engines  direct  connected  to  8-i)lia.s4'  gener- 
ators at  one  set  of  mines  supply  current  over  pole  line 
j  traiLsmis^ioii  ciivuitti  at  2,ut>U  volts  to  other  mines  aiiuut 
\  a  mile  and  a  quarter  away.    Both  electric  haulage  and 
eli'ctric  pumping  aie  features  of  this  installation,  and 
I  at  the  time  of  the  ltu«t  report  it  was  noted  that,  although 
I  these  mines  were  peculiarly  subject  to  fire  diimp.  no 
accident  of  any  kind  had  happened  because  of  the  special 
I  precautions  taken  to  iasure  Mtfvty. 
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One  iuslallation  which  will  serve  to  exeiuijlil  v  the  lat- 
est general  f«ater«o  of  cumot  tnnsmiHsioa,  as  well  M 

mmoniical  jri'iu-nitwui  :t1  tln^  niino.  ftinu-hfil  tli- 
06011*81  power  plant  of  horseiHjWor  installed  hy 

the  ooal  raining- departmeat  of  the  De1ftiniTe«  Lacka^ 
waniin  iiml  Wostorn  KailiY)!ii)  <'ittii[i:iny  i^i  Sr';(iit<ni, 
to  supply  ciirroiit  lor  drills.  liM-oiaotix I's.  hoi;«tii, 
puin])s.  lijfhts.  etc.,  in  tho  Dinniond,  IIiiin|)ion,  Bmbia, 
Hydi?  I'ufk,  «n«l  Sloun  mines.  Thti  ult4*riuitin}f  t-urront 
is  ttuu«imitt<^il  at  a  prv^uru  of  xoltn,  and  riHlmcd 
at  flu1hstatioii9  iit  the  Tarioiu  minea  by  atep^own  trans- 
foriiioi  -  ^md  rotary  rouvcrter.-  1<<  dirrct  (  nvn>ht,  wliii'li 
in  employed  iu  the  uiiues,  sup[)k'menled  l>y  two  ulter- 
natfaif  bductlon  motMs  of  800  horsepower  each  in  a 

wiiter-hoistinj,'  sliaft  »HM)  feet  fnun  thv  ]>ow(>r  jthint. 
The  grenti'st  distance  to  which  powi'r  is  uim>uiitu  d  is 
about  15.(MiN)  feet,  to  the  IMuDond  mine,  wliii  h  takes 
•tlioiit  17.')  Iiitrsepower.  The  mirrent  is  furnished  to 
»oiuc  14  eleetrie  loponjotive.-i  in  the  various  miuc^  rang- 
ing from  )'4  to  13  ton«,  and  to  a  ISO-horsepower  electric 
hoist.  Addiil  i<.  tin- prrvirtus  jilanf  nf  t!)e  company  the 
geneniting  ap|MituUi^  iepres4'nts  a  ciij-mcity  of  aUout 
SfiOO  horsepower,  su pplying current  to 4r*  electric  loco- 
moti^■es.  14  motor-th  i\ <"ri  juinips.  IS  opemt i\  e  hoists. 
14  motors  in  a  bmiki ! ,  un  l  I  eleetrie  drill,  or  a  total  of 

tj.vji I  Ik ir..  |)owerln  <  -niKption (»pacity.    It  haabeen 

det-ided  to  inei-oas*»  the  j)lant  m>  as  to  transmit  eurrent  ;i 
miles,  to  siij)i">ly  jMiwer  for  openitin^'-  2fi  dirpct-eiirn-rit 
niOtor»atthe  Delaware.  Laekawannu  and  Western  loco 
motive  repair  shops,  ele..  Ico  an-  lamps  for  lij^btiii^ 
freight  yards,  machine  sliops.  etc..  and  l.oOii  ineandes- 
oent  lights  for  a  passenger  >^lution.  freight  otK(-e,  and 
roundhouse.  The  most  notable  thing  about  th'w  new 
plant  is  the  fact  that  the  additions  to  whieh  special  i-ef- 
erence  has  heen  made  eniploy  the  latest  form  uf  steam 
equipment  in  the  shape  of  steam  turhines  instead  of  the 
more  familiar  reciprocating  steam  engine.  These  tnr- 
liines.  twti  of  which  were  already  in.stalletl  iit  tin-  time 
of  the  compilation  of  theM  note^.  aiv  each  of  500  kilo- 
watts, or  about  675  horsepower  capaeity,  and  will  oarry 
.'>0  ])er  eent  overloinl  for  two  hours,  or  H)0  |)er  cent 
overload  momentarily,  without  injurious  heating  of  the 
ipenerator. 

(  'iiilf  rilttuiij  imlrhhii  rlj.  —  Klcctfic  coal  CUttcrs  COll- 

etitute  one  uf  the  largest  clasiiea  of  mining  niadiinery 
employing  electric  current.  The  considerable  inciieA!)e 
during  recent  years  in  the  proportion  of  marhine  niiti 
ing  a8  compared  with  tliat  at  pick  mining  u  doubilc.vi 
dun  to  the  adoption  of  these  machines.  According  to 
the  report  of  Mr.  K.  W.  Parker  on  the  jin.ilm  tifin  of 
coal,  published  by  the  United  6tatejs (ieologiuil  Survey, 
the  number  of  ooal  mining  machines  in  ueein  tbiscoun- 
try  in  1  s;tS  was -i.^ci-i.  hut  in  it  had  in  r  r.-nl  t.. 
t>,4ih;  all  uf  thcHiA  were  ompluyed  iu  bituminous  coal 
mioeii. '  The  incceaae  during  recent  years  la  attested  to 

'  riiit«'*l  stales  < icolojfiinl  siirvcv.  " Mitieial  RiHoaraea  of  the 


.  also  i>y  the  fact  that  while  iu  i8!U  the  luiuiug  macbiuesi 
I  of  the  eoantry  produced  slightily  leea  than  7  per  cent  of 
fipt:ii  produet  of  hitnmitsniis  ( f>al,  in  19(18  they  pro- 
duecil  .MJUiewbat  over  "iG  per  i-ent. 
The  older  form  of  machine  is  of  the  pick  or  pnncher 

tvpe  run  by  eoiiipri'-i^crl  ntf.  but  uf  vni  -  (fn-  ■  buiu 
form  driven  by  electricity  has  rapidly  couu-  inlu  use. 
Of  the  5.418  maohines  in  use  In  I90S,  r>s..s  per  cent 
were  of  thi  impressed  air  <>r  pir-k  t  vpe.  while  the  other 
41. "J  jx-r  e«  lit  Wire  electric  ui  tlmin  machines.  Of  the 
I  '2.2:$3  chain  nuu  hines,  almost  all  were  of  breast  form, 

only  .'il  being  of  the  long-wall  style, 
i     .Some  interesting  details  with  regjird  to  tiic  mlroduc- 
I  tion  and  utilization  of  electric  etml  cutting  machinery 
were  i-ecently  made  public  iiy  Mr.  S,  H.  I?eMen.  who 
!  is  coniu'cted  with  one  of  the  largest  concerns  manu- 
;  facturing  >uch  npi>aratns.    S|>eaking  of  the  lirst  c-hain 
nntchines.  designed  by  .Mr.  .1.  11.  .leflrey,  .Mr.  Helden 
slated  that  theii-  height  precluded  the  possibility  of 
I  operating  them  in  thin  4-oal,  and  that  for  .several  years 
:  no  attempt  was  made  to  build  a  machine  de.signe  !  --pe- 
eially  for  such  work.    Kven  when  the  cliaiu  nuu  liinc 
was  an  established  success.  It  was  a  questiott  whether  a 
machine  weighing  more  than  a  ton  could  be  employed 
in  coal  ranging  Ih-(  ween  Hii  anil  ^Iti  indues  in  thickn06i>. 
I  Hut  after  thes4>  large  machines  luul  proved  suooesaful  In 
thick  veins  they  began  to  lie  use<l  in  hiwer  coal  until 
the  minimum  thickness  of  the  vein  hud  been  reached. 

(u-adual  evolution  has  produced  a  smaller  and  lighter 
iiucbiue,  80  that  then;  is  now  in  use  one  which  has  a 
heigbtof  only  18  inches,  or.  with  th<-  nn»v ing  truck,  of  28 
inches,  and  a  weight  of  oidy  aliout  L>.r»<  n  i  jKuuids.  Asthis 
machine  rests  upon  a  wide  Hat  shoe  b()ard  it  can  ear.ily 
he  niovcfl  along  the  face  of  the  <-oal  by  the  operator  and 
his  helper.    A  brief  desi-rijUion  of  the  apparatus  will  be 
of  interest.   Onaii outride  frame,  consistingof  two  steel 
channel  bars  and  two  angle  irons  riveted  t»)  steel  <-ross- 
ties.  re»t«  a  aliding  frame  consisting  of  a  heavy  channel  or 
1  uenterrail,towbich  is  boltetlthe  cutter  head.  Tim  cutter 
I  head  is  madeentirely  of  two  milled  ste«d  plates,  which  holt 
tog<>ther.  forming  the  front  guide  for  tho  cutter  chain. 
I  This  chain,  which  is  made  of  solid  cast  iiteel  liuks  con- 
I  nectcd  by  drop- forge  straps,  is  carried  around  idlers  or 
sprockets  ])laced  at  each  end  of  the  <'utler  head  and 
I  along  the  chain  guides  at  the  side  to  the  reai-  of  tho 
I  machine,  where  it  engages  with  and  receives  its  [tower 

from  a  third  sprocket,  under  the  motor.    The  electric  " 
I  motor,  which  is  of  irondad  multipolar  type,  rests  upon 
I  a  steel  carriage,  which  forms  the  bearing  for  the  nudn 
shaft.    The  thin  vein  machine  i>  e(piip|H'd  with  a  s<(lf- 
I  propolling  truck,  the  motor  which  operates  the  machioe 
'  being  also  geared  to  the  truck  axles.    A  reversing 
iii-h  is  provided.  s(»  that  the  truck  can  tra\  el  in  eitln-r 
■  diii'cliou,  and  when  tho  machine  has  i-eached  its  stop- 
I  ping  pointy  either  forward  or  liackward,  it  is  checked 
liy  an  automatic  cut  >  f!'.    Tin  travel  is  nmde  in 

I  about  uuc-fourth  of  the  time  required  to  make  the  cut. 
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Where  the  grades  ai*o  hcary  the  truck  \»  of  lul vantage, 
and  where  the  romn  lies  to  the  dip  it  obviaCeei  the  neces- 
sity of  brushing'  down  the  roof  for  thi*  fiitrj  of"  mulc^. 

It  is  8tat«d  by  Mr.  Belden  that  amay  miues  huvlug 
oaly  S8  to  80  inchm  of  oml  are  being  operated  entirely 
with  thin  vein  iiiiirhinps.  unci  tliat  a  f;iif  :iv<'iiigc  for 
such  Wttcbines  U  the  cutting  of  at  lua.'st  50  torn  of  coal 
per  eight-boor  shift.  As  nearir  all  of  these  machinefi 
arc  oporatwl  by  two  shifts,  flir-  oiit]iut  of  ;i  iinu  hini- 
working  iu  tiuuh  a  vein  can  be  reckoned  at  IW  lonn  per 
day.  Many  small  mines  ha ve  a  daily  outpnt  of  only  40* ) 
toiifi,  and  it  U  cstiniati  il  tlmi  Slo/Mhi  will  covor  the 
neeeusary  expenditure  for  au  electric  equipment  of  about 
100  horsepower,  affording  enlBcient  power  to  keep  four 
■iiirli  iiiii<  tiin<  >  ill  --iiiiultjuu'i ni>  ()[»:'ratioii,  Ix'sidt'ti  fur- 
nishing power  for  light-s,  puniping,  ventilation,  etc. 

Aooording  to  the  schedule  adopted  Id  No.  8  vein  of 
Ohio  coal,  the  tout  of  picli  niiniiiLr  in  rooms  ;hi  ccntx 
per  ton,  while  the  tmt  of  uiacbiue  mining  in  rooms  i» 
11  cents,  with  594-  cents  for  loading  after  msdiuss  in 
rooms.  Tills  •-hmv-  a  ^;iviMj,r  through  the  ^<ubt«tiiution 
of  machine  mining  tor  pick  mining  of  26^  ceut»  per  ton. 
A  iiberal  aUowance  for  operation  and  depreciation 
would  leavi^  n  m-t  s;t\  iiiLT  "f  ov«'r  18  cents  por  fun.  ;uiil 
the  four  nmchine.s  should  produce  at  leu«jt  75,OiHi  tuu.-4 
per  year.  Numerous  data  received  from  varioaa  min- 
int^  sfctious  hi'iirinp  npoii  thr  cos-f  of  opomtinfj  <ui'h 
apparatus  |m>i-  ton  of  timl  give  tigums  i-anging  from  one- 
tenth  of  1  cent  up  to  8  cents,  according  to  the  hardness 
of  the  coal  and  the  degree  of  care  and  sldll  observed  in 
operating. 

Diseuasing  the  subject  in  un  achnirable  article  on  coal- 
cutting  mnchinery,  Mr.  K.  W  I'urker  expresiied  the 
opinion  thiil  the  evolution  ot  the  <'liain  nmebtne  wa;*  one 
of  the  mitit  notable  steps — and  pructically  the  final 
step' — in  the  development  of  u  .suc<'f---rul  iniiiiti<_'-  nm 
chine.  The  .speed  with  which  th(^  chain  iiun^iiiiu:  tan  ihy 
its  w  ork  !*opms  incredible.  After  the  muchine  has  l>een 
placed  in  poi-ition  an  average  pori<Kl  of  only  live  min- 
utes in  i*ecjuii"od  to  make  a  cut  44  inches  wide.  H  t>r  5 
inche.s  high,  and  G  feet  deoj),  and  then  witl.  ilie 
cutting  fmme.  In  fact,  for  one  of  these  uuichim  ^  ihere 
Is  claimo<l  a  record  of  cutting  1,700  «)uare  feet  in  nine 
and  one-half  hours.  Tliis  would  nicnn  timt  stiMnit  sovon 
and  one-half  minutes  were  required  for  each  cut  4-1 
inches  wide  and  0  feet  deep,  including  the  moving  and 
setting  of  the  machine.  Anarera<re  nuich  lower  than 
thie  would  attest  the  effidency  and  utility  of  the  appa- 
ratns. 

As  to  the  advantages  of  the  modern  chain  machine 
over  the  earlier  foru)»  of  pick  maclune,  the  former 
bases  its  claims  upon  the  rapidity  with  which  the  work 
is  done,  the  very  .small  amount  of  shuk  ■  il  that  i» 
made  in  the  cutting  process,  and  the  fact  that  the  run- 
ner is  not  subjected  to  the  wearisome  racking  of  the 
pick  machine.  The  advantages  of  the  pick  machine, 
which  is  driven  by  compressed  air,  and  strikes  about  190 


I  to  ^ilO  blows  per  minute,  are,  first,  that  it  can  be  used 
I  in  mines  where  the  narrow  conditions  of  room  and  Hoor 

'  do  not  )K»rmit  the  introduction  of  chain  bi-east  machines; 
and,  second,  that  in  mines  where  the  quantity  of  gas 
is  so  great  that  safety  hm\^H  have  to  he  employed  it 
obviates  tin  -  which  mifiht  arise  froQl  sparking 

if  a  motor-driven  machine  were  employed. 

Ah  already  noted,  several  long-wall  machines^riven 
sometimes  by  compressed  air.  but  rn-  iiiriitly  by  elec- 
j  trie  motoj-s    are  in  u«e.    As  the  name  indicates,  in 
'  long-wnll  mining  the  coal  is  extracted  from  a  long  face, 
j  \vliii'Ii  Is  jrraduall\  Uinvnl  fnrivurd  in  widening,  irrej;u- 
lar  circles.    'J'bc  nature  of  long-wall  work  is  such  that 
the  face  must  be  jagged  or  cinnilar  instead  of  strsight 
ntid  irt,'uliir.  ns  ill  ri«)iii-;iii''l-)iil!;ii'  ininini,'-.     Om-  (»f  the 
i  leading  types  of  long-wall  machines,  involving  to  a  cer- 
I  tain  extent  the  principle  of  the  chain  breast  machine, 
consists  (if  nil  iti  IIi'^-  ■  lj:tiii  njK'rated  along  a  narrow 
I  frame  or  arm  extending  from  the  side  of  the  machine 
I  and  so  adjusted  that  it  can  be  operated  at  any  angle  up 

(o  ;\  ri<r!it  iiiiu'li  .  A  flianirt'  i'l  tlii'  nnL'li^  nf  tl"^  <'iittiiig 
I  f  ruuie  will  increase  ur  dimiiiLsh  the  thrust  on  the  track; 
I  in  the  same  way  the  machine  can  be  made  to  fbOow  any 

tnv!_'iilin'ity  of  tin  face  of  ttie'''>:il.    Tlir  ruttiiiL:  fiaiiie 
can  Ik-  extended  over  the  right  or  left  .side,  so  that  jw 
I  the  machine  moves  the  euttfaig  can  be  aooompliahed 
ill  h<itli  I'liiT'i-tiiins  iilniiir  tlir  ronl  furc.    The  height  of 
the  imichine  is  only  18  inihes,  and  its  weight  is  only 
about  8,000  pounds,  so  that  it  can  be  operated  in  very 
thin  veins.    It  has  a  wide  ihiili'c  nf  futtinr'-  sprrd.  atid 
can  be  made  to  undercut  to  any  pniclical  depth.  In 
going  through  narrow  places  and  also  in  moving  or 
changing'-  tho  cutting  bits,  the  cutting  frame  Cftn  be 
I  »wuug  out  behind  the  machine  iuiitead  of  from  the 
I  side.   Lrike  the  ordinarj^  chain  machine  it  is  operated 
by  tno  men.  and  is  said  fn  lie  us  available  for  I'OOm- 
uiui-pillar  work  as  for  l(>nj»-*vall  minin;r. 

Sht'arin<r  machines  coiisiitult'  another  4  hLss  of  api>a- 
nitus  of  this  nature.    They  are  built  on  the  general 
plan  of  the  chain  undercutting  machine.    The  cutter 
frame  is  located  in  a  ]K)sition  normal  to  that  of  the 
undercutting,  the  siiaft  in  the  armature  of  the  motor 
;  being  parallel  to  the  center  rail.    The  best  way  of 
i  shearing  a  room  or  entry  with  such  machinery  is  to 
j  make  the  tirst  cut  at  the  top  of  the  vein,  and  then  let 
the  machiiu-  down  far  enough  to  make  another  cut. 
To  provide  for  the  s.«'cure  and  rigid  supjjort  of  the 
raaehinery  the  frame  is  clamped  tightly  to  two  col- 
tmuis,  at  p)ints  in  line  with  the  bnlnncinjr  position,  and 
the  front  end  im  ateadied  by  two  auxiliary  colmnns:  the 
four  caiomns  vary  in  length  according  to  the  thickness 
of  the  vein  worked.   The  capacity  of  the  machine  for 
cutting  depends  upon  local  conditions.    With  a  stand- 
ard type  of  this  machine  a  single  cut  is  M  inches  high, 
I  about  4  inches  wide,  and  from  5  to  7  feet  deep.  From 
'  50  to  iOO  feet  of  entry  can  Ih'  hi  in  ;i  ilay  of  ten  hours, 
i  Current  for  mm'iog  the  machinery  from  one  worldng 
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place  ti>  finordcT-  cjiii  lit-  taken  from  trolley  wireis.  and 
tlu-  juiiuhiin  i  an  Ik?  nm  up  to  the  face  of  tho  entry, 
wliieh  eaii  iir  -ii.  ared  vithottt  removing  machine 
from  its  Iniek  wlieel^. 

Z'/  /V/«.— The  applieatiou  uf  electric  drills  to  iiiiiiiri}; 
work  has  bc^eIl  the  subject  of  ooD^iderable  study  and 
cxperiliientalioii  for  inniiy  yeiii>  pitst.  hnt  not  tinti! 
recently  have  the?.*'  drilU  t)een  .successful.  i)riiliiig  if 
one  of  the  few  classes  of  operation  in  wl^eb  »  recipro- 
cating motion  is  preferahle  if  not  nwMsarj-.  The  air 
drill  has  a  re<-iprtHatin{f  luutiou;  the  electric  drill,  on 
the  other  hand.  necesMrity  has  u  rotary  motion,  the 
•;ffort  to  develop  electric  power  practicallj-  by  recipro- 
cating motion  havinif  been  ahiindoned  at  a  verv  early 
stage  in  the  develo|>iiii nt  of  the  electric  motor.  More- 
over, the  air  drill  Iiivs  shown  itself  very  hardy  and  capa- 
ble of  withstanding  nnlimited  rough  u.sage;  whereas  the 
electric  drill  has  usually  proved  fo  boa  delicate  and  sen- 
sitive piece  of  mechanism,  easily  deranged  ami  e^ii pensive 
to  repair.  On  the  other  hand,  the  degree  of  efficiency 
of  the  air  drill  is  relatively  loWf  the  electric  motor  being 
able  apparently  to  do  tlte  mme  work  with  a  consnmp* 
tion  of  about  one-tenth  of  the  power.  Moreover,  the 
electric  drill  docs  not  j*u.stain  the  further  loss  in  efficieiiev 
to  which  an  air  compresaing  plant  i«  subject  at  a  high 
altitude,  nor  is  it  affected  by  a  low  temperature,  which 
in  an  air  compressing  plant  freezes  up  the  e.vhaust. 

A  report  h&a  recently  been  made  in  Home  detail  with 
regard  to  rennlts  obtained  with  electric  rotary  drills  as 
compaml  with  air  drills  in  .some  |)otusli  mine.'*  in  vw 
tral  Europe.  For  the  eiectrical  equipment  current 
diatributed  through  tlie  mine  by  armored  cablet>  fas- 
tened to  the  roof.  The  motor  is  furnished  with  a  rever-^- 
iog  arrangement,  such  that  two  wires  of  the  cable  can 
be  taterchanged:  by  thismeana  the  rotating  tield  of  the 
motor,  and  therefoiv  the  direetion  of  rotation  of  the 
motor,  is  reversed.  The  motor  ha^a  starting  resistance; 
it  develops  normally  about  1  horwpower.  but  can  be 
overloaded  with  l..">  horsepower  ff)r  a  certain  li-ngth  of 
time.  The  connection  between  tlrill  and  motor  is  made 
by  a  flexible  shaft.   The  weight  of  the  drill  jiroper. 

which  is  fa.slened  between  two  screw  columns,  is  [Hi 
pounds.  The  feed  has  been  varied  from  -L  to  iHf  inebeet 
in  one  minute. 

From  u  comparison  nf  iln  weight.s  and  initial  co.sts 
of  electric  and  of  aii*  drill  uuttit^  presented  in  the  report 
referred  to  it  appears  that  the  former  is  oonaiderahly 
hf  in  irr  liii  !  ilidI  '  r\[i.'n-;ive.  The  annual  cost  of  inain- 
teiuiuce,  however,  auiouute>  to  from  $10.63  to  for 
the  electric  drill,  and  to  939.60  forthe  air  drill.  More- 
over, in  spiti^  of  it-  atcr  wri'jiit.  (lio  elei-trie  drill 
can  be  erected  and  dismounted  ju.st  ad  quickly  as  the 
air  drill,  principally  because  of  timeaajer  adjustment  of 
the  seivw  >  i'luniii>  To  ^nppni-t  (!ic  ;iir  drill  the.s<^  have 
to  be  screwed  up  wiiii  considei-.ible  force  and  strength- 
ened, while  for  the  electric  drill,  wbieh  worktt  quietly 
and  without  jarring,  tiiey  do  not  have  to  be  fixed  so 


rigidly.  The  adjustment  of  the  electric  drill  itself  is 
e4i.-iier  than  that  of  tlie  air  di"ill, and  when  the  screw  col- 
tunii  is  moved  the  electric  drill  ia  left  fastemil  to  it. 
Tiiliti  s  of  practical  tests  are  given,  recordhig  the  depth 
ol  lude.  net  time  of  drilling,  drill  |>iuises.  total  time  of 
drilling,  total  and  net  time  for  1  meter,  and  the  number 
of  replafi'd  drills.  From  the.se  table>  if  npjx'ars  that 
the  electric  system  afi'ords  a  con.sidcnilile  .saving  of 
power  mill  time.  The  elliciency  of  both  kinds  of  apiia* 
'  ratus  is  calculated  in  detail  from  the  generating  station 
to  the  drill;  it  is  stated  that  the  total  oUicieucy  of  the 
electric  drill  is  0.39,  while  that  of  the  air  drill  ia  0.0298, 
I  or  alxjiit  as  i  to  IH. 

In  cold  mining  opi  lations  the  use  of  electric  rotary 
drills  and  augers  h  (pute  common,  and  appears  to  lie 
thoroughly  8ucccs.sful  from  the  fact  that  tho  rotary 
'  motion  of  the  motor  arniaturt;  can  be  fully  availed  of. 
'  These  drills  are  used  for  Iwriiig  iioles  into  the  coal  for 
j  shooting  it  down  after  it  has  been  undercut.  Many 
admirable  types  of  these  drills  are  illustrateil  in  the 
catalflgnea  of  the  niamtfacturers  attd  are  in  wide  use. 
They  are  m  arranged  that  they  «in  be  operated  at  al- 
most any  angle,  vertically  or  horizontally.    They  are 
■  generally  mounted  on  light  upright  stands,  with  screws 
I  at  the  ends  for  £iatening  to  tlie  roof  and  floor,  butaome 
I  of  the  larger  drills  are  mounted  on  trucks,  so  that  they 
ran  l>e  trausiioited  readily  from  place  to  place.  Tho 
motors,  which  often  are  very  small  and  light,  not  much 
heavier  than  a  good  sized  fan  motor,  aro  mounted  with 
ait  adjustable  damp,  and  are  geai  v'  i  tm  rither  .single  re- 
I  duction  or  double  raductioo,  for  reducing  the  high  speed 
I  of  the  armature  to  that  which  is  suitable  for  the  anger. 

The  larger  rotary  tlrills  of  this  cla.ss  have  b(vn  equi|)iicd 
j  with  motors  of  from  1  to  6  horsepower,  the  power 
'  being  transmitted  from  the  motor  to  the  drill  by  means 
itf  a  telesi-opic  shaft  and  machine-cnt  l>evel  gears.  The 
I  telescopic  shaft  consists  of  a  steel  tube  in  which  slide 
I  two  solid  shafts,  each  of  which  is  fitted  with  a  univer- 
sal joint,  and  U  fastened  to  the  motor  an*l  to  the  drill 
I  machiue  by  means  of  an  autoDUitic  coupling. 
I     A  numlier  of  electric  percussion  drills,  striking  a 
percussive  or  liannncr  blow,  are  in  use.    They  are  of 
j  various  sizes.   In  some  of  them  the  jjowor  is  trans- 
'  mittcd  from  the  motor  to  the  drill  by  a  flexible  shaft, 
which  may  b<'  .--evenil  feet  in  length.     In  one  form, 
eqni])ped  with  a  self-contained  motor,  (be  hammer 
projier  i.«  operated  by  a  pair  of  mcontrics  on  a  shaft 
connected  through  -iiniiK'  ifearing  fn  ('u'  urmaturi'nf 
I  the  motor.    The  rais-iug  of  the  hamiiicr  Is  etfected  dur- 
I  ing  a  three-quarter  revolution  of  the  eccentric  sluft, 
and  the  hlrjw  i-.  sd  urli  'liiriiiL'' tii'' rcinaining  quarter, 
j  A  very  powerful  Iwmnier  blow  is  thiu>  secured,  at  the 
'  rate  of  about  400  to  500  blows  per  minute. 

S7i<if  tiriiif/. — Tlie  electric  method  of  Amt  tiriivjf  in 
I  mines  bus  reached  considemble  development  of  late 
'  years,  and  is  now  in  general  use.  As  a  result  of  its 
I  investigations,  the  British  departmental  ooioniittee, 
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already  referred  to,  decided  in  faTor  of  requirinir  eleo- 

trii'  ~hi"it  lirinjr  itj  all  \nt<  to  which  thr  rtrilcis  a--  to 
expJosivojj  iu  coal  mines  apply,  aud  it  is  undei-stood 
that  in  the  majority  of  such  pita  this  method  haa  already 
lifi-ii  atlupfcd.  The  order  regrulatliii,'  tlii'  n>('  nf  pcr- 
luitteil  exploisiveij  lnys  down  the  rule  thut  the  firiug 
nrnst  be  done  with  an  efficient  oloetrical  appantna,  or 
hy  otlior  mcrin<  nqtmlly  ^>"rD red  against  the  ignition  of 
inflammable  gas  or  coal  du-st. 

There  are  two  netboda  of  eloctric  bla«tiiisr  or  shot 
tiring  known  as  the  high-tension  and  the  low-tension 
in  ordinary  u.hc  at  the  pretient  time,  in  Uie  higb-teiusioa 
metbfid  the  ezplorion  is  caiued  by  a  apark  which  is 
inudi^  to  ]'iin5|i  liotwft'ii  two  jutints  in>iidc  the  'Ifd iimtor. 
The  current  for  thi.s  hpark  is  created  by  what  !.•!;  known 
aa  a  magneto  machine-Hin  armature  revolvinfr  rapidly 
in  front  of  a  set  of  jx'rinanent  inau'iH't^.  tli'-  wliolp 
luecbunism  being  iDcloi>ed  in  a  sauill  l>ox  from  which 
the  handle  attached  to  the  armature  extends.  ThJe  box 

is  portable  and  ain  be  set  down  anywhere,  and  the 
wired  from  it  cuu  be  curried  a  cousiderublu  distance. 
In  the  low-teneton  method  there  are  employed  simitar 
nuignetos  fif  low  ti^n^ion.  or  clii'iniciil  hatti-i'i.-v.  [n  tli!-- 
luetbod  the  two  wires  which  extend  into  the  charge  are 
oooaeeted,  or  bri^i;ed,  at  their  ends  within  the  pruning 
with  a  short  pim>  of  fine  ))hilinum  or  siniilai  wiir. 
Tbi*  wire  otfei's  comiidemble  re«>i4tunce  to  the  pivssage 
of  even  a  amall  current,  «o  that  it  ntpidly  becomes 
heated  to  incanrlo^rrnrc  an  l  rlin-  irrnires  the  priining. 
wliich  in  tiu'n  exploiien  tin  lit  ttHiator  <  hargo. 

The  bigh-tenaion  system  is  in  very  common  am  and 
can  l)e  sei'n  in  operation  in  almost  any  city  wheri'  bviild- 
ing  foundations  are  being  excavated  in  hard  niuterial. 
The  low-tension  sy.sti-m  ig  quite  popular  in  mine:^,  how  - 
ever, the  principal  reason  being,  apjKirently.  thiit  the 
fuses  are  less  subject  to  delerionition  and  can  be  stored 
more  safely  than  high-tension  fuso.  They  differ  from 
the  high-tension,  spark-jump  fuse  also  in  that  they  ctm 
lie  tested  by  means  of  a  Imttery  and  gidvanometer  in 
ordi'r  to  see  if  they  are  alive.  The  shots  are  tired 
either  in  series  or  in  panillel:  if  the  former,  the  i-ur- 
rent  needs  considerably  higher  tension  in  order  t*)  imss 
MIceeSHfullj  through  all  the  charges,  but  if  in  parallel 
a  much  lower  tendon  is  available,  «o  that  a  battery  of 
cells  can  be  used. 

The  British  departmental  conunittet>  alivady  men- 
tioned pointed  out  two  dangers  to  be  apprehended  from 
electric  firing:  First,  the  ignition  of  fire  damp  from  a 
«park  in  the  magneto  niai-hine  <ir  between  the  Ittire 
wires  when  in  close  proximity;  and,  becond,  the  prema- 
ture firing  of  the  shot  To  giiard  against  the  first  dan- 
ger, high-tension  nmgnct(»s  are  itu-losed  -  us  has  ulivady 
been  stated — in  a  flanie-tight  case  and  the  fus4>s  or 
detonating  wires  are  connected  up  in  such  a  way  that 
tbi'i''  nil  jK>-->;iiilit_\  (if  ;i  .sjwrk  f}a.<-.i ML,' ftoin  Hill- wire 
to  the  other.  Prcuiatui-e  tiring  would  appear  to  be  the 
priudpal  oaiiaa  of  almost  all  accidents,  but  in  most 


f  instances  carelessness  is  a  oontribntory  eaose.    It  Is 

diflii  lilt  to  vpr  !iow  the  <hnt  can  be  lucfl  [iifiiiai urelv 
if  the  tiring  cable  is  first  connected  to  the  fiise  wires 
and  not  attaehed  to  the  firing  apparatus  until  the  shot 
tircr  is  ready. 

1  The  Britii^b  committee  recommeudo  llwt  as  an  addi- 
tional precaution  the  responsibilities  be  limited  and  the 

'  degree  of  sjifetv  increased  by  providing  all  rna^in'to 
j  mai-luae»  and  cell  butteriett  with  removable  handles, 
I  keys,  or  safety  plugs,  which  should  always  remain  in 

the  <'ustody  of  the  shot  firer.  ii  ^iird  tn  flio  u>t' 

1  of  batteries,  it  is  urged  that  unless  detcrionition  is 
I  carefully  looked  after  they  are  of  doubtful  advantage 

for  -^liot  tiring,  because  while  tln  ii-  m  irnMal  rr,<t  is  lint 

a  fraction  of  that  of  the  magneto  the  cost  of  niaiute. 

nance  and  of  efficient  working  is  much  greater. 

'  ,',  The  idcc-tric  locomotive  is  one  of 

the  most  striking  examples  of  the  application  of  eleu* 

trieity  to  mining,  and  its  general  use  may  be  inferred 

fi"om  the  report  nf  thi'  bnn  au  nf  mines  of  Penn'-vlvnnia 
for  11HJ2,  which  stated  that  there  were  376  electric  min- 
ing locomotives  in  use  in  the  bituminous  and  anthracite 
regions  of  that  sinfe.  AiioIIht  f;u't  ln'nri!i<.r  ii]ioii  tln>; 
subject  is  the  statement  in  the  Illinois  coal  report  for 

I  1901  that  in  IS  mines  in  that  state  over  9,000,000  tons 
of  coal  bail  Vn'iMi  liiuili'i-l  by  I'lr-ctficity  iltiririir  that  vcar. 

.  Thesie  figures  deal  w  ith  haulage  within  mines,  but  it 

I  should  be  remembered  that  in  many  of  the  mining  re- 
giorts  trolley  roiids  are  in  use  for  handling  tn'o,  etc., 
which  would  correspond  to  freight  roads,  and  for  which 

j  no  jwrticular  ty]5e  of  locomotive  is  necessary.  It  is 
fieliorcd  tlitit  of  locomotives  built  especitilly  t'nr  surh 
work  aixait  ;i.oiHi  are  now  in  us*-  in  mines  in  ilje  I'nited 
Stales. 

The  first  speciticiilly  eleetric  none  locomotive  em- 
])loved  in  the  United  States  was  built  nearly  twenty 
years  ago  by  Mr.  W.  M.  Schlessinger  ftu'  the  Lykens 
\'alley  colliery  of  the  Pennsylvania  Railroad,  and  at 
last  rejwrts   this   machine   was  .-till  iu  service.  It 

I  weighed  about  ">  tons  and  was  ecpiippe*!  with  IW-hoiNC- 
power  electric  motors,  from  which  motion  was  impiirted 
to  the  driving  wheel.«  by  a  chain  and  cog  or  spixxket 
connection.  'i"h(>  conductor  for  supplying  current  to 
til.  linomotivc  consisted  of  a  light  T-rail  carried  on 
-upj  It..,  |Kirallel  to  the  track  at  a  verti«*al  height  of 
about  .">  feet  and  remove*!  horizontally  from  the  track 
rail  about  :iO  inches.  Current  was  coiuIucKhI  from  this 
rail  by  means  of  three  wheels  presM-d  agjiinst  it  by  a 
trolley  ann,  and  the  track  rails  were  um  d  i-  the  return 
circuit.  The  ordinary  train  for  this  locomotive,  which 
oix»retcd  with  a  current  of  -tiiO  volts  and  from  40  to 
ifoO  amperes,  was  I'l  cars,  each  of  which  weighed  I  ton  ' 
wlien  empty  aud  cai'ried  i.<td  tons  of  vonl  or  3  tons  of 

I  rock.  There  were  two  banlage  lines,  one  0,500  feet 
l<Mig.  in  a  drift,  and  one  lo,4"o  feet  long,  in  a  tuiuu-l. 

;     Another  early  elei  tric  mine  locomotive  still  in  use  is 

'■  of  40'borsepower  capacitv  and  uses  eorrent  at  a  prea- 
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sure  of  22«)  volUi,  with  a  wheel  gsiuge  of  ouly  30  iiiclu'.s. 
This  maehiae  is  S  feet  6  inches  in  height  and  weighs 
lM.r.410  pounds,  with  1,800  pounds  added  to  inei-ease 

trucliuu. 

Some  of  the  earliest  work  was  done  in  Ohio,  and 

after  (iftocn  yi'urs  of  rontimious  servic'  iwn  t>(  (In.-  first 
electric  lucumuttveii  ever  aeeix  iu  u  liituiuiuou^  coal 
mine  are  still  in  use,  hauKngf  the  onCpttt  <^  a  mine  oper- 
iitcti  by  the  Upsoii  Cotil  Mininjf  Coinimiiy.  of  Sliii"  tuc 
it  U  interesting  to  uoli*  lliat  this  tj^pe  of  locomotive 
appmxi  mated  >>tre«t  cni*  practice,  having  a  single  motor 
with  ;(  •Iriiililf-rcdnction  {^ear. 

Thesii'  locomotives,  however,  arc  exaniples  of  earlior 
practice  in  monoting  the  motorft  aliove  th«>  truck  atid 
}.ri»iU"in;f  '•Jiin'invfirii.  rhti^  rr"(|nirin<r  frrr^ntry  Iw  'L'lit  tluin 
is  now  uMial.  i'runsition  wus  soon  made,  iuiwever.  to 
types  of  term  pin-hack"  or  **tartle-b«ck locoiuo- 
tives.  V.rInt,'iMi;  tlie  motor  ninch  nonror  to  the  ijronncl. 
so  tiiiil  it  couki  lie  coupleu  sslih  tlic  iixies  by  mean>  of 
connecting  rods.  In  lat^r  types  each  axle  of  the  loco- 
Duitix  I  }i{i<  been  connected  with  a  sepamte  and  indo- 
pondenl  t  nick-mountod  motor. 

Modern  nuniiig  locomotives  i-angc  in  size — according 
to  the  work  tliey  arc  ilf-i'/m  d  to  perform  anywhere 
fi'om  to  -jO  tons,  iiiid  tiieir  wheel  yuuges  nuige  froii) 
l>  inches  to  the  standard  railway  gauge  of  4  feet 
ini'lies.  The  trac-tion  hn'omotive  consists,  broadly,  of 
two  iron  frames  within  wliicfi  are  c(»ntained  the  motor 
and  driving  meclianisiu,  the  controller  wlieel  being 
usuiilly  i)laccd  in  front,  vertically,  within  convetnent 
r«'ach  of  the  uiotorman.  who  is  seated;  in  some  loeo- 
tiMni\es,  however,  tl»e  controUei'  and  hand  wheel  ai-e 
placed  on  top  af  the  htcomotive,  in  a  horizontal  {>osi- 
tion.  The  motors  are  u>uiilly  geared  to  the  truck 
axles  by  means  of  cut  steel  gear  wheels,  and  tlie  trac- 
tion wheels  are  shrunk  and  keyed  ui>f)n  the  truck 
axles,  being  placed  either  inside  or  outside  tla-  locomo- 
tive frame.  Klectric  lieadlights  and  mechanical  brakes 
are  used.  The  current  is  taken  from  an  overhead  cop- 
per troUey  wire  by  a  grooved  brass  trolley  wheel, 
nu>nnted  on  a  short,  stout  trolley  pole,  and  conveyed 
through  the  couirolier  to  the  motors  and  back  to  the 
generators  by  means  of  the  track  rails,  wiiieh  are  cop- 
per bonded,  in  ovdov  to  insure  a  return  circuit  of 
thorough  condnctii'ity.  A  t^peed  of  from  U  to  lu  miles 
per  bnur     uMially  made. 

liecjiuse  of  the  limited  dimensions  of  ordinary  mine 
entries  and  the  light  weight  of  raiU,  the  2U-tou  uiiuiiig 
locomotive  is  abont  the  largest  that  can  be  need  to  ad- 
vantage. (Ireater  hauling  capacity  is s'  iii'  l  iii  .esneedwl. 
however,  and  accordiugij' a  double  locumoti\  e  bais  lieen 
introduced,  consisting  of  two  standard  iS-ton  mining 
locomotives,  one  of  whieh  is  iirnv  d  w  ith  a  4-mi>tor 
controller  and  u  4:-uiotor  commutating  .>>witch,  no  that 
the  complete  nmcbine  is  operated  from  the  one  con- 
troller. Iln  i'  luiiiiti^'  pr;)rtii  hanuonixcs  with 
that  obtaitiiug  in  electric  railway  work  in  the  adoption 


,  of  what  is  known  aa  the  ''multiple-unit  control,  '  by 
I  means  of  whirJi  the  control  of  motors  over  a  whole 

train  of  vehicles  can  be  brought  to  one  point  and  there 
.  uiatiipulated  hy  one  uiotorman,  instead  of  iHung  dU>- 
I  tributed,  with  each  set  under  the  control  of  a  separate 

driver. 

j  In  au  intereistiug  paper,  read  before  tlie  Western 
I  PeniMPirlTOnht  Central  AQning  tnsUtnte,  in  Decmnber, 

Mr.  W.  T..  Affelder.  superintendent  of  the  Mos- 
gro\  c  coal  works,  in  Pennsylvania,  stated  that  a  lO-ton 
30-incb  gaiig^  '*  gondola**  locomotive  which  had  been  in 
ojH'ruliou  tSiiTc  for  niore  than  a  year  had  never  been 
idle  a  day  on  account  of  defect  or  accident-  During 
j  that  time  it  had  lianled  nearly  150,000  tons  of  coal,  at  a 

cost  of  Ip<s  tlwn  niip  truth  of  n  cent  per  ton  for  ii'jiairs. 
As  niaiiy  loa'ln)  car-.,  uacli  weighing 3. 7iH'  |M)Unds, 

I  ail'  iiiiul.-J  ii\  ir  !ip  :i  L.' i-ade of  :i  per  cent^ 25<1  feet  long. 
\t  a  point  ill  ilu  iiiiiir  w  here  tlie  gi;n!i>  4.5  jx'r  cent 
in  favor  of  lac  Unui  for  I:.'.'*  feet,  and  then  o  per  cent  for 
an  cipial  distance,  the  locomotive  holds  Imck  .is  manyaa 
3r>  loaiied  cars  with  every  car  whe<'l  rnnning  free. 

Figures  taken  from  various  iuiiu:>  in  the  coal  tields., 
and  compiled  by  Mr.  V.  J.  Piatt,  .show  a  gtmerally  high 
di  ^ii  I  of  .•i!M  it  iH-y  in  electric  haulage.  At  tlu'  (Jreen 
i;  ojllicr>.  N^ranton.  the  cost  of  haulai;v  by 
m  ill"  power  >  -tiinate<l  at  7.15  cents  per  ton  ami 
the  cost  of  elec'tric  hanhige  at  '2.7i'>  cents,  showing 
a  saving  by  electric  haulage  of  4.«S»  cents.  At  the 
Stnrges  shaft  of  the  New  Vork  and  ScmntonCoul  Com- 
pany the  cost  for  haulage  by  mule  power  was  e$«ti united 
at  <\.'>s  routa  per  tun  and  the  co<4t  of  electric  hauhigc 
at  cents,  showing  a  saving  by  electric  haniageof 
S.'Mi  cents. 

A  spechil  feature  of  elcctiic  haulage  in  mines  is  the 
use  of  "gathering"  loi       cs.    In  most  coal  mines 
'  the  cars  are  gjithereil  or  tollected  from  the  working 
;  faces  of  the  rooms  by  nude.s  or  horses,  though  in  some 
low-\-eined  mines  where  it  is  neces.siiry  to  use  very  small 
cai-s  tiiey  are  pushed  between  the  working  faces  and 
the  "room  necks"  by  the  miners  themselves.  They 
are  then  colle<  ted  by  locomotives  ai»d  hauled  in  trains 
to  the  tipple  or  sliaft  bottom.    In  many  cases  it  has 
been  difficult  to  enlarge  the  entries  sufficiently  to  aceom- 
'  modate  the  nude,  because  of  the  cost  of  " brushing" 
the  roof  or  "taking  up  the  bottom,''  especially  where 
a  hard  slate  or  rough  limestone  has  to  be  dealt  with. 
One  means  of  obviating  this  dilliculty  lias  Ikhmi  fouial 
iu  the  uj*e  of  couipresiied  air  locomotives,  but  electricity 
has  been  found  particularly  snitable  for  this  class  of 
I  \V'i;k.        . ,|||otivcs  uswi  forlhispnrpo^i  an  l  ijnipped 
'  w  ith  a  reel  which  carriesi  a  flexible  in^iulated  cable.  One 
I  end  of  this  cable  is  connected  to  the  trolley  line,  and  ttie 
j  curn  i.t  is  conveyeti  to  the  l  untrollcr  un  tlir  tii.  omotive 
I  tlu'ougb  a  contact  at  the  reel.    The  reel  is  geaiud  up 
{  with  the  axles  or  truck  of  the  locomotive,  so  that  the 
■  <';iM>' <'an  be  paid  out  nri-'ill*"]  uji.   Tlir 'jatlis'ring  loco- 
I  motive  .system  can  l>e  pushed  to  a  considerable  di^iitaucc 
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fi'iiiii  tbi'  I'lnl  of  til''  regular  trolIr\  r'n  ult.  An  illiis- 
Cmtioii  of  this  cbii',-^  uf  work  is  to  Ix-  fuuixl  tu  the  mines 
of  the  Jones  and  Laugblin  Steel  Conipuiy,  at  Cnlifornia, 
PtL  These  iHiiiOf*  Imvo  five  4  inn  n-iithrriiii;'  lii.'oiiio- 
tives.  A  traitt  of  euipty  cars  is  tiikcii  from  the  gather- 
ini^  junction  and  distributed  by  tbe  motoTman  into  tlie 
rooiiii"  in  liis  piirtictilur  set-Tion  nf  ilic  inino,  and 
uii  the  ruturn  trip  tlie  loaded  cars  are  j^tliered  up. 
When  pnflsinp  through  tbe  entr j  tlie  looomotiTe  receires 
!t>  i  iivr  riit  hy  luean^  of  a  rpffuliir  trolloy  polo,  hut  w iii-n 
entering  the  room  neck  the  pole  fasteited  down  and 
tbe  insulated  flexible  cable  h  booked  onto  tlie  end  of 
tho  trolley  wire,  tbe  itiil  still  scrvinjr  «-  t'li  li  ftii  n  i  ir 
cuit.  It  is  stated  thiit  »  ci"ew  of  twu  un  u  on  -iin  li  u 
looomotiTO  can  gather  up  from  100  to  120  curs,  or  from 

3<>0  tf»  35i>  toti«  of  i  inil.  in  ;Ui  rift-hf -fii  hi  r  vliift.  (1ln> 

well-known  mine  ha^  oijuipped  its  gHtiieriiijj  loconio- 
tirea  witb  a  aeparute  truck  or  tender  for  cnrryinj;  and 
operutin)r  uut^^maticHliy  the  cable  reel;  thia,  however, 
hi  not  the  preferred  practice. 
In  the  caM  above  referred  to  uiininjj:  locomotives  are 

spoken  of  iis  operatinjf  with  overhead  trolley  ronnoc 
tions.  There  are  instances,  however,  in  whicii  the 
thinl-rail  method  has  been  applied  to  sneh  worlc.  Thi« 
tv|«-  of  mil  is  used  not  only  for  tLi'  miiveyunco  of  the 
curreal,  but  always  also  a-s  a  tootli  lail,  with  wliieh  a 
geared  wheel  th*-  Im-oniotive  canenpsigc  fi  ii  timmlly. 
Accordinjj  to  Mr.  Affelder,  in  his  |>aper  aln'ady  referred 
to,  'JO  electric  locomotives  of  this  sprocket  or  cog  mil 
tv|x^  are  now  in  use  in  coal  mines.  Am  a  means  of 
dimming  gradets  the  electric  locumotive  poaeefiaea  ad- 
vantages which  have  caused  it  to  be  adopted  in  various 
parts  of  the  world,  subject  only  to  questions  as  to  the 
advisability  of  iwing  tiie  cogged  tiiird  rail  aUo  vm  a  con- 
ductor for  tbe  current  The  first  of  the  third  and 
traction  rail  locomotives  of  the  sprocket  tyjx'  appeai-s 
to  have  b«H»n  installed  in  tbid  country  in  IHW  in  tbe  Huir 
City  (Indiana)  mine  of  the  Harder  and  Hafer  Company, 
of  ( 'hii-ago. 

In  metailiferooa  mines,  an  distinguisbed  from  coal 
mines,  the  locomotive  is  usuatir  smaller.   An  instance 

of  slU'll  work  i>  to  hr-  foimrl  in  (in-  Ii;hlI:il'<'  -ysteni  of 
til©  United  Gold  Mines  Company,  of  Victor,  Colo. — the 
Cripple  Creek  diatriet — ^wbere  one  8-ton  locomotive 
witli  :i  drawbar  pull  f>f  aliout  pruiml-  nnd  :v  ^prod 

of  from  to  10  mile«  per  hour  i»  used.  Thi^  locomo- 
tive is  equipped  with  a  ainirle  high  speed  motor,  placed 
in  the  ceiitt^r  :iiiH  r>n  top  of  the  frame,  the  motor  shaft 
being  connected  to  the.di  ivers  liy  gcarj*.  Curit'ut  for 
this  locomotive  is  generated  at  a  watorpower  plant  13 
mile<  di-;t;iti1  hy  a  3-pl)a.se  alternating-current  dynamo, 
transmitted  at  a  pressure  of  Io.imjO  volts,  .stepped  down 
and  rectified  at  a  sulhstation,  and  delivered  to  tiietroU 
ley  at  .'i.'>0  volts  direct  t  urrent. 

It  is,  therefore,  not  to  be  undeistood  that  electric  loco- 
motives find  their  only  employment  in  coal  mines.  An 
interesting  iliustnition  of  the  extensive  application  of 


the  electrji-  miin    luc  <iti\r  i>  [■■  Uf  foiuid  al-o  in  the 

1  Quiucy  copper  mine,  at  ilaucock,  )lich.  The  Quiucy 
{  company  has  installed  15  deetrie  locomotives,  one  of 

which  i-  i>n  ttii  Lf''ii  fn')t  level.  currfMit  J^miil'  ~upi>lied 
I  froiu  the  surface  through  tfubslalion  tranisforiucr  plauta 
I  located  underj^ronnd.   Another  instance  which  might 

be  ijunti'il     thv  *^-tini  tiiinc  lin-iniiiiti\ at  the  Highland 
J  Boy  Gold  Mining  Company's  mine,  at  Murray,  Utah, 
I  employed  for  hauling  slag  cars,  and  using  double  over- 
head trolley,  so  ft«  to  dispense  entirely  irith  tbe  tracic 
.  am  a  return  ciixuitv. 

I    Thus  far  the  snbject  of  mine  traction  has  been  con- 

'  sidi  red  from  the  point  of  locomotives  supplied  by  over- 
head or  undcrrunning  trolleys,  or  by  third  jail,  with 
current  from  a  distant  source  of  supply.  It  is  posts  ible, 
hnwe\  nr.  tu  eiTiploy  -^elf-propelliiig  or  automobile  Iim-o- 
I  motives,  equipped  with  storage  batteiict*,  ^u  a»  to  dis- 
I  pense  entii-ely  with  tbe  dangers  and  inoonvenieoce  of 
I  tracks  and  wires  chftrtr>>l  '.vith  exposed  live  current. 
.  The  weight  of  the  battery  und  the  sjuw  e  that  it  neceb- 
j  sarily  occupies,  however,  incix'a.se  the  size  and  weight 
nf  ill,'  loi  otiiotives,  and  tlni>  plai-i'  a  r4'<trii-tii->n  u\mn 
this  uii-iIi'kI  of  traction  in  ai:uiy  mining  operations, 
j  Their  use  is  therefore  more  particularly  to  be  noted  in 
coimection  with  exterior  work,  and  locomotives  u.sed 
for  such  work  have  considerable  haulage  capacity. 
.Several  types  of  this  locomotive  are  in  use,  either 
I  a.s  simple  automobile  locomotives  or  as  a  combination 
j  vehicle  employing  the  trolley  over  sections  of  the  tn»ck 
where  such  use  is  {MU-missible  and  safe.    One  well-known 
American  munufauturer  buildu  a  locomotive  of  this  type 
in  which  the  battens  are  carried  upon  a  seiMiraU-  tnu-k 
or  tender,  thus  reducing  the  height  of  the  loconiotive  to 
.  a  miniuunn.  This  locumotive  can  be  Uiied  for  "gather- 
1  ing"  purposes  in  low-velned  coal  mines,  but  its  hanling 
capacity  is  nn  i  --urily  limited,  and  by  some  authorities 
I  it  u  not  coui^idcrod  feasible.    In  anoUier  type  the  bat- 
I  teries  are  mounted  on  the  locomotive  and  are  so  ar- 
rangefl  that  the  ^ « 11^  i  :ns  lie  charged  the  niotoi*s 

I  are  being  driven  by  current  directly  from  the  trolley 
I  wire.  A  omaller  siae  of  automobile  locomotive  is  espe- 
fially  iul;ipt<  d  to  run  on  curves  with  a  radius      li'  feet 
•  and  a  21|  -iucb  gauge.  The  current  in  estimated  to  cotft 
I  about  50  cents  per  day  of  ten  honrs  for  a  loeomotive 
weighing  from  4  to  0  ton.-<  and  up  to  1^1,50  per  day  for 
,  a  l<»-ton  i^taudard  gauge  lo<-^motive.    As  a  rule,  tbe 
I  batteries  are  not  worked  quite  so  hard  as  those  for 
rprfiifnr  .'uitoiuobile  pin'p?<^r*.  tlio  rofiuiremeiits  jier 
pound  of  lead,  instead  of  about  7  watts,  being  not  more 
than  3  or  2.   Tlie  advantages  obumed- for  the  battery, 
as  comptu'C'!  with  the  trolley  sy-^t'Mit.  arr  fh:if  it  can  l)e 
,  run  over  any  improvised  truck  ot  appiopriate  gauge 
j  regardless  oif  wire  connections;  that  the  lin^t  cost  of 
the  liattery  is  usunlly  li^ss  than  the  outlay  on  trolley 
wircb  and  supports,  including  erection;  and  tliat  tbe  ex- 
l>eDaes  of  maintienanee  with  good  batteries  also  average 
,  lower. 
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A  further  iiuxlitioutiiiii  nf  ti-u  tinn  m  luuilujjo  iileth- 
cxis  is  found  in  the  iiiuviililt-  uuu.>uiaii<.'  luuder  awU  b^' 
(he  IllinoK  Steel  Coidpnny.  It  is  difficult  to  clnMsify 
this  upjKsr;!!  I>iit  it  stTVf-  !■ '  nj(i\  r  di  e.  mil!  t!i(M>'l'i>i  i' 
belongs  jx)ssil)ly  am  much  in  the  tran.sporUitioii  u-s  in  thi' 
loAfiing'  ^rroup.  The  mnchtno  ooiulsts  of  an  endless 
(.'hniii  <'f  nu'tnl  arms  or  .vm  i].-  Minrmii  il  nn  a  -tmit  iiirtul 
tabic  ur  Ijm.s«,  which  iii  turn  i-s  uioauuni  pivutall^y  un  a 
track,  to  enable  it  to  adjust  ib$elf  to  the  pitch  of  the 
{,'roaiKl  and  to  the  hoi^jht  to  which  thi'  mati^riul  is  to  hi^ 
elevated  in  loading — as,  for  exiuuple,  to  a  Hue  of  the 
trolley  mine  cars.  The  chain  of  scoops,  which  is  driven 
hy  nil  t'lpctrif."  motor.  i">:i--~f>-^  nroiind  sprookrtv  iirr;»ng'4*d 
at  the  opposite  ends  of  the  mtu'hine.  The  motor,  which 
takes  eomnt  through  a  cable  reel  from  an  adjacent 
trolley  or  other  circuit,  also  pro|)ols  the  loudi  r.  m.  n  infj  it 
toany  deeired  puiiiL  hy  iuean!>uf  chain  sprockets  and  suii  - 
able  clutches.  In  operation  the  front  edge  of  the  table  of 

(lie  iiiiiciruii-  liiWi'iY'f]  until  if  rr^ts  npnn  thf*  ;rfouiid. 
and  it  is  then  thrust  iorwaixl  a^jainst  iho  pile  of  matt-ruil. 
As  the  arms  sweep  around  each  arm  or  scoop  gathers 
up  a  certain  ijnantity  of  mnierial  and  carries  it  into 
ohuuueLj  on  Ute  tablit  until  it  raache^t  the  upper  end  of 
the  machine,  when  it  la  emptied  Into  the  desired  recep- 
tacle. The  arms  tni\  el  at  the  mte  of  uhouf  M  to  so 
fe«t  per  minute,  and  the  capacity  of  the  uuichuie  i^^ 
reported  a»  90  cultic  feet  of  loose  material  per  minute. 
This  Tnnflitnr-  is  ~;ii  ',  to  have  Ihmmi  tested  successfully  in 
the  Imiidliiig  of  limestone,  coal,  luid  salt,  and  to  have 
shown  a  coii.siderable  saring  of  time  and  money  over 
hand  labor  with  a  shovel. 

Tdpht:ruijt.  An  interestinj,'  and  novel  ainjlit  ation  ot 
electric  traction  methods  is  to  be  found  in  tlio  moderti 
te1pheinffi»  system.  I'p  to  the  present  time  linnJrcjf  "t" 
ores  and  t)ther  raw  uiuttrial  in  connection  witii  mining 
work  has  often  been  conduct(Hl  aerially,  by  m«  im-  ct  a 
traveling  wire  rope  or  cable;  and  this  u.->e  of  the  wire 
rojHj  represents,  in  the  aty^-rofjjite.  an  enormous  amount 
of  w  ork.  As  }fen4>rally  understood,  a  short  stretch  of 
such  Witrk.  often  with  a  span  of  several  hundred  feet 
between  the  sup|x>rts.  or  betwi^en  the  support  and  the 
anchorage,  constitutes  a  '*cable\vay ;''  in  this  manner  a 
river  or  n  wir|.>  \  !il!i>y  is  In  iilged.  A  tramway  "  cable, 
on  the  otiHT  hand,  has  fre(|ueiit  supports,  and  may  Ix' 
SCTerul  miles  in  leogtli.  l^lectric  telpherage  belongs 
£enei'i(>aUy  in  the  latter  class,  as  it  is  not  suited  to  vary 
steep  ^rade». 

The  fundamental  <liffetTnce  lietwoen  electric  telpher* 
age  aud  the  tra%'oling  rope  system  is  that  in  the  former 
case  all  the  ropet^  or  rabies  are  stationary,  the  baulai^ 
being  effected  l»y  means  of  an  electric  motoror  "tel- 
pher"  tra\'«ling  along  one  of  the  cables,  and  taking  iia 
current,  by  means  of  a  short  trolley  pile,  from  a 
tiDllev  wire  above.  In  the  simpler  form  the  telpher 
travels  along  a  tie.xible  wire  cable;  for  heavier  work  a 
rigid  metal  rail  supported  between  posts  is  employed, 
and  upon  this  loads  up  to  ^,000  pounds  in  weight  can 


Ik<  moved  at  a  speed  of  from  iSOO  to  1,500  feet  per 

I  minute. 

I    This  telpherage  method  was  first  experimented  with 

>i  \i  ial  yt-ai  --  ago  in  Kiiu'iiiid  and  .Vmerica.  but  only 
within  the  lui^t  year  ur  two  hat)  il  l>eeu  praetieully 
I  introduced  in  this  country  and  abroad.    Its  present 

fi'a-i'iilit\  i»  diic  to  iiiiiifoscMn'iit ~  iii  motors  which  cam 
btand  expuhure,  in  methods  of  control,  in  contact  de- 

I  vices,  in  brackets,  etc  In  an  electric  telpher  system 
.iiipjoycrt  in  a  liinestoni'  i[U;iirv  in  \W  i^larni  <if  Culm, 
the  telpher  witli  lis  cans  travels  upon  cables,  e-vcept  at 

I  eight  curves,  wheresolid  rail  isemployed.  The  buckets, 
loaded  with  limestone  iind  carried  below  the  telpher,  take 
along  the  cable  a  uuixinuuu  load  of  1,200  pouitds,  with 

I  a  speed  of  from  12  to  15  miles  per  hour.  Current  is 

Icrivcd  fi  >iii  a  distant  jK)wer  plant,  and  to  start  the 
telpher  all  that  iii  n«icei>iiary  u  to  clu»u  the  switches  at 
I  the  ends  of  the  system.  This  telpher  travels  antomat- 

ically ,  but  ill  the  ca.se  of  larger  appamtus  a  cab  is  prfividr  d 
I  for  a  tolplier  man,  a»  on  an  electric  erune,  j^o  tlrnt  he  can 
I  travel  with  the  load  of  coal,  sulphur,  phosphates,  ete., 

and  assist  in  loading  atiil  iiuliiniling. 

Even  wliei'e  i-cgular  wire  rope  luuibge,  iu  the  shape 
I  of  cableway&,  tnunways,  and  surface  lines  with  rails  is 

employed,  it  has  Ix'en  found  fcusihlo  to  replace  with  an 
electric  motor  the  driving  engine  operating  the  drums 

I  of  cable.  A  numlH-r  of  plants  with  electric  cable  haul- 
ag*'  have  been  installed  in  South  .\fri(';i.  .Injian,  Knrnju  . 
and  other  parta  of  the  world,  the  iiuulin^  tuuioi  ami 

I  cable  drums  being  placed  usually  at  the  top  of  the 
incline,  so  fts  to  rni^o  \hf  loaded  ctirs.  The  speed  in 
sut  li  work  is  Usually  i  luin  4  to  ♦!  feet  per  second  ou  a 
grade  of  from  10  to  15  degrees. 

Jh'isti/Kj. — F.li'i  trif  Iini-tiiii5  i>  a  growinir  fe'itiire  of 
liie  use  of  elect!  icily  in  miiws.  and  a  large  amount  of 
work  has  already  been  done  in  thi>  tield  with  the  object 
of  replacing  the  ste;ttii  engine  with  the  electric  motor 
driven  from  a  I'enlral  plant.  To  quote  a  jinper  ivatl 
by  Ml.  1  .  ().  HIackwell  before  tlie  Americ4it»  In!«titut« 
of  Mining  Engineers,  at  Albany,  in  Fel>niary.  l!Mi;i. 
••The  throttling  of  steam  t4)  control  speed,  the  necessity 

I  for  iweising  the  engine,  the  \'ariation  in  steam  prp^«- 
sure.  the  absence  of  eojidetisini.'  npparatus.  tlif  ooAlinfr 
and  large  clearance  of  cylindt-rs,  and  the  coiKU  ji.-^iitiuu 
and  leakage  of  steam  in  pipes  when  doing  no  work  are 
all  Bgainiit  the  steam  hoiiiting  engine.  One  of  the 
largest  bobting  engines  in  the  world  was  recently 
tested  and  found  to  take  t!<)  pounds  of  steam  per  indi- 
cated horsepower  per  hour.  The  electric  motor,  on 
the  other  band,  is  ideal  for  intermittent  work.  It 

wastes  al>solutely  no  energy  when  at  rest,  there  lieing 
I  no  leakage  or  condensation,  its  elliciency  is  high, 
I  from  one-quarter  load  to  twice  full  toad.^*  As  a  matter 
id"  fact  this  class  of  work  touches  closely  that  above 
referred  to  iu  connection  with  inclined  tracliou  haulage, 
for  after  all  an  elevator  is  virtually'  a  railway  with  100 
per  cent  grade.   With  these  equipments  gnat  care  is 
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taken  to  regulate  iind  cimtrul  ttic  apparatus  for  mtety 
purposroj  with  wifoty  and  cjiicrj^encv  brakes,  etc. 

One  cif  tlie  instances  cited  l}y  Mr.  Blackwi  1!  in  Iiis 
paper  is  tlMt  of  a  flat  rope  double-reel  boi»l  opuruting  j 
in  the  Free  Hilvnr  miiw.  nt  Ai«pen^  Oolo.   In  thi«  eaM  | 
thr  licivt  Work'-  in  :i  \  ri  tiral  >iiigl«»-couipiiit ntrnt  sliiift. 
with  guides  fur  extra  wtught,  aud  u  driveu  by  a  direct- 
current  motor  of  190  horsepowiw  at  650  revolationa 
per  miniito,  with  difft  rent  j.'eiii's  to  jfive  'JO  and  ^2  ' 
revolutioa«  to  ihu  drum.   The  speed  of  hoisting  ore  is 
from  S15  to  68V  feet  per  minute,  and  that  of  hafllng 

water  fmni  r.in  to  l.n*20  feet  per  rniniiti-. 

In  ouc  gold  mine  where  steaiupower  hiia  becu  super- 
iwded  hv  an  idternatiiig  current  induction  motor,  the 
hoist  niovf  tlirou{,'h  ihc  -hurt  nl  ttu-  mte  of  i.l'.'o  fpft 
per  minute,  double  deck  cages  carrying  :j,t)lHj  pounds 
of  ore,  tbQ»  eleTRtincr  600  tons  daily  from  a  2,600-foot 
ievr  !.  It  i>  -t;itei^  tliiit  tlii>  --\  --tem  !i;is  shown  n  net 
efficiency  nt  7.5  jwr  cent,  taking  into  account  all  elec- 
trical and  frietional  losses,  and  that  the  average  ooet  per 
horse]x>wer  per  month  has  been  reduced  from  not  lee-s 
than       to  $7. 

Another  iOnstralion  of  an  electric  motor  mine  hoist 
i<  fiiriiKli(»(1  tiy  rti(^  piniit  installed  in  one  of  the  pits  of 
the  (iels<»nkirelii  i)(  I  Kergwerks-Aktiengesellschuft,  in 
Germany.  'I'lii-  e.|iil[mient  is  demgfned  U>  niise  in  one 
lift,  when  woi  kiiiL;  at  its  iniixinuun  capacity,  a  lnail  of 
4  tons  of  coul  at  u  sfx^od  of  t)5  feet  per  sccoiiU.  Die 
daily  hoistinj;  cajmcity  in  sixtJ'^•tl  effective  hoisting; 
hours  would  l>e  i>,l(X*  tons  with  a  single  unloading 
plntfonn,  3,200  tonn  with  two  j)latfornis.  iind  4. MOO 
tons  with  three  platforms  from  u  depth  of  UHl  feet. 
The  (wo  cages  are  attached  to  an  endless  rope  which  at 
the  top  passes  half  around  and  fits  into  an  oak-lined  I 
gbeath  on  the  circumference  of  a  drum  20  feet  in  diam- 
eter. On  each  side  of  the  winding  i»  a  direct  curretit 
motor,  the  current  supply  of  which  inoltidee  a  atoruge 
battery. 

Another  interesting  hoisting  equipment  is  that  in- 
stalled in  the  Fortsehritteehacht-Brflx  mine,  Bohemia, 

where  the  hoisting  engine  i-  driven  by  a  direct  current  . 
motor  of  (^0  horsepower,  with  two  winding  drums, 
which  hoist  from  a  depth  of  969  feet  at  a  speed  of  797 
feet  per  minute  with  a  single  layer  of  ateel  rope,  the 
groBM  load  being  not  quite  4  tons. 
Still  another  instance  ia  the  hoisting  engine  driven 

by  an  alte I'liat ini.'  i  iirrent  ituluet  !■  m  mot ur  of  120  horse-  [ 
power,  installed  in  the  (iermauia  colliery,  in  West-  | 
phalm,  Germany.   The  windinff  drums  are  each  8  feet  | 
S;  inrliev  ill  .'.iameter,  revolvintr  thron'jh  'tniiliie  rodu<'- 
tiou  gearing  at  the  rate  of  IC  i-cvolutions  per  miuut«.  i 
The  motor,  which  deyelope  SOO  bonepower  at  the  be- 
ginning  nt"  tlie  h<n<t.  winds  a  normal  load  of  lij  tons 
from  a  depth  of  I,oO>>  feet  at  u  speed  t>f  nearly  10  feet  i 
per  second;  the  load  can  be  inereo^  to     tone,  bow-  I 
ever,  with  a  corrr>'-p<)iidiiir>'  ilecrea-r  in 
A  large  hoist,  with  winding  drums  1!>  feet  ?S  inches  i 


in  diameter,  erected  for  the  Harpener  Mining  Ck>m- 
p«ny,  at  Dortmund,  Germany,  lifts  100  tons  of  ooat 
]H'i  liour  from  n  depth  of  S,300  feet  at  a  speed  of  HSk 

fetil  per  second. 
Another  interesting  illustration  l»  the  pbofc  reoently 

constructed  for  the  famous  Cotnstociv  mine,  at  Virginia 
City,  2«ev.  The  power  plant  is  situated  on  the  Truckee 
rirer,  83  miles  from  the  mine,  and  the  present  anbeta* 
tion  is  located  at  Virginia  City.  Klei  (rir  hoists  are  used 
exteiusively,  the  largest  being  of  the  balanced  tail-rope 
system,  driven  by  a  SO^-borsepower  variable-speed  alter- 
nating  current  induction  motor. 

Pumpiug. — Ji^lectric  motoi-s  have  l>ccn  foimd  ex- 
tremely useful  and  suceessfnl  in  a  number  of 
aises  for  driving  the  imnip-  which  are  employed  to 
remove  the  accumulations  of  water  in  mines.  It  is  said 
that  the  elBciency  even  of  small  reciprocating^  pumps 
is  not  far  from  \kt  cent,  and  that  lacge  pumps  give 
as  high  ai9  JK)  per  cent. 

One  of  the  problems  enooantered  in  eonneetion  with 
tlii- appliention  of  Hot'tritMty  hn- lioen  tlio  proper  reg- 
ulation of  the  speed  of  the  motors  for  tlie  purpose  of 
varyingtheamountof  water  pumped.  In  direct  current 

motors  thi>  i-  done  hy  •enrving  tho  tleM  >ti'eno-tli;  tlm 
electric  puiiipff  whicli  iiuve  Ix'en  in  ujicriition  for  ten 
yesir-  pstst  in  the  Calumet  and  Hecla  copper  mines,  in 
Michigan,  liave  adjustments  of  «pr>rd  of  2  to  1  undej 
this  system.  When  indm  tion  njotors  are  used  th 
windings  are  thmwn  into  .iiffei-ent  combinations  f«  ■ 
vari«)us  numbei-s  of  pdi--.  and  rate-.  <if  sjx'cd,  and  >e 
eral  frequencies,  al.so,  are  providi-d  for.    Sonic  ultei- 

nating  current  motors  employed  in  ele<-trie  pumping 

op<>ratinns  art*  nf  noteworthy  aixe,  developing  on  much 
as  ti.'.it  to  7.'><"  horsepower. 

For  electric  i)unipinfr  the  pump  itself  need  embody 
no  s{x>cial  features.  IV)th  reciprocating  and  rotary 
pumps  are  nsed;  they  may  be  either  horizontal  or  ver- 
tical, and  reciprocating  pumps  may  Ik?  of  either  piston 
or  plunger  tj'pe,  according  to  the  circumstance^s  of  the 
installation.  Where areeiprocatingenginc  ii,  employctl, 

however,  it  is  generally  considered  adv  i-alile  to  u^e  a 

double  acting  pump,  either  duplex  or  triplex.  A  triplex 
double  a<  ting  pump  does  not  require  so  large  a  motor  as 
does  !i  -imjilex  aeiiuL;'  pump  doing  the  same  duty.  To 
raise  a  great  quantity  of  water  against  a  certain  head 
takes  jnst  so  much  power,  but  if  tbe  woric  be  divided 

anionir  1  |>  ,  .r  tlin^e  aetini:  <  ylirjtlers  there  will  nnccs- 
sarily  l>e  a  more  uniform  How  of  water,  aud  hence  the 
strain  on  tbe  motor  and  the  pump  will  be  rednoed. 

No  fewer  than  .'x*  eleetrically  driven  pumps  of  tlic 
reciprocating  ckk«s  are  in  operation  in  the  juines  arouud 
Johannesburg,'South  Africa,  some  of  them  delivering 
as  nnicli  as  2hO  gsillon^  jhm-  minute  working  ajriin^t  :i 
iiOO-foot  hojul.  .V  striking  illustratiou  of  electric 
pumping  work  ir»  furnished  by  the  Arniston  colliery, 
near  KdinlMii'i:ii.  .Seotland.  One  --et  of  pnnip<  of  the. 
U-throw  type,  with  11-inch  rams  and  Is-inch  stroke. 
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delivers  5«  k)  v'iillo"  -'  per  minute  against  a  bead  of  678 

feot.  Each  of  (lio-io  pumps  drivon  )ty  un  Sti-lioisp- 
potver  uiotor  aud  mm  with  a  apei'tl  of  nhout  <K)  rcvo- 
Itttions  per  mlnnte.  Another  set  of  ])uti)pH,  sunifair  to 
the  above,  clolivors  otHi  ffjilloiis  jior  minute  njpiiitst  u 
bead  of  -i.jf>  feet  through  3,no  feet  of  cai^t  iron  pipe. 
Theci'  |)unips  nreof  the  »inae  diameter  and  stroke  ae  the 
othors,  and  arc  ri|iii]ijM  <>  with  N '-horsepower  motors. 
Three  aotn  of  puiujjiM  iiuve  al^o  been  iuiitalled  to  the 
dip,  each  set  capable  of  delivering'  100  gallons  per 
iiumit''  .•i.jaiii--t  a  liead  of  4.'iit  foot.  These  ]>umps  deliver 
tbroiij^h  I,ii0u  fcot  of  C-iiuih  pijie,  O-iwch  stroke,  aud 
are  equipped  with  SS-horsepower  motors. 

On  (he  (.■oidincnt  of  Kiir< i[>i>  what  are  known  as  ox- 
press  puiups  hiu  e  bt'cn  largely'  ijutalled,  the  tiaiue  being 
appi  led  ^nerally  to  aoj  reeiprocatingr  pump  run  at  high 

pi.ston  ~|M  i  iI,  :it(hou}jh  upplirit  iil-o  to  a  special  system 
uf  hit'ge,  hi^h-t-poed  puuip^  with  luecbauifHlly  cloded 
auotion  valves.  An  example  of  an  electrieallv  driven 
expn---'*  puitip  in  niininjf  is  one  in  Bohemia,  wlii.  h  thuis 
at  the  eoinpanuivoly  high  speed  of  'M)  revolution>-  [ler 
minute  and  ie  capable  of  lifting  183  gallons  per  minute 
a},'ainst  a  head  of  1,.{1'>  foot. 

On  account  of  its  rouu  v  motion  and  it.s  high  speed, 
approximating  the  apeed  of  a  motor,  the  eentrifupil 
puntp  al.so  is  po(nilinrl\  vuitn!  for  eh'ctricjil  < 'pn  at  ii  >u, 
the  pinnp  and  inotoi  living  usually  direct  cotinocted. 
This  pump  lias  heen  found  of  .xpei-ial  utility  in  working 
ajpiinst  low  lu'ads  ati4l  for  handling  nujdtly  wat<'r. 

The  use  of  rotary  pumpis  coupled  direct  t*i  small  mo- 
tors ronninjf  at  higb  speed  in  place  of  reciprocating 
ram  or  phuiger  pumps  has  met  with  approval  in  Ku- 
rope.  These  rotjiry  puiups  are  made  with  several  cham- 
bers placed  in  ^ndem  and  are  of  a  type  between  an 
onlinary  centrifugal  pump  and  a  form  of  revei-se  tur- 
bine. Oiw  biiilt  in  Crermany  ha»  4  chamber!*  and  4  im- 
pellers and  is  coupled  diieot  to  an  aiteniatitiL,'  current 
motor  of  about  8.5  horsepower,  which,  when  run  at 
l.'.y.}'*  revolutions  per  minute,  has  lifted  44M  gallons  of 
•walfr  per  nsiinite  to  a  height  of  :i94feet.  By  increas- 
ing the  number  of  impellers  to  6,  this  pump  can  be  made 
to  reach  1 ,150  feet  in  one  lift.  An  efficiency  of  between 
To  and  7'>  ixr  cent  is  claimed  for  this  type  of  pun)p. 

Another  type  of  eU^etric  pump  is  the  thinking  pump. 
The  electric  sinking  ])ump  can  be  lowered  from  one 
locati(»n  to  anothtM  in  much  less  time  tlian  a  -^ii  an  ■  ! 
cumpret«9ed  air  pump,  and  a«  it  can  be  completely  :>ub- 
mertred  it  does  not  have  to  be  relocated  as  often  aa  a 
-fi  aiii  i)uiii|i.  Til.'  i|uestion  of  what  would  happen  to 
un  electric  motor  in  a  mine  if  pumpt^  aud  motors  get 
flooded  has  often  oome  up.  Flvm  tests  made  recently 
at  the  UiiiviT-itv  of  Licij-f,  Hol<_'-ittiri.  ir  a|>|>rrn"^  t!iat  n 
equitably  de.siyned  polyphase  alternating  cunent  motor 
will  suffer  v^ry  little  d&mage.  A  S-pbtoe  mlnii^fr  motor 

(if  a  (y|>o  Ijiriri'ly  nsL'd  on  the  continent  of  Europe  was 
completely  submerged  in  water.  It  was  run  for  a 
quarter  of  an  hour;  it  wa$  then  stom>ed  and  allowed  to 


I  remain  snbmei^ed,  under  official  seal,  for  twenty-four 

hours,  at  the  end  of  which  time  it  was  again  run  for  a 
I  few  minuter.  It  was  next  removed  from  the  water, 
I  again  put  under  seal,  and  left  to  dry  for  twenty-four 

hours,    The  insulation  was  then  tested,  and  the  motor 

was  found  tu  he  in  perfect  order.  It  would  be  hard  to 
j  imagine  a  test  more  severe  than  this. 

A-  licariiic  t!iis  .piostion  it  is  interestingto  note 

.  that  uuioug  the  puiupa  in  use  around  Johannesburg, 
I  South  Africa,  at  the  beginning  of  die  Anglo-Boer  War, 

there  w  ere  twelve  of  a  u  11  know  n  Americjin  make,  each 
I  of  which  was  operated  by  a  i>i>-hoi^power  induction 
I  motor  of  American  construction  with  three  15*kilowatt 

traiisforuiers.  When  the  mines  were  shutdown,  upon 
'  the  brealuug  out  of  the  war,  the  water  rom  »>  rapidly 
I  that  it  was  impossible  to  remove  the  pumps,  motors, 

trati-l'i II  inri i  tc,  aiiv'  l  oiiseijueiitly  they  remained 
,  uuder  5i.Mt  to        feet  of  water.    Two  aud  a  half  yaim 
I  later,  when  peace  was  declared  in  8outh  Africa,  the 
waf>  r  in  thv  4\aft        piiiiijicii  out  and  the  i'lectricai 
,  apparatus  was  renioveil  to  the  surface.   Three  of  the 
motors  were  stripped  and  completely  rewoand,  but  to 
the  general  surpri<r  of  the  experts  the  condition  of 
tlic  iuijidatiou  indicateo  timt  the  rewuidiug  might  not 
bo  absolutely  neces»iary.   Accordingly  the  other  nine 
niritor:-  wore  thorouL'li'y  .Irit  i]  in  an  oven  and  then 
soaked  in  oil.    After  this  treatment  they  were  rigidly 
I  tested,  proved  to  be  all  right,  and  were  at  once  restored 
to  regular  service  in  the  mine.    'J'he  tninsfoniici-^  were 
treated  in  the  same  manner  as  the  njotors.  w  itli  i  qually 
gratifying  results. 

An   interesting  illustration  of  the  lle.xibility  and 
'  adaptability  of  electric  inotoi-s  for  pumping  purpoces  is 
fnmisbed  by  tbeGneisennu  mine,  near  norttnund,  tier- 
many,  where  a  very  large  electric  mining  plant  was  in- 
stalled in  1908.   In  this  iu?itauce  the  pump  is  located 
;  more  than  l.'JiH)  feet  below  tlie  Burfnoe,  aiid  the  diffi- 
culties of  installing  the  apparatus  were  so  great,  on 
account  of  the  small  ci-oss  section  of  the  shaft,  that  it 
was  necess;ii  \  m  \nuU\  up  the  motor  in  the  pumping 
I  chamber*  the  material  being  transported  through  the 
I  wet  shaft  and  the  win^g  ot  the  eolls  being  perfbrmed 
in  tittu 

An  interesting  use  of  the  electric  pump  associated 
with  the  telephone  in  conncwtion  with  raining  is  noted 

l>v  Mr.  W.  J5.  ('!;uki'.  In  one  coal  mini'.  wIumi  nn 
I  electric  pump  ia  located  in  a  worked  out  portion  of  the 
I  mine,  the  eircnita  are  so  arranged  that  the  pump  is 

started  from  the  jM)wer  house,  soni"  ili-viaii<  c  away. 
I  Near  the  puuip  hi  placed  a  telephone  tr.ui.suiitter  cou- 
I  neeted  to  a  receiver  in  the  power  house.    To  start  the 

motoi-s,  or  (o  iiseertain  whether  the  punip>  are  working 

properly,  the  engineer  mttrely  li«teiu«  at  the  telephone 
I  reeeiver,  without  leaving  his  posl 

L'l'ilithuj. — From  the  earliest  day-;  of  practical  elec- 
.  trie  liglilmg,  the  availability  of  the  method  for  miuiug 
I  was  recogniaed;  and  electric  illumination  in  smue  form 
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or  other  is  now  used  very  widely.  Of  the  two  forms— 
theareand  the  inauideseent  -  the  latter isTezynuttirully 
preferred  underjjfrtnuid,  for  various  i-e«soiis.  In  the 
iii-t  i4ace.  the  suliferraneuD  spaces  to  l>e  iUuminated 
are  re.stricted  in  nn-n.  so  that  email  lights  are  sufficient; 
in  the  second  plu.  <  .  Imth  the  earlier  arc  li^htio};  cir- 
cHiitei  and  a  jrreui  luuny  of  those  in  use  to-day  liave 
involved  the  employnu  nt  <>{  dangerously  hiyh  pres- 
(iuros;  and  in  tho  third  place,  there  is  objection  to  em- 
ploying under<;rouud  an  open-flame  lamp,  t^uch  as  tl»e 
ordinary  arc  lamp  has  always  been.  Hence,  while  a 
largo  nuaiber  of  mining  plants  utilize  arc  lami>s,  these 
are  to  l>e  found  above  ground,  while  the  lighting  Inflow 
the  aarf:i>  >  <lri)«ndd  upon  incnnde.seent.s.  The  advan- 
tlges  claimed  for  incandcMcent  elci-tric  lighting  are: 
The  flpxibiltty  of  the  system,  making  it  ]K)ssible  to 
move  circuits  readily  from  one  part  of  the  mine  to 
another,  the  absence  of  fumes  and  »moke,  less  danger 
of  lire,  decrea.sed  cost,  generally  l)etter  lighting,  and 
reliability  of  the  light  under  all  the  variations  of  tem- 
perature and  barometrio  pressure. 

It  fbllowa  that  the  electric  lighting  in  mines  \»  n^nally 
of  a  composite  type,  the  arc  lamp  being  ased  at  the 
nirfhoe,  in  buildingii,  yards,  «iding«,  outworks,  etc., 
while  the  incandescent  lamp  is  iwed  in  the  nuin«,  levels, 
tunnels,  etc.  At  one  time,  in  order  to  accomplish  this 
dual  purpose^  it  was  necessary  to  install  two  types  of 
generatinfr  dynamoe— one  for  the  high-preHflore  are 
lighting  and  the  other  for  the  low-pres^ui  !■  inrandescent 
lighting;  but  the  later  developments  and  improvements 
in  are  lightM  have  made  it  possible  to  operate  them  on 

the  sanii'  rii  r(ii(  n--  i!u'  irH  MiuIi'^t  i-nt^  mid  in  CI  in ji iiii'- 

tion  with  motoi-s,  and  hence  recent  yeurji  Ivuve  .seen  the 
installation  of  standard  typea  of  direcHsurrent  dyoMnos 
for  ul)  sen-ices,  operating  atvoltageaof  100,  320, 650 

volts,  etc. 

The  British  departmental  committee  already  cited 

laid  down,  witli  rcirnrd  to  tho  iti-;tnIlntion  ;ind  use  of 
electricity  in  mines,  n  It  w  .>?iiupl<>  raU  s,  aiming  at  lon- 
tinoity  of  service  and  the  prevention  of  the  escape  of 
current.  It  is  provided  that  for  It-^lifinp  ptirpo<;os  only 
low  prejMure  shall  he  used,  ami  ihui  lamp  holders, 
switches,  or  otter  fittings  nnist  not  be  lixed  directly  to 
tin."  timber  or  metal  work,  but  nuist  bo  attached  to  hard- 
wood or  other  incombustible,  nonhygros<  opio  ini^ulated 
base  blodcB.  Small  wiresor  derived  ci  reu  its  for  lighting 
nuLst  be  noninflammalde  or  su.spended  from  porcelain 
insulators,  or  fastened  to  them  with  some  nonconduct- 
ing material  which  will  not  cut  the  insulated  covering 
and  whi<'h  will  not  permit  the  wires  to  touch  any  timber 
or  mctul  work.  Staples  of  all  kinds  ai-e  prohibited.  If 
matollie  pipes  are  use<l.  they  must  be  electrically  con 
tinuous,  and  must  be  earthed  or  connected  to  ground. 
If  sejMinite  uncased  wires  aiv  nscA.  they  mu«t  he  kept 
at  least  •!  inches  afNirt.  l>eiMg  brought  together  only  at 

switches  or  fittings.  Wire  for  lighting  purposes  under- 
ground is  not  to  be  of  flexible  eovd:  in  other  words,  it 


is  not  Ui  undergo  the  mechanical  strain  of  supporting  a 
lamp.  It  is  e.s|H'cially  roqnired  that  in  places  where 
there  is  liability  to  fire  damp,  etc.,  incandescent  lamps 
must  ho  used,  inclosed  in  gas-tight  littings  of  strong 
glass  without  any  flejuble  cord  connectionii,  and  with 
the  wires  protected  by  a  strong  exterior  metallio sheath- 
ing, sulliciently  grounded. 
The-se  general  conditions  are  observed  in  all  well- 
'  conducted  mines,  both  in  this  country  and  in  Kn_'Iimii. 
and  special  pains  are  taken  with  regjird  to  the  littings,  so 
as  to  protect  the  lamps  from  injury,  and  also  to  get  as 
nuich  light  as  possible  from  each  lamp.  Where  the 
incandescent  lamps  arc  subject  to  vibration  special 
ty  p-s.  w  i  th  anchored  filaments  similarto  those  omployed 
on  trolley  cars,  are  used. 

One  f «iture' of  eleetric  lighting  worthy  of  note,  but 
not  of  great  imptirtance,  is  the  use  of  |)ortable  miners' 
I  laotps.    A  great  urnny  ell'orts  have  )>cen  uiade  in  this 
I  direction  with  electriettj'.  the  lam]>s  ilepending  for  their 
supply  of  current  upon  cither  primary  or  storage  bat- 
L  teries.    In  either  ca.se,  the  drawbacks  have  been  the 
I  weight,  deKuacy.  high  cost,  and  nnoertunty  of  the 
ai>panitus,  and  the  fact  that  such  lamps  are  not  usually 
I  of  the  safety  type  liy  which  the  presence  of  choke  damp 
I  or  other  dangerous  gases  Is  revealed.   In  connection 
with  these  jiortable  electrii-  lamps  for  miners,  small 
I  bulbs  and  lilamentij  are  used,  so  aj;  to  reduce  the  con- 
I  sumption  of  cnrrent  to  a  minimom,  thus  making  the 

batterir-  1H--1  I(Mi;_'(-r. 
I     Very  few  records  of  te^its  asi  to  electric  mine  lighting 
I  are  obtainable;  in  fact,  very  few  mch  tests  appear  to 
have  li'  cii  iiiii'Ir.    Till'  iuiinI  im |h utuuf  vriic-,  i>  iliut 
I  made  some  six  years  ago  in  f»cbalf  of  the  Wcstphalian 
I  miners  in  the  testing  gnllery  of  the  eonsoHdated  col- 
lieries neartielsenkirchen.  dealing  with  thedangrr-  tliat 
I  aritie  from  the  utte  of  electrical  applianecM  iu  gaseous 
mines.   The  results  of  the  investigation,  embodied  in 
a  report  niudi'  pni'Hr  rbn-ing  the  present  year,  may  be 
suuiniari%ed  as  follows: 

Naked  fikraents  raised  to  high  incandescence  tnay  or 
may  not  (nn-r*  pxplosions,  and  nmy  rftnain  intact  and 
burn  aitcr  explosion;  in  uio^t  cases  igiuuou  steems  to 
f<dlow  the  brekhage  or  burning  of  tiie  filament  and  the 
accomjwnying  sjuirking.  lj(m()s  with  their  bulbs  at- 
tache<l  were  purjxisely  shatterc<l,  the  bull>s  and  tilamentb 
I  breaking  simultaneously  and  producing  bad  sparking, 
sometimes  with  and  sometimes  without  an  explosion. 
In  other  cases  the  tilameiUs  remained  intact  when  the 
bulbs  were  smashed,  and  here  again  explosions  some- 
times followed  and  sometimes  did  not.  Currents  of  not 
1e<t<i  than  9.6  amperes,  continuous  or  alteruatiug,  did 
not  prodnee  ignition,  but  often  produced  spnrlung; 
stronger  eurrenti*  generally  did  give  ignition. 

Electric  iiuandescent  lantps  are  recommended,  as 
affoi-ding  probably  the  safest  underground  illumination. 
1  The  conclusions  as  to  lamps  are:  Use  stout  gloWswith 
I  round  bulbs,  to  prevent  cracking  from  the  dripping  of 
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WKter  on  the  hot  bulbs;  and  for  further  protection, 
ioclMe  tbem  in  wire  cage».  I7m  1ow-curr«nt  him\yo 
(ni)i\iiiiiiin  of  !•.»)  iiiiijK'roN)  and  high  vollajro  — Imt  not 
iibovc  150  volts,  for  nil  cxcesiiive  voltages  are  danger- 
ous. Have  short  knding-iii  wires  for  the  lamps,  far 
apuri,  to  jruiird  njraiiist  thfir  tj<.'iii<^  bent  together  and 
l\m»  making  a  short  circuit;  for  the  same  rea»Min  avoid 
lamps  with  two  filanients  in  mries.  This  summing  up 
is  against  the  common  |)ortjd>le  himp.  whicli  has  thi' 
further  di^sadrantage  of  not  indicating  the  presM^uce  of 
fire  damp. 

I'lit  litrir  (Lirn    ii;  1  lifsf  tests  with  niv  lamps. 

They  appear  not  to  ijjnitc  coal  duut,  even  in  uu  attuo»- 
phere  of  4  per  cent  of  nmrsh  ptt,  and  it  ia  noteworthy 

tliat  tl  i"llt~(  -tonti         iim|  lii;iki"'  till'  ;ir.'  tliUT'  up;  fnit  tti 

(J  pur  lent  of  iiuirsli  giis  explosions  tooli  place,  whetlier 
the  lamp  was  already  burning  or  was  switched  in.  Arc 

lanipri.  !)(>th  lonthiuous  and  alternating,  miii^t  he  »'on- 
deniiied  for  lieij  raiuei^,  although  it  should  be  nuU>4 
that  arc  lamps  have  been  used  ynth  impunity  in  robber 

works,  wlic!*'  th'  -ntuiiircil  with  henziiie  vapor. 

As*  regards  switclies  for  one  or  uiure  lauipii,  it  was 
found  that  current  i<trf>n^b,  and  still  more  the  voltage 
nnrl  -elf  iii  htr'tioii  i'l  thr  nifvent .  pitty  an  important 
pjtil;  itiatl  iiliik-  in  gi'iieijil  r-'mw  >rt  itrliiiig  in  is  dangor- 
tms.  on  ae4'ouiit  of  aivs  forming,  rapid  motion  of  tlie 
switch  is  to  ho  avoided  in  the  ease  of  circuits  with  high 
self-induction,  continuous  or  alternating.  lu  .some  cases 
the  s«  itch  wa»  thrown  ;io  times  before  ignition  occurred. 
C«rlx)n  jmints  may  glow  without  causing  an  explosion 
so  long  Its  there  is  no  aic.  SparU  extinguisiiei-s  wliich 
form  a  momentary  ate  are  to  he  condemned. 

Hot  wire  resistances  Mem  io  tbeui'Mdves  haniilefist, 
hut  danger  threatens  from  contact.  A  set  of  resistances 
was  plaeed  hori/.ontully,  and  one  hot  siiiiiil  touching 
another  caused  an  immediate  explosion.  Ulowing  wires 
did  not  canKs  explosions,  even  when  the  exploHivc 
atmospher4'  was  driven  through  them  by  mearjs  of  a 
fan;  and  an  iron  wire  buried  in  coal  dust  and  heated  hy 
the  current  until  it  arcked  strongly  did  not  ignite  the 
dust,  eitlier  when  it  was  quiet  or  when  it  wa.>  stirred 
into  a  Aoud.  Foiiing  wirea  prott>cted  by  a  shunt  may 
be  considered  harmless;  but  ordinary  safety  ftues  of 
lead  and  tin  acted  poorly. 

VfHtdatMi. — A  considerable  amount  of  work  ii*  done 
in  mines  tO'day  in  the  way  of  ventilation  by  electric 
niotoi"s,  till'  ilriviMi.''  iif  >"entilating  fan-  ini'!  Mowrr-  hv 
electricity  hiiviug  lieeu  found  to  possess  many  advau- 
tf^8.  In  addition  to  the  larjge  araoant  of  work  done 

in  tunnels,  thi  considerable  work  done  in  ;r;il!eries 
in  tlie  way  of  (nx'i-atiug  the  main  fau*  or  b|owei-s  for 
the  general  ventilation  of  mines.   The  larger  fans  of 

this  <  la-^  an-  '<rlt-i!rtvrit.  t*ir  nccounl  of  their  very  low 
rates  oi  >|>i  t  l>ui  liie  .*maller  ones  are  also  to  he  found 
direot  COiHM-4'led  to  the  motors. 

.Vs  pointe<l  out  Uy  .Mr.  Daniel  liurns.  in  his  trcMttiso 
on  electricity  in  IJritisli  niiaiiig  practice,  in  ino.st  mines 


I  where  galleries  are  driven  some  distance  from  the  main 
'  airway  it  becomes  difficult  to  ventilate  properly  by  the 
oi-dinary  methfMis.    The  ventilation  of  such  places  is 
I  always  an  important  matter.  esfK'cially  in  coal  tuines, 
I  where  a  considerable  <juitiiiity  of  ga.s  is  likely  to  be 
L'ixi  ii  i»iT.    It  can  best  be  accomplished  by  placing  a 
small  fan  at  the  entrance  to  the  heading  or  drift,  and 
by  this  means  forcing  in  the  required  amount  of  ail'. 
The  fans  rTiipl'.yed  for  this  purjHi^r-  -liiiiGtime.s 
I  driven  by  belt  fi-oui  the  motor,  but  in  many  ini^tances 
I  the  motor  is  direct  oonneeted.   It  is  found  desirable  to 
in.  I.>-.c  li<ith  the  m<ttor  a;i.:l  thi-  ^^vit.in'v  a^  f Iinroiifrhly 
I  as  ijos-sible,  in  order  to  miuiiuize  the  pasaibility  of  ox- 
I  plosions  which  might  result  from  the  gaseous  conditions 

under  whi'  fi  ^ui  h  ventilating  systems  may  work. 
I     The  work  of  ventilation  in  galleries  may  be  illuiitrai£d 
I  by  the  ease  of  a  Westpbalian  mine  with  a  40-horsepower 
motor  driviiiir  a  I'clzrv  fan.  and  pividucing  .'>0,iX«»  cubic 
I  feet  of  air  per  minute  with  a  water  gauge  of  3  inches. 
I  The  motor,  which  is  of  the  alternating  type,  is  located 
about  half  a  ndle  from  the  generator.    Xiu  -(hi  i  in-iatii  i' 
I  is  the  case  of  the  (iliickauf  mine,  at  Sond»^^shausen, 
I  (iermany,  wher«  a  Iwdte*!  motor  of  100  hoisepower  has 
been  instidh'd  to  furnish  tin'  lT'-ih  ral  ^~enlilation, although 
the  blower  i.-*  in  the  imiin  tliuti  ■licinityof  the  steam 
plant.    Still  another   instance  is  the  4<M)- horsepower 
polyphase  motor  employed  in  the  Germania  mine  for 
geneiiil  ventilation. 

J'/ii'rr  i/ii'iiiiif/. — .V  considerable  amount  of  pboev 
mining  work  has  been  done  by  electricity  of  late,  j)ar- 
tieuhirly  in  the  Western  .stiites.  Tlie  best  way  to  afford 
an  idea  of  work  of  this  character  is  to  cite  some  of  the 
later  exan>ph's. 

The  Gold  I'an  .Mining  Company,  of  Breckenridgc, 
CVdo..  «  hich  has  the  largest  [dacer  mining  i)lant  in  the 
state,  if  not  in  the  United  ftitateis  depends  chielly  ujion 
electricity  for  its  operation.   The  current  is  genentted 
at  a  plant  some    mih-s  from  the  deposits  and  is  «arried 
to  a  substation  at  the  mine  at  a  line  pi  essure  of  Id.imjo 
volts.  3-phase  alternating.    It  is  used  (principally  for 
the  driving  of  pumj>s  and  the  illumination  of  the  works. 
1  Large  bowidei-i^  are  moved  by  two  electi*ically  driven 
I  portable  cranes  of  the  boom  tvpe.  which  use  alternating 
currenl  from  the  line,  \n  ithout  Ininsformation,  and  each 
I  of  which  i»  equip]XHl  with  a  motor  capable  of  develop- 
ing 80  horsepower.    A  larp*  1.50-horsepower  constant- 

-prc'l  motor  is  i;-r-.i  tu  ilrlvr  a  rontrifugjll  ]iiiiiil>  \\Ilii'li 

ussistii  in  keeping  the  pit  dry.  A  lai'ge  machine  shop, 
in  which  are  made  the  large  wrought  steel  water  muna 

enij)loyi'<!  in  tin-  jilaccr  -y-trin.  i-  sii|ijilipd  with  pOWCF 
by  a  ic'-horsepower  constanl--<pecd  motor. 
In  California  the  earliest  placer  raining,  represented 

in  a  lati  i  -(agf  by  hydraulic  workinfr.  upnti  which  leg- 
ishuiwa  impuxt'd  severe  restrictions,  has  U'eii  largely 
F-uperseded  b3'  dredging,  which  appears  (o  liave  de- 
veloped into  a  very  prolilabli-  enterprise  where  power 
1  can  bo  obtained  cheaply,    lu  fact,  it  is  stated  that, 
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with  cheap  electric-power  drad{;ing,  Imd  in  which  the  \ 

M<  >t(l  :i\  (  I  :!;.'>'>  loag  tfaftD  10  coots  to  the  cable  ywd  pays 
for  ti'eotmcut. 
The  gold  bearing  placer  mil  of  Oftlifornia  faa«ft  depth 

of  from  10  to  50  feot.  huiii  j  ;i  l'I" '\  <  I  fli  posit  left  in  the 
old  river  cliuuuels.   Aiter  one  or  two  boles  have  beea  i 
put  down  b^  dritii}.  for  test  piinmseH,  and  an  analysis  | 
of  gold  firjiriinj'  ■-'>il  iii;(itt>,  the  dri-'lL;r^  :iri'  jiut  tu  \v.)rk 
should  conditions  >varraiit  it.    Two  typi-s  of  electric  i 
dredge  are  used  to  secure  die  gravel  for  treatment.  In  | 

uiu-  trii'tlidd  the  {finvel  is  lifted  thi-ouyh  eentrifii}i;«l 
pump!:,  while  in  the  other — Uae  method  iiioi'e  generally  i 
used — ^it  is  handled  by  an  endless  chain  of  bnekets.  | 

'I'lio  iiicthod  nf  oyipfutinn  i>  Very  infrn-stiii'T'.  A  ^mnt 
iM  Imilt  in  the  \ni»\i\  or  excavation  where  the  operiition.s 
are  to  be  carried  on,  the  necessary  equipment  is  put  on 
fioiinl.  nm\  tlif  bole  tlirn  tillm!  witli  watrr  In  ;i  drptd 
of  from  25  to  40  feet.  C  urrent  is  broiigiit  to  the  opcv-  ■ 
atingf  motors  on  the  boat  by  means  of  overhead  wires  | 
and  cablex,  the  cable  Iwing  u>nnl!y  mn  nur  fmni  40o  to 
500  feot  fix)m  the  shore.  Ah  u  gtiuiial  thing,  ttie  cur- 
rent used  is  high  pressure,  ultermitinf;r2  or  3  phn^ic.  and 
the  tninsformers  for  receivini:  it  and  stepping  it  down 
for  use,  although  sometime.-*  put  uu  the  bout,  are  gen- 
erally place<l  on  the  bank,  on  a  pole,  or  in  a  small  •sub-  I 
sfntion.  The  dredge  digs  its  own  i  hantiel  ahp:h!  <.f  it, 
dt'pii-iting  behind  it  the  mtl  uliii  h  has  l>eeii  umki  1 
over.  It  may  thui*  l)e  «iid  to  citrrv  its  own  litrlr  )>niil 
with  it  as  the  work  -liift-  from  point  to  point.  The 
grave!  is  elevated  iiity  a  grizzly  or  similar  device, 
where  the  rooks  are  wa.>ihed  out  of  the  soil  and  delivei-ed 
to  the  oarrier,  which  depoHit«  them  on  the  dump  behind 
tiie  dredgtT.  The  fine  soil  is  next  washed  through 
shakers  and  riffle.s,  the  gold  being  dejxMited  on  saving 

tables,  to  bo  taken  up  with  quicksilver,  while  the 
worked-ovf^  aofl  la  deposited  at  the  stem  of  the  boat 
with  the  other  residue. 

Some  idea  of  the  character  of  the  work  may  be  formed 
from  the  e<)uipmentof  the  chain-bncbet  dredge  oper 
ated  l)y  the  liutt«  Gold  Dredging  (Vmipany.  This 
dred^^e,  which  has  a  draft  of  d  feet  and  ia  about  Hd  by 
90  feet  on  the  water  line,  is  fitted  with  two  spuds,  each 
.'|>  fi'i't  long;  one,  of  uno.!.  weighing  about  Itt  tons.  !xn<l 
the  other,  of  Hteel,  weighing  about  17  tons.    The  swing 
permits  of  a  cut  abont  90  feet  in  width.  There  are  85 
buckets  to  th.  i  !i;iin,  each  bucket  having  a  capacity  of 
5  cubic  feet.   The  dredge  it>  oiiemted  at  a  uormsi  speed  i 
of  3S  buckets  per  ..minute,  and  ordinarily  will  handle  I 
from  .jO.Oik.i  to  75,000  cuinc  yard-  nf  rdw  Tn:it*>ri:il  jut 
mouth.    The  stacker  at  the  stern  of  the  boat  is  uLtout  , 
90  feet  long  and  ii  feet  wide. 

The  lai"Lr''-t  flrrrliro  yrt  irf-tnllfd  is  that  of  thi  A-h-  \ 
burton illuiug Company,  near  Folsom,Cal.,  withTi-foot 
buckets.   Some  idea  of  the  electric  power  equipment  | 
may  1k>  formed  from  thr  fn.  t  that  the  irirlurtisni  mo- 
tors for  thij*  dredge  include  one  of  loU  horsejxiwcr  for  , 
the  digiger  or  backet  line,  one  of  90  horsepower  for  the  | 


winch,  one  4)1 75  horsepower  for  the  centrifugal  pump, 
one  of  :J0  horsepower  for  t'l*'  slacker,  and  One  of  10 
horsepower  for  the  deck  pump. 
The  Central  GoM  Dredging  Company,  of  Oroville, 

Cal.,  has  a  typical  ccjuipment  of  motor^  cf  somewhat 
smaller  size  and  greater  variety,  including  one  of  dO 
horsepower  fbr  driving  the  buckets,  one  of  15  horse- 
power frir  th.'  wincii.'v.  in\r  of  -ti>  lior^cpowor  for  tin' 
centrifugal  pump  which  delivers  the  water  for  washing 
the  soil  under  treatment,  one  of  15  horsepower  tov 
driving  the  stacker  or  r  lu  i  yini_^  belt  which  disposes  of 
■itones,  one  of  l^t  horsepower  for  the  operation  of 
the  shaking  screens,  one  of  8  horsepower  for  the  deck 
and  bilirr  ]ninip.  nndoneof  hnr^r  powcr  for  oix-rating 
the  sand  pump,  which  is  used  occasionally,  when  the 
Hand  accumulates  too  quickly  at  the  hack  of  the  boat 
to  il(']i\(M-  it  r>ut  of  the  roH,  pil.  through  a  long  pipe. 
The  cost  of  openUion  in  the  Oroville  territory,  includ- 
ing the  cost  of  eleotrie  power,  maintenance,  labor, 
repaii-s.  and  siiprriiitrnrloncp.  hut  not  including  any 
allowance  for  depie^  iiiiiuii  ur  it)r  interest  on  the  iuve«t- 
ment,  is  estimated  at  from  ^  to  6  cents  per  cubic  yard. 
Till'  f*ost  of  power  is  estimated  at  li  cents  per  kilowatt 
houi  nu  tt  lt  d.  This  seem-s  low,  but  is  an  actual  price. 
Some  of  the  dredges  operate  80  per  cent  of  the  time, 
nnd  tlii'lr  clri  trir  iwwer  cniififify  and  current  ctmsump- 
tioii  arr  indicated  by  the  fiu  t  tlwt  the  cost  of  current 
per  month  ranges  from  ^8*>0  to  !!^l,2O0. 

MilWilhintMiiM  '">''  rif  uhcti'icift/. — In  addition  to  tlic 
more  imix)rtaiit  upiilieations  of  electricity  to  mining, 
already  descriln  d.  numerous  applications  of  a  miscella- 
neous character  might  i>e  mentioned.  The  flexibility 
of  electric  circuits  and  the  general  adaptability  of  elec- 
tric power  have  led  to  a  wide  range  of  applicati«)ns, 

some  of  which  are  siill  in  the  experimental  «tagB,  while 
many  others  have  already  proved  snccesaful. 

An  instance  may  be  found  in  the  substitution  of  elec- 
tric motors  for  steanipuwer  for  driving  air  couipreasora, 
where  the  latter  are  still  used  for  the  operation  of  small 
tools,  coal  cutteis,  drills,  etc.  B\-  this  means  the  com- 
pressor can  be  placed  couveuieutly  near  the  point  of 
application  of  the  air.  !io  as  to  avoid  long  and  oompli- 

f:it.  i!  systems  of  [lipinL',  with  consequent  inefficiency 
and  heuvy  loss,  whether  of  bteam  or  of  air.  £iecti-icallj 
driven  oompi^essors  sometimes  have  belt  connections, 
Init  in  mnay  in-taiui  -  tli.  motor  ami  compressor  arc 
more  directly  connected.  An  altcroatiog-curreut  induc- 
tion motor  having  a  eapadty  of  as  much  as  200  horse* 

])o\ver  has  Ijeen  coimected  to  the  air  rnmjn  o-^or  -^pur 
gearing.  In  one  California  mine  the  installation  of 
an  electric  motor  to  take  the  place  of  steampower  for 
driving  a  lOO-horsepower  air  compressor  is  reported  to 
have  reduced  the  average  cost  of  operation  per  month 
fromSl,800to$e72. 

A  riin  r-1  \iw\  iiitcrc^tiuL''  ai)[iltr-.itioTi  of  I'li-ctricity  to 
milling  is  furnished  in  the  large  sand  wheel  ei|uipmeuC 
at  the  Oalnmet  and  Heela  mine,  driven  by  a  700-hors«- 

Digrtized  by  Google 


Digitized  by  Google 


KI.i:(  TinclTY  IN  MINING. 


lei 


power  induction  motor.  To  the  rim  of  thh)  ubwl, 
wKicb  n>votvea  in  its  pit  lit  n  speed  of  10  revolutions  per 
miimlr.  Ill*' iittat  litd  alioni  'I'tO  Inii  ki  ts  for' liftin^M In- 
Hand  from  tl>o  copper  ore  crusbings.  Tbe  declric  s»n<i 
wheel  IS  considered  to  effect  a  oonsidenible  economy 
ovrr  tis.'  pir'.  i  'us  tiU'thiKls. 

Sigaaliti^  iu  iuiue«  requires  a  great  variety  of  uppu- 
riituA,  such  tts  telephonee/teles^rapbs,  helK  nnd  uppli- 
aiu-os  for  ht'iuliiifjf  sif^^iiiils  arrordiiij;  ti>  tlio  it>fiicatioiis 
upon  a  dial.  Of  late  years  the  telepbuMi>  iui.s  gained 
(ground  repidly  over  other  methods  of  Hi^nalinf;.  Sev- 
oml  tolophono  iTinrnf;ti  (iiri  i-.  in  t!.t>  l'nit<'d  Slates 
nmke  types  of  ttlophDUi-.s  iiitt  nded  for  mitiiiig  work, 
withspecinl  regard  tooonditioimof  exposure,  damp,  etc. 
Tlif  British  roiniiiittoc  t('f<<"rt'd  lo  pivvioiisly  rctords 
the  fact  tbat  oil  of  tbe  \vitnem>i$  tiefore  it,  except  uitc, 
spoice  in  favor  of  electric  xiffnalitq;  in  the  shaft. 
AUboujfh  adiintiinv'  (lit>  fact  thnt  the  difficulties  in 


mine^  an-  i^rcatcr  than  thor-i'  in  liiiildings,  on  account 
of  tho  juxiupctsition  of  hea\.\  jMiwer  cables  and  the 
prtX'iiiT  iif  inuisturc.  tlir  coiHmittfc-  i'ccoihiihmkI.*  thai 
&!i  u  means  of  ready  cuuiuiuuication  between  the  power 
hou9e  and  the  motor  equi{Hnents  undergronnd— a  mat- 
li  r  iif  i^rcat  iiiip«)rtaiici' — t<'l('|ili(tii»'s  In  ]iiit  in  ill 
pi-rmuneutly  tnt^talled  motor  rooms,  bo  a«!  tu  cuabU-  tbu 
men  in  charge  underground  to  inform  the  engineer  at 
''ii'i  of  any  liivaktlown  of  iiiof(trs.  machinery,  etc., 
ami,  if  neceHsaiy,  obtain  assiicitauee  speedily.  The  com- 
mittee notes  the  fact  ttiat  for  many  yearo  bare  wii-ee 
had  Ix'cn  :ii  mso  for  tiiiiisinittinp  signals  witliout  caus- 
ing a  single  accident,  and  that,  iu  fact,  they  bad  fre- 
qneatiy  prevented  accidents. 

til  addition  lo  the  !i]i]i:untii--  nlri'^mlv  ilr-;irif>i>d. 
a  variety  of  appliances  arc  oniplojcd  for  counting 
irngons,  indicating  the  level  of  initer,  and  kindred 
ueea. 
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INTRODU(.rr<)RY  STATEMENT. 


.\i  tlio  »f»nsiis  (tf  1870.  when  the  statistic;*  of  nniiiii<r 
w«'r<>  lir>t  |)fi'>fiit'-<l  >4'|):irutolv.  thov  won*  sumnmi'izod 
to  tfhow  tli«  totak  in  each  8tate  for  eAch  mineral  aud 
for  all  mlnerftls,  Tbi?  practice  was  not  followed  at 
till-  iiMisuMv^  of  !(ik1  1s;"o.  uihI  i  nru|>)»nvhle  data 
Are  available  for  only  a  few  state^i  and  the  principal 
tninenilti.  The  great  diversity  of  ininerBlii  row  pi-o- 
(liiccil.  mill  till'  y:t'i>!it  :ui<l  iiuToiisini.'  iinporCuiirt'  <>(  tlic 
mineral  indiutry  in  luaa^-  elates,  make  a  t^ummarizalion 
of  this  uhutttcter  ugnin  desirable^  The  detailed  statis- 
ti<'s  for  iill  pnulnriivi- iiiitu's  in  eai-li  stjitc  uiul  tori'itorv. 
iri'^jtective  uf  the  diaracter  of  tiie  oiv,  an  shown  in 
Table  2,  and  for  the  active  hut  nonproductive  ndnes, 

in  Tillilc  14.  it:i  '7. 

in  the  t'ollowiiig  ili.vu.ssiun  of  tlie  stati-'^tict*  for  mines, 
qunrriei^  and  mtural'giiH  and.  petiioleam  w«Il»  for  each 


-»:iir.  fhi>  ^fateK  and  territories  ai*e  wjnHidcTod  in  ;il|)h; 
!•!  ti(  il  sii'iliT.  Foi'  rtxfh  statr  a  taMo  i»  rir-.t  prc^ontrd, 
which  :ihow»the  principal  item^  fot-«>ai  li  <>f  the  leading 
minerals,  and  for  all  other  minomU  produced  in  coin- 
nuTcial  (|uun(iiii  >  <luritij.'  1  -m-  'riii>  taMi-  i.-  followed 
hy  ageneral  deiM;ription  of  Uh;  i<tut«'i«  mineral  redource», 
and  a  suminnrv  of  the  statistirs  for  the  active  but 
lUMipnMiiK'tiv  I'  iiiiiu's.  A  lirii-f  n.'siiiii<'  is  aUn  >,'iviMi 
uf  the  prod4ict»  of  manufactures  (hat  atn-  c-lutM*ly  allied 
to,  or  faosed  on,  the  niininff  industry,  hecatno  of  the 
usi'  of  tlic  proc|iir(s  of  tiiiiit'h  a.-  raw  niali'rials.  'Vhv 
value  of  the  production  of  the  loading  minerals  i«i 
shourn  for  a  !ierie«  of  yearii,  and  the  nature,  occur- 
n'n<-i>.  an<l  liistoiy  of  i-afh  is  tliscuss4><l.  toirt'thcr  with 
a  tilatenieiit  of  the  n^lative  imporlaiK-e  of  the  state  in 
its  production. 

(146) 
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Table  1  b  a  summary  of  the  statistics  of  the  productive  mines  and  quarries  in  tlic  slate  of  Alai>ama  for  1002; 
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Alabama  is  esftecially  rich  in  cuul  and  iron,  ranliing 
fiftb  amonst  the  states  in  coal  production  and  third  in 

iron  ore.  It  U  hIho  a  pidduct-r  of  linn  stones  uixl  dtilo- 
mitets  8and»iuuus  and  quartzites,  clay,  gold  and  «<ilver, 
bauxite,  jfraphi**".  marble,  and  pyrites.  Extensive  de- 
posits of  phosplmtt'  exist  in  what  is  liniillv  known  as 
the  "black  bell''  extending  acrotM  the  central  jwition 
of  the  Btate.  Tiio  phosphatie  marls  have  very  noarly 
tlM>  sunu'  iH^ropntajjo  of  phospliiUo  and  <!irl>on:it4'  of 
lime  as  thv>  GreenMUid  niarU  of  New  Jersey.' '  In  190U 
there  wa*  a  prod  notion  at  3S4  lonir  tt>nf»  of  phosphate 
rock  of  a  valiu-  of  S.')44.* 

SoapHtonc,  a»  well  kaolin,  i$  fuund  ibruughuiit  the 
metamorphic  region  of  the  state,  larj^  outeroppinifs  that 
gWc  very  satisfactory  rcsidts  under  lire  ti-sts  <«.i  nrrin<j 
in  TallapooiW,  Uandolph,  and  Clay  cuuitties;  theM^^fbuw 
indications  of  value  for  fnitiace  linings.'  The  Indians 
niad<' use  of  snap-ti Mir  ii:  nmiiy  ItK'ulitie-.  in  \]w  inanu 
failure  of  variou-s  utensils.  2sot  far  from  Tailalms.sec 
Falls  there  was  the  old  Indian  villajre,  Tiickabatcha.  near 

an  outer<ii>yii:iir      t'iis  niinenil  worl<i-il  1i\  liicni. 

Tanlulite  has  heeii  fuuad  iii  the  vieiiutyuf  liuekfurd, 
Coosa  county,  and  a  eonsiderabie  amount  baH  been  M>ld 
for  eabini't  speeiniens.  Tin  found  iirar  Asliland.  in 
Clay  euuuty,  was  mined  at  tlie  Uioud  Amow  ruinr>  in 
The  ore  exists  In  considerable  qnantity.  but  is 
nssiM'iated  with  titainfemus  iron  untl  ran  not  olilained 
iu  a  siitiieieiitly  pure  «tate  lo  be  umrkutable.  Very  pure 
specimens  of  tin  ore  were  found,  io  1880,  near  Rodcfbrd, 


in  Coosa  county,  in  tt^jsociatioM  with  tounualiae,  biotite, 
and  tantalite.* 

Otiier  minerals  found  in  the  state  but  not  rejiorted  as 
eoniinereirtlly  mined  iu  1VM>2  are  as  follows:  Berj'l  and 
feldsjMir.  fonnd  in  Coosa  county ;  eitpi>er,  in  the  old 
WiHxls  or  Copper  Hill  mine,  in  (leburne  eonnly. 
which  was  worked  awhile  in  the  £eveutiet»,  aud  said 
lo  contain  extensive  ore  bodies:  and  mica,  formerly 
miiietl  ut  PiiM'turky,  in  Raiidolpli  eounty. 

I>e\elupment  work  was  reported  by  o  operators 
I'nfriiped  In  the  dox^ploptnont  of  {rold  iind  BilTcr,  bitunii- 
nous  iiial.  Ill  'I  i  ' '  U  ore  deposits.  They  pive  emplov- 
nient  during  the  year  to  i«>  sdurivvl  olUcials,  clcrkij,  et«,, 
who  ifwircd  ^.010  in  miIrHcx,  and  to  46  wa^-earnei^, 
wl<i  wrr,  s'I.'V.-JM  in  wa;.'e».    The  iiii-i  -llaiieous 

expense-s  amounted  lo  ^iSSt',  and  the  eo.st  i>f  supplic:!i 
and  materials  to  $1,(48. 

Tabli-  •_'  >liow>  till-  valui'of  the  prodin  ts  of  the  nianu- 
I'aeturiag  induijtrie!^  of  the  fitate,  Ija^ed  primarily  upon 
mitienils  mined  and  quarried,  and  the  value  of  all 
pix)dn«.*ti«  manufiustured  in  Alnluma  in  1900. 

itml  t/uarrirv  J900, 


'  luiUsl  folates  Uwli>>;ii<il  Sarwv,  "Minenil  R&«onn>^  of  tlie 
United  Staim,"  188»-»1,  i>ai.M>  ~'M  <f. 
•Ibid,  UWOriNwe 813. 

*TnnnMtiiODt<krtheAi|iericanInBtitoleo(  Mining  Engiatwn^  \  ol. 
X,  page  304. 

(W) 
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As  sliovvn  ill  Table  tla^  viiliu-  of  tlio  uiaimfoctares 
ba>i'(l  jii  iiiiai  il  v  on  niincfttlH  niitiod  or  <)narrled  amounted 
to  I'^J-'.rH.'j.llT.  or  4<  i..">  jMT  vt'iil  of  (lif  lota)  xahm  of  nil 
muiuftti-tured  pixMiucts  io  1000.  The  oombiaed  value 
of  the  prodiiot»«  of  mines  and  quarries  in  Alabairo  in 
VM>2  1111(1  of  inuniif.»L'Uiri>s  in  VMH)  was  !!i!t,S,l«)!t.441 .  of 

which  amount  the  niaoufacUires  contributed  per 
cent  and  mines  and  qunrries  17.  T  per  cent. 

Tlio  aveni{r<>  luimlM'r  of  wa;?e-ininu'i>i  in  Ataitunia 
engaged  in  manul[ai.'turiug,  as  repurted  at  the  IVcIf  th 
Census,  was  fiS.dO&.  and  the  wagcK  ^raid  amounted  to 
!pl5,l;iH,  Jl'.t.  In  ir<*)'_'  till'  nv('i:i;ff  ininil>i'r  of  wa;^i'- 
earneri^  ri-|M)rt<-d  as  engaged  in  mining  wots  and 
the  wajfi's  paid  amounted  to  $10,845,148.  The  two 
industri<'>  ttji^'i'tiior  pive  (Miiployiiiciit  to  an  iiv«"nii.'<' 
of  T2,U<U  wa^-eai'tier»  during  the  jear  and  |iaid 
f35,475,5B7  in  WBj^s,  nionufiiictnres  accounting  for  73.4 
jH'r  cent  of  tli<>  wa;.'<"-''iiriu'r>  and  \  ]i<>-  cciil  .  f  tltc 
wages*,  and  luiufs  and  quarries  atTountiiig  for  •-'»•.•>  \h'v 
cent  of  the  wag«-earneRiand  40.6 per  centof  the  wHg«o. 

(-oni]>il<>d  fmni  rfjiorts  of  the  rnitcd  States 
(  it'ologital  Survuy,  show  s  the  value  of  Ihw  annual  pro- 
ducttoD  of  the  principal  minerftls  of  the  state  from 
im  to  1902. 

to  ime. 

(United  »Ulc«  UwIijkIcsI  Barv«r. "  Mtopml  Kwoorrasof  tbe  United  mat««."| 
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mated  at  108,3d4jUOOfOiN.i  lonn^— enough  at  tbe  present 
rate  of  consumptioo  to  supply  the  world  for  over  270 
yoats.  Tlie  Caiiabft  field,  ttn  sii  •!»  uf  which  lias  ln>en 
estimated  at  4Sd  square  milett,  lies  in  St.  Clair,  .Jeffer- 
son. Shelby,  and  Btbb  counties,  and  tbe  Cqq«r  field, 
with  an  iin-n  of  4I.'»  si|iiari'  miles,  ('iiihniees  portions  of 
Calhoun,  ^t.  Clair,  and  Shelby  countieii.'' 
"Hie  earliest  notice  of  tbe  use  of  Alahama  coal  appears 

ill  a  letter  w  ritten  in  l.s.'U.'  It  was  then  hroii}.'hl  down 
to  Mobile  from  TuiHraloosa  in  tiattioattt  and  i>old  at  the 
same  price  as  the  Liverpool  coal,  from  91  to  Sl.50  per 
hariel.  In  1^411  Imt  three  heds  were  worked  under- 
ground, the  rejit  of  tbe  etml  being  talien  from  the  bed 
of  the  Warrior  river  and  other  streams  during  the  low 
stajjes  td'  the  water.  iJefoie  and  during  th©  Civii  War 
the  industry  prugreHsed  silowly. 
The  coal  and  iron  development  of  tbe  state  liefran 

ahout  IsTm,  and  with  llii-  exception  of  the  jMiiiie  years 
1  .Slti-i-it-i  each  ve.ur  since  has  ^howu  au  increatse  iu  the 
coal  production.   The  coal  countiea  are  Bibb,  Blount, 

Culhiiun,  Etowah.  .leireisun.  Marion.  St.  Claii.  Slie'hy, 
Tusealoowi,  Walker,  and  Win-ton;  Imt  a  littli'  mote 
than  one-half  of  the  coal  in  produced  in  .letlerson 
county  and  over  ^ft  |)er  cent  in  .letfeivon.  Walker,  and 
Bil»b  counties.  Cannel,  Intni).  free  hurnin<;.  eokiiii,'. 
and  pi.s  coals  arc  pmluced.  The  mannfacturc  of  coke 
••onsumed  4.i';'.T.4!a  tons  in  \'M)-1.  'J.TCo.^OS  tons  of 
which  were  made  into  coke  at  the  niiiies.  ' 

The  followiii};  tJiMe  shows  the  i)i(Kluction  of  liitnmi- 
nous  coal  in  Ahdmnia  from  In""  to  lliOii.  inclusive,  the 
li<;ur<>-.  liein^'  coinpileil  Iruuj  the  report*!  o.*  the  United 

Stales  (;eolo>,'ical  Survdjr,  **Minei8l  BesoiiToes.of  the 

I'liited  State.-:" 

IIjIiiukI  !?(b««  OookigiroJ  .Suns'jT^    MinenU  U<;Mxin<c3»  •»  tbe  tiiiUtsl  state"*." J 


1        r.-|.irt.  iV 

(,W//.— Tile  coal  lields  of  Alabama  form  the  s,,uthern 
end  uf  the  ^'^real  .\p]mlachian  Imsin,  extendiiie  iinin 
near  the  nordu'm  lioun<lary  of  Pennsylvania  to  I  n-ca 
loosa,  Ala.  The  Wannor  is  the  principal  tield  and  un- 
derlies an  area  estimated  at  7,81  f>  square  mile«,  or  nearly 
ten  times  the  eomhined  areas  of  other  fields  in  the  state, 
known  ai»  tb«  Cahaba  and  Coosa  lield».'  It  Ui  luado  ui< 
of  ))eds  in  Jefferson,  Walker,  Winston,  Tuscaloosa, 
Fayi'tte,  M  irioii,  Hloiint.  (.'tillinan,  and  Ktowaii  i-oiiiities. 
and  eonlainti  23  regular  seams,  varying  iu  thicknc>:>.'< 
from  a  few  inches  to  some  16  feet,  the  total  thickne»<i 
of  all  si'  iui-  v.  ;u  !i)nif  in  some  place-  as  liiip!:  i-. 
feet.'  Tbi.s  is  one  of  the  riebe^itcoal  tiukits  iu  Uie  world, 
the  quantity  of  available  meiDhanliable  coal  being  esti- 

'  TruiiFmt'ti<iii.-<  "i  I  lie  Ammiian  Inatitoto  «f  Minim  ISnidiieen; 
Vol.  imgesaw. 
'  .Vlaliaina  Oeokginal  Survey,  Aepoitan  theVTarriorCkMi]  Bndn, 
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Ir<n<  "i-f .  .\lnio-t  all  of  the  known  ore-  of  iron  oeciir. 
but  (except  for  snmll  ipiantitie- of  specular  liemaliles. 
luagiielitcs,  and  pyrite)  only  two  are  mined,  ihe  red 
hematite — Ciintou  fossil  ore,  red  ore  or  Bed  Mountain 

' Tr!»ii.«ii('ti<ii).s  of  the  .\iiiericiin  Iiistitnte  of  Minins;  F^nuMtifMH 
Vol.  Wll,  iKiiri-  u'07. 

'  llmi.n.- .  A:      A!;  l  iii.ri,  hy  .'^jiffoW  Bemeyr  piMSe  25ft. 

'-I'n'tir.i  -I  i:...^  < nil  _-'.'»r  Siinwjr,  "Muienil  ResounM  of  th* 
laiitol  t^tates,"         jwgc  45S. 
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ort'H — and  liiiiuuite  or  brown  oix's.  The  rad  lietuutiUj  or 
Clinton  fossil  ore  htUt  baa  been  tbemain  dependence  of 

the  cnkc-irfm  ituln^try. 

TIk-  tii-i  inni  luiiiiu-e  WHS  built  ftbi>nt  181.S.  a  few 
milfs  wffit  of  Ruf<«4>llvilli>,  in  Franklin  eonntv,  and  vvii" 
!ih?iMri(irH  il  ill  l  vi?T.'  A  furriHr*- was  hiiilt  at  Polksvillo. 
ill  Cjiliiouii  lomity.  in  the  Shflby  funiiice  at 

Shelby,  in  Slielhy  county,  in  1818,  and  om-  ut  Round 
ftiiitintuln.  'n  (  (M  i-uk«'t.'  county,  in  T^5:i.  T);f  -i<  were 
ail  chnicoai  f  urnacfs,  and  vvm-e  the  oidy  oucs  in  AlaUiniu 
enamerated  by  Leelie  in  18S6.  The  total  product  in 
that  vfar  was  1.40.')  {jrow  ton<  nf  pio'  iron.-  Piirin;^ 
tho  Civil  War  several  new  iron  enterprise^  vv<'n'  uii<ier- 
takcn.  )int  it  WMB  not  until  abOMt  187>>  that  till'  indiis 
trial  (Irvelopnient  of  the  reifion  of  wiiieli  UinniMi,'liani 
is  the  center  set  in.  The  l!istc»ry  of  nirniin;:'liain. 
uhii  li.  in'  I'.HM*.  hud  a  jKijnihii inn  of  :-;s.ll."i.  4late>  from 
.liil  v .  I  s7i.  when  it  was  laid  out  by  the  Eolyton  J^dind 
Conipsuiy. 

Tile  followinj,'  taMe.  eonjpiled  fmni  tlie  reports  of 
the  I'nited  Slate-  ( leolopieal '  Survey,  shows  the  pro- 
duction of  iiuii  uie  from  ISS!)  to  It'Oi': 

TaULK  5, — AHftuai pradnciion  oj  i>»>»  ucc  iiWy  lo  tMt. 


LonR'  tonp. 

1  VMII. 

Long  tont. 

\m.  

1,  r.rii.Hi!* 

l.H!)7,KI% 
l.!tx»i,  KUI 

■t.  iV:,  iiTi 

l.VCi,  4Il( 

1.  rj».<Mui 

■1, 199.  flUlt 

-'.''II.?.*! 
•.'  lOl.Tl* 

•.'.".y.io" 
:i  Ml.  iTi 

1*^1  

1  m; . . ,  

ISWl  

IW  

l»ti  

IsSft  

Tjiiii*xfi)n,x  find  didomittyi. — The  state  has  extonsi\'e 
dept>?*itHof  limestone,  and  3;t  <(narries  were  in  op4>mtioii 
in  1902  in  the  counties  of  Blount..  (.  allKuin.  ColUn-t, 
Dekalb.  Etowah,  Franklin,  Jackson,  .lefferson,  ]>ee. 
Shelby,  and  Talladeifa.  Naturally  the  iron  furnaces 
are  the  lnri:<^t  consumei>i  of  limestone  as  Hux.  and  tiver 
90  per  cent  of  the  state's  output  was  t'orlluxund  iime 
buruiiig.  A  dark,  compact  Umestouc  occuis  nearCalera, 
fibelby  county,  and  a  li^ht  colored,  finely  foasillferons 
one  near  Pickmn,  Colbert  county. 

8md»(mi»^  and  gvartsUes, — The  mtudstono  <iuarri(»H 
are  in  the  Potsdam  sandstone,  wUd)  has  Ix^i'u  opened 
in  Colbert  and  Talladega  counties,  and  in  the  gand^tones 
of  the  Oonl  Measures.  On  the  line  of  th?  AInlwma 
Great  Southern  Railroad  there  occurs  ji  yellow  saml- 
stone  which  \»  suOicieutly  soft  tu  be  cut  with  an  ax, 
but  hardens  on  exposure. 

Chiij.  —Fire  clays  arc  common  in  the  Coal  Measures 
and  alao  in  the  lowest  Cretaceous  bedtf.  In  the  Tasca- 
kuw  formation  jxittery  or  stoneware  clays  are  found 
in  Blount,  Cherokee,  Colbert,  Elmore,  Tu8i<8looi<n, 

'  Annu.'il  sutistiiiil  Report  ol  the  American  Iron  sad  Btcelil^o- 
cintion,  lUCK),  uage  17. 
*  Iron  ia  All  AgfHh  bjr  famw  M.  Swank,  iNi«e2ns. 


I'itkens,  Laiiiar,  Fayette.  Clarion,  and  Franklin  <  uun- 
ties.  China  clays,  Uiioliii.  and  ball  clays  have  l>een 
founii  at  Rock  Run.  Cherokee  county:  (iadsden.  Kto- 

I  wah  county;  Kymulga,  Tulladejja  c-minty:  Fort  I'ayiio, 

I  Dekall)  county;  Chalk  Hlutt'.  Marion  c(ainty:  and 
l'ej,'nim.  CoHiert  county.  The  kadiii  fnnn.!  in  many 
portions  of  the  state  is  in  purity  all  tiuit  could  bf  de- 

I  sireil.  At  New  .lackMnville  and  4  miles  uortbeastof 
Loiiina.  Raiulolph  count\.  exren^'v  lieds  oi-cur.  As 
the  reported  clay  product  ot"  tlie  stat4'  is  only  lor  clay 

I  dog  or  niinerl  and  sold  a:'^  such,  it  U  by  no  means  a 
measure  of  the  total  vn'r.ine  of  the  product  mined, 
since  most  of  the  mumiliK'turers  tlijr  their  own  clay. 
The  ext<'nt  and  diversity  of  the  clay  inarnifaeiures  are 
sliowti  liy  the  fact  that  there  were  l<lt  esia(»lishmenls  in 
llHio  iti  the  classes  of  brick  atnl  tile  and  jM)ft<'i-y.  term 
cottaand  lire  day  [iroducts.  liavin<<-a  value  of  ^ss;j.l:;!t. 

oth-i'  iii'n'-i-iil-:.  The  hau.xite  b(>lt  exteu  !-  in  :l 
northeasterly  and  suulliweslerly  direction  fliiii.i;;h 
Cherokee,  Ktowab,  Cttlhoiir.  i  1,  lutrne.  and  Talhnh'jfa 
counties,  with  an  averuu'i  dI"  ;{Ih)uI  In  li-iles.  It 

is  at  the  bottom  of  tin'  Kimx  ilolomite  of  thi>  Lower 
iSiluriaii  rm-k.s.'  As  early  as  oi«^  from  near  .\n- 
niKton.  ill  Calhoun  county,  was  identified  as  l)au.\itc  ;nid 
tcsti'il  in  iron  furnaces  as  to  it.-,  adupt^ihility  for  furnace 
liiiiiiL'  .'  The  deposits  are  all  in  pockets  and  are  deti- 
nitely  connected  with  the  numerous  fault  litn  -nf  the. 
reijion.  On  tin-  expiration  of  the  patents  mnK  r  wliii'h 
the  manufacture  uf  aluiiiiiiii:n  is  now  held  as  a  monop- 

,  oly.  the  manufacture  of  this  metal  should  be  added  to 

1  tlu^  iaduatries  of  the  state,  since  the  state  possesises 

j  lM)th  the  ore  and  cheap  power  for  electric  <,reneration. 

j  Numerous  waterfalls  and  rapids  are  available  for  power, 
thou}!;b  the  al>undance  and  cheapness  of  coal  1ms  much 

!  retanled  their  utilisation. 

The  citato  po88ea<4es  all  the  materials  for  the  mann- 

,  facturfi  of  hydmulif  ivment.  both  from  natural  products 
(limestone  and  clay  I.  and  from  Itrtfiic  slags  and  lime. 
Undoubtedly  this  is  destined  to  be  a  g^rowinj,'  industry. 
The  i»tale  now  has  one  Portland  cement  plant  and  two 
sla^  cement  ostahlishments. 

Although  the  pi-escnt  gold  yield  is  trifling,  the  extent 
of  the  aurifproiw  dpponit*!  maketf  it  jirobable  that  the 

I  gold  mines  of  the  state  may  l>ecomc  of  some 

i  importance.  The  state  poesesses  an  abundance  of  low- 
grade  ores,  which,  with  improved  methods  of  conccntra> 

.  tlon  and  extraction,  may  he  worked  prolitably.   The  dis- 

iooyery  of  gold  in  Alabama  followed  ttoon  after  the 
gold  discovery  in  Oeorpia  in  1839.  though  there  were 
no  mint  returns  from  the  state  until  1840.  (iold  is 
found  in  Cleburiie,  Clay,  Talladega,  Coosa,  Cbiit'un, 
Efanore,  Tallapoo^.  Ctumbers,  and  Randolph  counties, 
lK>th  in  quarts  veint*  and  surface  gravel.   All  the  earlier 

"tTiiitcd  Slates  (icule^'iiai  Survey,  "MlneMl  ReiooKes  of  the 
l.'niteil  l^laUat,"         pauv  ti'. 
•Tbe  Mineral  Induttry.  1886,  Vol.  IV,  pi^  49. 
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niiniiijr  was  pluocr.  no  :>ttoiitic»ii  brinjf  giwu  toiiiiril- 
eroiis  qiitirtz  until  laUr.  Tim  clii«>f  ilistrietw  wnc  (In- 
Goldvilln  di>ti'irt.  Tallapoosa  county,  mul  the  Ar>>ii- 
coochoedifttrii-t,  (  'lrl>urno  in>nnty,the  iattcrat  one  turn 
employing  from  l,.")<»»to  l.st'O  men  in  the  placer  miucju. 
The  total  valiu>  of  ()il>  •rokl  an<l  ".ilver  pnxlilCi.  io  date. 
t'Xcliicliii^r  that  for  IS'.C>.  wbjs  not  separately 

roiMiitfH.  i.N.  accoidinjr  to  tin-  I'stiinntes  of  the  Direc'lor 
of  till-  Mint,  ?4:)*t,-JV.t.  ,,f  whirlj  !?:j<>:..:!00  was  produt  vd 
prior  to  18«o,  the  gr«ale»t  product  Iwiiig  between  1840 
ana  1849. 

(iin])liili>  lias  hccii  niiiit-d  In  fh'lnirni'  and  Clay  roiin- 
tien  and  iarg<el.v  oi»ed  for  furnuc«  Hiking^.  The  graphite 
mibed  Id  1903  whs  from  €ky  county. 


lU.MA.  1(;9 

Tin-  htatc  is  rit  li  in  uiiirbte:^,  and  a  report  of  their  pro- 
duction was  in«d('  for  1002.  A  white  marhio  oct-nrs  4 
miles  we.st  of  Talhulcjra  and  at  sovfi-al  otlior  jioints  in 
the  aaine  county,  and  a  black  marble  ia  obtained  south 
ot  Tkilladega.  Varie^ted  marbles*  arc  M-idrly  (Wa- 
ti'iltuti'd  ill  till?  Toniu'ssi'i'  valloy,  and  the  mountain  liine- 
sUmv  at  many  points  is  oi  great  purity.  Tbe  colors  ai-e 
gray  with  mi  ve\m,  red  and  yellow,  buff  with  fossib, 
and  white  t-tystalliiie  elouded  with  red  and  black.' 

Pyriu?  o«.<  ui  rini^  in  a  sciuicryt^talUue  slate  has  Ijeen 
*  prospected  in  (.'lay  eounty,  and  the  pytite  outpat  for 
iiUQd  came  from  thia  county. 

'StoNM  for  Building  aad  Dauoratlon»  by  6c4uk»  P.  Men4ll, 
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Ttil>l<>  1  is  a  snmmaiT  of  the  steti«tH;»  of  tito  producinif  mines  «nd  qin»iTi««  of  the  territory  of  Arimiitt 
for  1902. 
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Arizona  rank."  lliird  ainndi;  tlio  .■>tutfs  and  r.  ri  id p|  icv 
in  copper  product,  with  u  nipidly  increasiug  output. 
The  territoiy  \um  extensire  mlnenil  deposits,  nnd  is 
faiiiou.''  for  tlir  nuinlKT  of  it«  Mu  *  (ipiMM"  ramps — anion;,' 
them  being  Bi^ibee,  Jorouic,  Cliftoii-Mureiici,  and 
Globe— «nd  the  deposits  are  not  confined  to  one  locality 
or  di.«ti  i'  t.  It  i-  .(1-)  .1  lai'iro  profliK'pr  of  ^o!i!  arnl  -il 
ver,  and  the  agatizcd  forest  near  tho  tuwn  of  Uoltirwjk 
is  unique. 

There  are  evidonct"^  nf  riirlo  ininin!;  '■\  ()rehistorM' 
pouploala  nuuiljer  of  point-,  iiiid  it  is  more  than  prob- 
able that  the  reduction  of  copper  carfaonatet;  was  prac- 
ti(  (  si  hv  tlie  ahorlifiiies.  I^ieiitenant  Cushiiif^  discm  - 
<:red  aneieutovcu  funim't'.-*  in  the  .Salt  river  valky  luur 
ancient  copper  quairiM  or  pocket  mines,  with  stag  and 
chnnvil  ;_'-rease  wood  in  t!t<>tr.  tcv!  'i  -t~  .>f  rii|i|)rc  siOielt- 
iug  wliich  lie  luiulo  tlioreiii.  prodiired  copper  Imttons. ' 
It  seems  likely  that  the  iron  ochors,  malachites,  and 
aznrites  were  iiiiiieii  in  a  ciiKle  way  Jor  pi^finenls.  and 
prehi.storie  lunpioi.se  niiiu-s  fiave  Ifeen  foniui  at  seViTid 
points,  notatily  in  the  nrav^oon  itionntainH.''  1  lu-  varituis 
canyons  are  said  lo  JifTont  rt'mns  of  every  >,n'olo^'i<'id 
fonnjition  known  in  .Vnierii'ti  and  pre^^ent  uus»irpaj>--ed 
t.irilities  for  the  »tndy  of  theeartii's  eruat  to  a  gUMl  | 
depth. ' 

In  addition  to  the  ndnes  referred  to  in  Talde  I  and 
which  wore  tlie  souree  of  eoinniereial  pnxhielion  in  j 
l!*o-_'.  coal  is  foun«l  in  tlie  territory    the  Deer  (.'reek  or 
San  Curh*"  field  havinj;  lieen  known  for  iiianv  veurs — 


'  American  AuU»ropoli>;{ist.  January,  lUOl,  (liigey  '.)5  ami  Dfl. 
*Th« Copper  Uanaboitk,  by  UoiaosJ.  8tev«iHi,  mho  100. 
*  Liiiphiobtt's  PKonoondng  Oaietleer  of  the  World,  page  Q9BI. 

(170) 


I'Ht  ■  ii  Hi  1  )unt  of  its  inaecessihility  it  lias  not  lieeii 
coiiiuicrciuU^  worked.  lsxt«ii«ive  Uepi>!«it!«  of  uiiyx  ou 
Biff  Buff  creek,  Yavapai  county,  wore  located  in  1800, 
siiK-e  which  time  the  l)e<is  Inive  lieen  <n>ened  at  many 
placea  there,  aud  also  at  Cave  cii-ek.  The  cuIufh  are  vari- 
ous  ahftdes  of  red.  pink,  brown,  yellow,  and  {rreen,  the 
iiirti-:'  I nniiiaf ■  nu .  'I'l.rvi-  ]ia\.'  Seen  wor't^ril  tu  .i 
fon.'sidcrulih'  e.xteiit  but  were  idle  in  IWrj.  Onyx  uiurhle 
in  black  and  white  occurs  in  Kirkland  valley  and  also 
near  ( lri':ir.'rvil!r_'  Trtn'j--1i  i-  v.  :i-  ili-mveri'd  in  the 
Driigoim  mountain-  near  Ueiison.  (  iKhise  ev»unty,  in 
1896,  and  the  domestic  production  in  1$98  was  chiefly 
from  litis  locality.  Il  i-  of  the  iiuin},''aiiil'erHU-  variety 
known  as  htiljuerite. '    It  also  oeeuis  in  llie  Aiivata 

district,  Pima  county;  in  Mohave  county,  16  ntiles 

south  of  Ilackherrv:  an<l  the  Maniinolli  mine  ia 
Pinal  county.  Gypsiuu di'i»isiis  are  fouud near  Phoenix 
and  at  niaiiy  other  points.  In  the  Santa  Rita  inonn< 
tains.  I'inia  cuniity.  extensive  deposits  of  a  thickness 
esiiniated  al  o\er  'iiNi  feel  were  discovered  liy  Pmf. 
\V.  P.  !?lake  in  18J>''i.  Nickel  has  been  repoiied  as 
j'ound  ill  Pima  county.'  and  «)uicksihei-  ore  occurs  near 
( "oppiT  Ba.^iii.  Vii\  apai  county.'  lii>inuth.  mii<rnesi(e, 
and  niolyhdenuni  nrr  also  found. 

There  were  ;'>sl  o]H'nilofs  en^^aec^l  in  development 
work,  witluiul  j)ruiluctioii,  liuriiijj'  the  .year,  of  vvlioiii 
SSO  were  reported  for  gold  and  silver  and  1  for  petro' 


'  l  uitcd  -III-  I  ..-..iiivii.  iil  Snrvey,  "Mineral  ttmouree?  of  lt«e 

ftiiT.^I  St;ir,~,    l;<(H>,  |>4it.'.- 77.'.. 
■  Tdc  MiM.  r«l  Ir>.Ui-lrv.  Isi'S,  V.il.  VII,  pa«i  710. 
'■ll.>ia.,  mil,  Vol.  X,  i.aiB;c4s4. 

'  United  Statea  GeoloKieal  Survey,  "  Hinnal  fieaouToM  of  the 
United  Statea,"  iffiK,  page  191. 
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It'iiiii.  TIh'si'  oiM'tntof^  ifnvi>  (<nij>l<>ynii'iit  diu'iii^'  tlio 
yoar  to  IS^'I  silaficil  oiticials.  (•kTk>,  etc.,  wliu  ret-ehwl 
$4'>'.<.4.'*-.>  in  silsiriesand  2,S16  wage-eamen,  who  vera 
jKiifl  *"J.;!'J!<.'.i4.">  in  waifos.  For  work  doiio  In'  contnu-t 
§1^*7,324  was  pa  i<l  to :{ 1 7  oiiiplo^fi!-.  Tht  nu.HLellaiit'ous 
expenses  uinoimttHl  to  $1:^4,849  and  the  cost  of  ouppHcii 
and  miiti'i  iiiK  to  $i<i'4.ai;;. 

Talilc  -l  shows  tilt'  value  td'  the  pioducts  of  the  nuiii- 
ufacttiiinjT  indii.stii»>  of  tlie  tn  ritocv.  hasod  primarily 
u])oii  minerals  jiiineil  or  <niarried.  and  also  the  valudof 
all  products  nuuuifarlured  in  Arizona  in  i;»iMi. 


mil/  cinrrirt:  i;m>. 


i!nH.v;iiT. 

I  'ljiy.  i:ljlr<»,  Jllni  ?*ln(i4'  JMIMltlCl-   tlO^^ 

Ittiii  it:ii]  •^It't  I  ittid  Uir:r  |.>r\itIiH't^   4i^m 
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nvm  r>.<  i«,«in,ui 

NlK«llaii«nii  iDdoattlMi  I  ISt.Itt 

!   17.?S7.»72 

AUollwr   9,m,tl7 

^  ^   _  ^       ' .  .  . .   

>  InchidM  pradiKia  of  1  cMaMlsliiiMnt  under  dienilciils  an<i  lOlM  produets. 

AceordlDg  to  Tatde  :•  tin-  value  id'  the  products  of 
lljuniifactures.  I»ased  piiniaiilv  ;i[viu  tnim-rals  mined  or 
tjuariieil.  amounted  to  iil7.7j7.>72.  oi  s:i.-2  per  eenl  of 
tbe  total.  The  total  value  of  the  produi  t  id'  mines  an<l 
quarries  iu  Ari/onii  in  l!lo;>  an<l  manufa<  tures  in  liioo 
was  I532,.'ill!,.'">tj4,  of  which  auiuuut  unne>  and  (p  arries 
contributed  31.4  per<'eiit  and  manilfoetun'stiri.ii  peireul. 

The  avcrag*'  nnmlH-r  of  wage-oarnorji  in  Arizona  en- 
t'tij^ed  in  niinin<r.  as  n  ported  for  1902,  was  and  the 
wages  piiid  aniountiil  to  $.5.nr>f*,i>65.  The  average  luiiii- 
ber  of  wage-earners  engaged  in  inaiiufactureH  as  re 
ported  at  the  Twelfth  Ceii«u«  wa«  atid  the  \\  age^ 
I»iid  ttmounte<l  to  Thus.  th<>  two  industries 

together  gave  employment  to  II a  average  of  »,^fc«>  wage- 
ftimers  dnring  the  year  and  ])aid  |17,428,130  in  waj^cs. 
Aliii-  s  and  (piarrie-*.  ihrn'fore,  ifa\e  employment  to  i'>-J 
per  L-eut  of  the  wage-earners  and  ijaid  jw  r  cetit  of 
the  wage-c.  while  nianafactures  fnniBbed  euijtloyment 
to  .is  per  <'t'nt  of  the  wi^e-eamers and  paid 31.!)  percent 
of  the  wages.* 

Copper. — Within  the  present  fti-ea  of  the  United 
States  the  first  western  smelt in<.'  was  done  liefori-  the 
U«dMit;n  Purchase',  in  >iew  Mexico  and  Arixona,  which 
were  not  aepanited  until  18G3.  The  copper  mines 
in  the  Santa  Rita  mountains  near  Silvi  i-  ("Tty.  N.  Mex.. 
were  acti\ely  Worked  and  their  m-es  sUK'Sted  early 
in  the  <  entury.  ami  the  tir^t  copjM-r  smelting  donn  after 
th<>  cession  of  New  Mexico  and  Arizona  and  Indore 
t\w  Civil  Wur  was  at  the  Hanover  mi'ie.  fhe  copper 
bars  were  hauled  to  (Jalvestou.  Tex.  >nortly  after- 
ward copper  was  niinod  on  tlir  Bill  Williams  Fork, 


Arizona,  which  .>mj)t!i  -  i:iti)  the  ('<iln(tido  !il  Aidtrey. 
j  AIosl  of  il  was  shipped  as  ore.  hut  iheiv  .stiMid  at 
Aubrey  in  l.siC>  :in  ol<l  ruined  water-jacketed  furnace  of 
mo.st  (Mid  dc-iL;]i  Tiiri  e  is  no  hx-al  tradition  as  t()  w  hen 
it  was  usi.d,  and.  tiierefoie,  it  utay  ix^pre^seut  tlii*  tire.t 
attempt  at  water-jacketed  farnaces,  aN  applied  to  copper 

sundting." 

The  IJliflun  copper  district.  n(»w  genenilly  known  as 
(.'lifton-Morenci.  was  discover(<d  ahout  1865  and  has 

heen  the  scene  of  continnoii-  mining  -ince  IS72.  It  is 
the  <)ldesr  ))ro(lucing  copper  milling  district  in  Arizona.* 
Tlie  first  smelling  was  done  in  isTl  at  the  liongfbllow 
nune.  with  a  small  Mexican  adula*  furnace,  a  Mast 
being  supplied  by  a  comnion  blacksmith's  hellows. ' 

The  second  copper  district  to  boeonn'  pr(Klucti\  i>  was 
the  Warren  distinct,  belter  known  a»  the  ilistwo  niiitiiig 
cainp,  located  in  tl»e  Mule  Pass  mountains.  CWhiso 
county.  It  wasorigiuidly discovered  l>\  Hi  nry  Warren, 
hut  it  was  not  until  Iwly  that  any  work  of  moin<Md  was 
done,  'i'he  first  water-jacket fuiTiace  put  up  in  A rizon;., 
of  which  there  i>  a.i  authentic  record,  was  erected  in 
the  autumn  of  ItiSu  at  the  since  foiRou«  Copper  Queen 
mine,  which  from  that  time  to  the  present  lias  been  a 
fatuous  producer.' 

A  great  impetus  ba«  been  given  to  mining  in  ttiiii  diA- 
trict  hy  the  success  of  the  Calumet  and  Arissona  Mining 
Compauy  in   dev(doping  ore  with  (h'cp  mining.  .\l 
I  though  nothing  of  particular  vahte  was  encountered 
I  alK>ve  a  depth  of  70()  feet,  th»  immense  ore  bodies 
ojx'  led  up  helow  tliat  level  hav(>  made  this  property, 
I  whi.h  became  a  producer  in  I'Mty  uue  of  the  future 
great  rained  of  the  world.*  The  deep  development*  on 

an  extensive  iiiuug'.nite''.  '>y  u  iuunh>  r  nf 

1  iiiesi  in  thi.-,  camp  gives*  prontine  of  a  large  iiu  ieasc  in 
I  the  copper  product  of  the  territory  within  the  near 

future. 

The  (ilobu  district  iii  Gik  t-uuiity  ha»  bt^eu  a  large 
producer  since  1883.  The  original  discovery  was  made 

\  II'-.  before,  but  no  locatic.is  wei-e  made,  a^i 
copjK'r  was  at  that  lime  valutde!.s  in  lltttt  inaeceosible 
territory.' 

Tlie  .leroine  district  has  been  made  fanuHis  by  the 
I  United  Vei-de,  which  wii-s  originally  a  >mall  gold  and 
I  Miver  mine.  The  mine  is  opened  on  a  single  monstr6ns 
len- of  -ulpliide  ore.  in  slate,  said  l<t  beat  leii-l  1.I"mi 
feet  long,  with  an  extreme  width  of  t;*W"  fi.et  umi  hux  - 
iug  a  dip  of  7l'  degrees.  The  ore,  owing  to  exoests  of 
-ulphnr.  fre<pieidly  cab  lies  tire  from  .sponfainooni}  oom- 

>  The  >[in<  ral  riijttttry,  1895,  Vol.  IV,  pilge  280. 
*Trniv>si<'tii>ii.i  of  th«  Aiii«ri«m  Institute  of  Mining  Kngineemi 

Vol.  XV.  i^iu*"-  -S, 
'  Itii.l.,  i.;ii:>'  4-. 
•  lliiil.,  hi. 

^  Tli«  Copjicr  Handbook,  Vol.  Ill,  potge 
'Transutiiom     Ibe  Americu  Inemoto  of  IfiniiiK'  K)i);iiu'<'K 
I  Vol.  .VV,  iwee  w. 
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bullion,  and  tli<>  niiiu)  has  sutfered  much  from  tires. 
Owin^  to  the  prtH-ipitotts  nature  of  the  ground  and  tlm 
lomtion  of  the  siiu'ltf  r  utxl  town  of  .loronn^  in  a  narrow 
gorge,  with  the  smelter  «quarelj  on  top  of  Uie  mine, 
the  ore  is  handled  in  r  somewhat  unique  fashion.  All 
ore  is  sent  to  tin- .')(.»»- foot  level  unci  thence  trurinned  out 
through  a  1,300-foot  luunel  to  the  iXMUl  jrard.  When 
roRMted,  the  ore  i«  tnunmed  hack  tbroagb  the  tunnel 
into  Th»  mine  and  hoisted  through  the  shsfta  to  the 
i»uit'lter. ' 

Beside*  these  bi^  oampA.  there  are  a  nnmber  of  others 

which  would  l>c  notiiltlc  in  iiny  other  x'ctiiHi  of  the 
countiy.  The  Ajo  copper  uiine<t  in  Vunia  •x>u»tj'  were 
among  the  first  discovered. 

(it>/</  tiiiiJ  sill-'  r.  —  Ores  of  {roUl  imd  >ilver  aw  wi<lely 
distributed  aud  tho  territory*  ha.s  a  number  of  notable 
mines.  The  bonanza,  of  the  Silver  King  mine  of  Pinal 
county,  tliscovered  in  l.>74.  i-  f  uiion-i  in  tli<'  of 
the  territory.'  Jl  is  credited  with  tl»e  pjiyinent  of 
$8,000,000  in  dividends.  The  fii-st  locations  in  Tomb- 
stone, (.'oehise  ciitiii(\.  w-Tr  II  iii  lS7s.  and  ii|i  to 
January  1,  i8A2,  or  in  less  tluin  threu  year^,  the  jruhi 
and  ftflver  output  of  the  camp  aggregated  $T,%9,S00, 

III' uliicli  r  ^",.niiu,(Mu»  had  'htii  lir-lnir-'  !  in  divi 
dends."*  Follow  ing  the  dtH:line.  in  the  jjritt;  of  silver, 
and  pnrtljr  on  account  of  difficulties  experienced  in 
diaininjr  tiie  ininc-al  '1'  inli-lnne.  thoy  <  losed  d»)w  n  and 
remained  idle  fur  a  uuihIht  of  yeurin  Active  work  wa-s 
resumed  in  the  Tombstone  mining  district  in  1901-2, 
tir:ir1y  .'ill  t!ir-  iin|iMi [;)iii  i-liiliiis  having  been  combined 
in  the  Ininds  of  one  conijmny.' 

The  Congreas  winee  in  Yavapai  county  were  llrHt 
opened  in  1S8T,  aiu!  wore  successfully  operated  until 
jiepteiubi'r,  Itf'.'l.  w  iien  they  wen-  closetl.  and  the  prop- 
erty remained  idle  until  Mnreii.  ist)4.  The  mines  have 
now  l>een  oiM>ned  to  a  depth  of  l..'i(Ht  fei't.'' 

The  \m  Fortutni  aud  the  Kinj^  of  Arizuuu,  of  Yuiua 
cuunty.  the  Manimoih,  of  Pinal  county,  and  the  famous 
Vulture,  of  Maricopa  county,  which  in  years  past  was 
one  of  the  {jreat  wealth  protlucersof  the  Southwest,  arc 
but  a  few  of  the  mines  which  have  helped  to  make  the 
reputation  of  Arizona. 

TaMe  3.  i-otnpiled  from  the  aniuial  report.s  of  the  Di- 
i-ector  of  the  Mint,  shows  the  annual  production  and 
value  of  ^''old  and  silver  in  the  territory  of  Arizona  from 
1889  to  l!»(>:i,  iuclusive. 


•TheCopjier  Handbook,  Vol.  Ill,  ria^ASO. 
'Till'  >tiiicral  Indiwtry.  1«9S,  Vol,  I.  pi^Satt 
'TniiL^iu'tioiix  of  (h«  AdMvltian  Inatituto  of  Uining  Eogineen, 
Vol.  X.  pajre  :m. 
'|{ei>i)rl  (if  the  tt  rrilurial  |p>v«ntDr  of  AriiKHia,  1902;  ptjie  M. 
"  ibid^  liwa,  ysngo  iZi. 
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I  l'>tiiuM«w  of  the  tilrMtur  iii  itw  Mini,  vuiu«  u(  rediKd  uroduci, lilviiltat 
coinioc  vshie.  The  valura  givmi  Id  Tsbl«  1  are  tite  niae*  M  Me  mine. 
*€omiD«nlal  T«tuc. 

.1//  f.f/„r  -Fluorspar  was  mined  by  two 

upi;rator!>  in  Yuma  county. 
Lead  ore  was  only  produced  by  one  mine  operated  a<( 

sndi.  tliou<rh  the  teT  i  ilnri,  iiiuilui  < , i|i,«idenib1e  lead 
&s  u  by-pi-uducl  of  it.s  yold  aud  filviu-  oixa*. 

The  production  of  the  territory  elassified  under  pre- 
cious r-tniii-  I  .  Ill] >i  l^r>.  ill  till  onler  o(  their  values, 
tmtiuui^e,  silicitied  wowl,  yaruet,  and  peridot  or  chryso- 
lite. Turquoises  were  found  worn  by  the  natives  on 
the  first  entry  of  .M;ir<<'-  i!i-  Ni/ii  into  the  rininfi  v  in 
io8H,  Hijd  prehi.sturic  lunpiuisi;  iiiiueii  have  been  found 
at  several  points.  Turquoise  mining  was  ahnost  nn- 
kiiown  in  fhr-  Tnited  Stiitr-.  whi  ii  tlii-  ceusu.s  of  1S!<() 
wajj  taken,  but  it  is  now  a  rejjular  industry.  The  pres-. 
ent  production  of  the  territory  comes  from  Mohave 

county.  Thr  nrj-nti/i^d  ftirwi  nf  Ariroim.  Irw-iited  !ii 
A|iwclii  county,  not  far  irom  tin;  ttivvn  <<i  Holbrook. 
atfords  a  wealth  of  beautiful  ornaiucntal  stone  un- 
e()ualle<l  anywhere  in  the  world.  Tlic  hi<i'<  and  tnuiks 
of  ancient  trees,  converted  iritoayatc  iiu<i  ciialcedony  of 
mingled  shades,  when  cut  and  polislied,  {five  must  ex- 
quisite etfeets  of  line  and  color.  The  yii  KI  rei>orte<l  in 
the  last  four  years  was  $2,000  in  1iss»n.  s;.i,rMMt  in  ISW, 
|C,<MM)  in  1900,  and  $7,000  in  1901. 

Roheniian  or  pyrope  pirnets  are  found  in  sevenil 
placc-s  iu  nortbern  Arizona,  and  are  soiuetinies  called 
Arizona  rabies.  They  are  found  generally  around  ant 
hills  and  scorpion  holes,  where  they  have  been  lirought 
up  and  thrown  out  by  the  in.se«'t.«s.  The  production  of 
perid<»t  or  chrysolite  is  rejxirted  from  (iila  county,  the 
specimeott  being  found  aud  brought  iu  by  Indians  and 
others.  The  tmndstone  quarried  was  used  chiefly  for 
building  st'«)ne.  and  the  siliceous  cry-tiillini'  rin  'n  <■!■ 
granite  quarried  wa^  all  dretssed  for  uionuinentul  work. 
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Table  1  in  a  Huinnury  of  the  titatibticii  ul'  tlx-  |>rcKl(i(-tiv)'  iniiM--  iitid  quarries  in  the  state  of  Arkansas  fur 
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The  chief  iiiiDeral  product  of  tiiu  aUite  liituuiiiiuu^ 
cohI,  though  the  umonnt  b  not  hxgc.   The  mining  of 

liiiuxitr     It  iifw  tiiid  iinl<istry.    Tlii'  oiUtonc-, 

uiul  \v  lict^toiiivi  of  llu!  stiitf,  iiiudi-  fruiii  UHVUculiu-, 
h«v«  a  high  reputation. 

In  additifHi  l<>  the  luiiK'niU  icf'tTi-od  t'>  in  Talili'  I, 
there  nrv  ullii-f  iiiiportiuit  iiiiiicnil  [niidiicl-^  nf  wlndi  iln- 
state  luis  Im'i'o  ii  prodiii'i-f,  iIkiiiitIi  ihcs  wi-ic  not  rc- 
])i)rt<'(l  as  l>i>iiiiif  iiiiiicil  in  i  iiinnK'ivinl  <|iiaiiliti<--  in  i'M>-2, 
and  slili  otliiM',- lliut  t>.\i-.|  in  such  qiiaiititi('s:i>  lo  justify 
the  belief  tlial  ^^illl  d('\ vlopmeot  m-  wiili  iiii|ir<>\«'d 
tr!Ui>|X)rt!tti<)n  t'uciiitit'-i  llicy  limy  add  (o  llio  wcaltli  id' 
llie  stale.  Ann»n;r  tli«'-i'  ail-:  AuUuiuuy.  wliirli  is  s.iid 
to  occur  ill  si  1  lii.  iiMit  i|ii;«niity  in  Sevieri  i>iiiir\  to  [«•  uf 

COnitncivial  miIui-;'  I'orlland  ccilifnt,  wliirli  was  l'(ir 
morly  maim  fact  mi'd  at  AVIiltc  (.'lid'--  fium  tlic  ilndk 
deposits  <if  sKiitliucst  A  I'kanr^a.^.  but  willed  «iis  not  |>io- 
diii't  d  at;:aiii  until  the  rcmodelini;  of  the  plant  being 
ill  pi  oM-i  css  in  1002;  copper,  whii'b,  hi  the  form  of  car- 
iHiimd's  and  siilpbatetf,  lias  liccn  foiiiui  in  iiiany  coiintirs. 
notably  in  bcarcy,  and  which  wa»  purlially  developed  in 
1885:*  and  iron  ores,  which  are  found  at  many  points  in 
the  state.  Imt  not  in  extensive  deposits. 

The  tardiness  of  the  development  of  the  zinc  and  lead 
deposits  U  due  in  part  to  the  topo<.M-iiphy  of  tlie  district, 
tlin)u<rii  wliieh  there  have  Im-cii  no  raih unil--  until  re- 
<*ently.    The  zinc  l>earin;rore  di>triet  of  north  Arkansas 

'  Hiiivau  of  Mini's.  Mumifacturt's,  aiul  Aifrienltiinr  i>t  Arkiinsiu-, 
Sixtli  Itieiiiiiul  lte|Hii-(,  piifu  162. 
'l'n>tliu'tsanil  l{«'.soureo,<of  Arkansas,  byD.McUat-,  IHSj,  11. 


i»  u  part  of  (he  Mi«i»uuri  district.  Tlie  iir»t  active 
mining  was  in  1975,  when  a  smelter  was  oiwUjd  at  Oala^ 

mine.  Sharp  eoiinly .  for  t he  rei ! ii.  i ii  im  of  i-ni  lionale  ores. 
The  enterprise  ivjis*  not  .•iueecsstnl.  and  \vii»  uitundoned. 
In  1860  a  1««d  smelter  wui  erected  at  Lendbiil  and  was 

openited  for  11  >Iiorl  time.  The  next  (h-\''lt']>nii'T!t  of 
iioir-  wa^  ill  1S^:^,  wlicn  a  -iiielier  was  built  aiul  a  louii 
laid  out  at  Boxle)',  Newton  wuntv.  Op«M-iit ions  were 
(•ontiiiiied  for  a  year.  I'liI  the  lonjr  \\ai,'on  haul  of  I'.'i 
miles  to  the  nearest  railroad  wii^  tiHi  irreat  ii  tax.  and 
oiienition*  w«re  wwpended.  Tiie  Moriiiii>.'  Si.ir  mine, 
ill  Marion  county,  was  discov  ered  in  In'^4.  Theexhih 
ilor  of  a  monster  jMece  of  /inr  i-arlmnate.  \>  liich  w«'i;.'hed 
li'.T.'iO  jM)un(U.  from  this  niinc,  v\as  awarded  a  <rold 
mi'ihil  al  the  Chicago  t'oliiiiildaii  Kxpositioo.  Siidth- 
sonite,  calamine,  and  sphalerite  ores  are  fomnl.  the  \»st 
liami'd  heinj:  till' most  freijiienl  in  occnrr4'iii  e.  '  Aijfen- 

hfenuus  lead  has  been  found  in  J^iihi^ki,  bcviijr,  l*olk, 
MoMtoriiinpry.  and  Howard  countiea.*  ExtenHive  beda 
(d'  jiypsuiii.  often  crystallized  into  seleuite,  ai-e found  in 
i:*ike,  liradley,  and  lloward  oountios:*  icaoltii  i»  known 
to  o«cMr  in  Pike,  Pulaski.  Saline,  and  Ouachita  counties;* 
iitho^rniphic  stone  of  excellent  <|tiality  occurs  near  1  jlth" 
iiock;  '  tioapstoue  'i»  found  in  6aline  county,  and  h»» 


*Trai»«iu*lioD8  n(  ih«  American  Inntitutt.*  of  Minin);  Rnrinoen, 
Vol.  X.XXl.  pacem. 

'  l!im>:tii  <if  Mini!'.  .Maiiin'aitiires.  an<l  .\t'rii  iilliif''  'ii  ArkiiiisK!^, 
Kmirlli  HieimiHl  Heliort,  jMiue  110. 

°  United  Htatmif  UeutuKiitil  Purvey,  "Miueral  K«w>ar«Di  ui  Uie 
Unltad  StalM,"  im-W,  pa«»  619. 
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been  qnnn-ied  to  some  extent;'  nickel  occurs  sptii  ingly 
in  S)ilin(>  <oiiiir  v;  and  oil  and  gns  have  been  found  in 
small  quantities. 

Development  work  on  deposits  of  aspliultuni.  jjfold 
and  silvt^r.  and  nutiiinl  ;_'u>  \v  ;i^  i  -'ptu  ii'd  by  3  operators. 
The  total  expeD»e  tor  dcvelupiueut  work  wfui  $5,800; 
of  this  amount  $4,500,  expended  for  work  done  by  oon- 
tlBCt,  ftiriiislied  employment  to  5  employees. 

The  following  table  iihows  the  vnlae  of  the  products 
of  tboee  manufnetaring  industries  of  the  state  in  1900 
that  were  bused  primurily  upon  minerals  mined  or  qnur- 
ried,  and  also  the  value  of  all  products  manufactured  in 
Arkansas  during^  that  year: 

Tamlb  S. — Mauufacliirt*  bmtd  primar&if  tqmt  Uu  prodtuti  of  mtnM 
andquarrmi  itOO. 


Tavui  8.—  t WtM  <f  antttuU  fiMMhtelim  of  firhteipia  imnmifaL-  tSUt 
tVvSttd  «Mif><;fioi««toiii  S«ity«y,'>IIiiMml  B«c«iqm  of  fba  CnitMl  Statef."] 
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Avcordiug  to  the  foreguiug  tublc  the  value  of  the  prod- 
Qctfl  of  nuuiuAictures,  based  prinnrily  upon  mineinlit 

rrihii  d  or  qiiniTi<><l,  amounted  lo  ^..-l.",-^!''*.  m-  [h  i 
cent  of  the  tobil.  The  combined  value  of  the  pio<luc  t> 
of  mines  and  quarries  in  Arluinsiw  in  190S  and  mann- 
fuetures  in  l!'"i>  \va-  .  ..f  whieh  aiuiainl 

nmnuftujtures  contributed  iH.L  ^x.t  cent  and  mines  and 
qnnrriee  6.9  per  cent. 

Tlu-  ;ivenige  number  of  \Vii<re-earners  in  .Arkansas 
en;;u|;ed  iu  matiufacturiug  at  the  Twelftii  Ceiisuii  wiim 
20.601  and  the  waf^s  paid  amounted  to  $$,6$6,291.  In 
11M»i'  thf  nvcTjitrr  Tinnib'  r  >>{  wulT"'  i':irriers  reported  as 
eugat^ed  in  mining;  was  :^,!)44  and  the  wageti  paid 
amouDted  to  $l,9<i5,479.  The  two  industries,  therefore, 
gave  employment  to  an  avenige  of  •_>!', 4  !  '  wage-earners 
during  the  year  and  piid  ^^lo.tWl,77o  in  wages.  .Manu- 
factures alone  jgave  employ  meni  to  110  per  cent  of  clie 
wa'^e-t'arners,  who  i"e('i'i\ cd  SI. 7  jkt  rent  t>f  tbi-  wji^-fs, 
while  minciiaud  quarries  tiiriiished  employment  to  only 
10  per  cent  of  the  wai^a-eamers,  who  reoeived  IS.3  per 

eent  of  the  wn<rr-i. 

Table  3  uhows  the  value  of  the  aunual  production  of 

the  principal  minerals  of  the  state  from  1890  to  1902« 
*  PtodnctB  and  Rcflources  of  ArkaraM,  I8SS,  ptge  13. 


Chal. — PrsctjeaUv  no  corI  was  mined  prior  to  1870. 

tlioi);^-'-  it  lia-<  -tiiti'ii         s<ini.'         tiikoi  out  that 

year.  Mining  on  a  i-omiuerciul  .scale  I'an  hardly  Ijc 
considered  to  antedate  1888,  and  from  that  time  to  1887 
tlif  pnnlurtinii  \vii<  :iliiiiwt  r nt i i  i'Iv  confined  to  .Tolmson 
and  I'olk  counties/  Most  of  the  ci»al  iiiiiied  is  of  a  very 
superior  quality. 

I;i  I;"!-.' ro;i!  [tniduction  was  re)i<'rtcd  froin  Si'tia^-tiun, 
j  •ItihuMii,    lankliu,  Pope,  Scott,  Logaii,  and  Ouachita 
I  counties,  over  68  percent  of  the  product  being  from 
Sebastian  i  '>unty  alone. 
Table  1  show«  the  annual  production  of  bituiiiiuouii 
i  coal  in  Arkan««s  from  1880  to  1903»  inclusive,  the  Ag- 
uiTv  Si  irii:  tiiK-rn  frnin  the  1902  report of  the  United 

Statr^  t  M-iiloj^irul  S'il'V*>y. 
[    (Uniaul  tiUUui  UwlORiciU  tsanrf]'.  "  Mtovrsl  He«ouice«ut  Uw  t'uHva  eiiilcii."] 
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,  Lime>*i<>nr4i  Htul  (UiloiHiUx.  J.ime.stoiie  occui"s  quite 
!  generallythronffhontthestate.'  Tbeprodnetionin1908 

was  valued  at  f  I  IIS.I •'.:!,  of  which  SSl'.^'"'  wa-  fni  >tone 
nmde  into  lime  and  i^:^^,itlu  for  ci'iislied  stone  use(i  fur 
roadmaking  and  railroad  ballast.   The  balance  was  for 


*  hxtAT^sm  Oeciogical  Survey,  1888,  Vol.  Ill,  jmhs  S5. 
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riprap,  liuiltiinj;  stone,  viu'biitg,  iiimI  otiu-r  ii>t'>.  A 
tniii'kied  increase  is  sbown  for  1903  in  the  value  of  lime- 

titom-  cnwhtMl  for  rtNidiiiiikin}r. 

ii<iiiJjiiliiiux  idkI  ipuirlzii'tx.- — I  lie  wlioU-  vvfst«/ni  .side 
of  the  stiilo     underlaid  with  a  metamorpliosrd 

st<)n(',  iiikI  <iuai  rii'<  !i;n  i'  'i<'»mi  ojn>ii«'«l  in  ( 'nrroll,  Con- 
way. Crawford,  liiiioiw  julenoo.  .lolinson,  l\ilk.  l'op«'. 
Pulii-ki.  Srlijistian.  Washiiij^ton,  and  White  counties.' 
N'l  iii  ly  OIK'  half  of  the  aiuidtitone  product  wae  used  for 
mil  road  Imllasl. 

Oi/sfoiirx  iinif  irh.  tstoit'^. — ^In  the  Washita  iiioimtains 
Wi'Ht  i)f  T^iitlli'  Kock  arr  lartfO  ma.sscsof  novn^'ulitr-  fi-oni 
■which  the  tine^t  whftstoues,  known  in  (lie  market  iis 
"Arkamus^  and  Washita'^  atones,  are  made.  Hm 
principal  quarries  are  on  QtiariT  or  Whetstone  moun- 
tain, neiir  Hot  Sprinjrs.  (larland  i()unty,  thoujrh  the 
fttoiK'  11  (Hiarri4'ii  in  Suliin'  <ioiinty.    The  stones 

were  tii>t  put  on  the  uiurket  about  1840,  iu  which  yemr 
a  quantity  of  rough  stone  yna  shipped  to  Europe  and 
cut  into  whetstones.  The  next  year  a  small  <nmntity 
waH  cut  up  and  niauufactui'ed  intooilatones  at  8t.  Louis, 
and  since  that  time  the  dQtunnd  hui  continued  steady.* 
Tile  Arkansas  stoni-  is  a  true  novaenlite,  an  avera^'e 
uoaljtiiit  ahowinji;  it  to  contain  \M.a  percent  of  Hiliea.' 

Bnarite. — ^Thc  haintite  beds  of  Pnlaski  county  were 

dis4'4)vercd  hy.Iolin  C.  Uraiiner,  stale  }.'e()l(>jji>t,  in  ISST. 
At  the  time  the  rock  \vm  ideniilicd  it  being  exten- 
sively used  for  rondmaking.    In  some  cases  it  contains 

s. .  iiiui  !.  ii  iiii  i;i;ir  ilie  beds  ha\'e  Ihm'ii  pros|>eet«'d  with 
a  view  to  u^ing  the  material  a»  tui  iron  ore.  In  other 
eaoea  it  contains  so  much  silica  and  so  little  water  that 
it  is  not  distin<;iiislm':.lc  \;y  :ni;i!y--T-  t'^oin  ■  •I'diiKii-'.  kao- 
lin, and  the  vurictie*;  j^rade  iiisenailily  into  eaeh  other 
with  no  line  of  demarcation.  It  hao  been  found  in 
Arkansas  niily  in  Tcrtinrv  iirca-  ii'.  llic  \-i'-iiii(y  nf 
eruptive  sy»  ni(es.  I  ho  beds  vary  yreutly  in  rhiekness, 
the  tbirkoKt  found  being  40  feet.* 

Tl)f<  ]n  s  Mli)etion  of  bauxite  sinee  l>S9'.t.  when  it  WttS 
lii>t  rt  [A>ri4'd.  is  ■>li4>wn  In  the  followiiifj  table: 

TAl<l.li  a.  —  Aiutunl  pfvilticUoii  uj  liaa^rtU^  itiitSi  Ui  IIMJ^. 

fjBtmtd  9IIM*  ateHoHteti  Snner,  "Vtncmi  ac*wiie«»or  titeUMitfdBMw."] 


UiDgUm*. 

S,+1S 

l.f.l'. 

'  ttiimia  of  >!in4':i,  Mtui4i(u<iiirc«.  hihI  A;;ri('iiUiir(>  4>i  Artunuuui, 
Fonrtli  Hi4-niiiiil  l{4'pi)ri,  117. 

«Thf  Mineral  ln4lu!'tr.v,         Vi.l.  I,  4tM. 

* Dnilod  StailCM  timkwical  Snrvey,  "Mineral  Kcmurces  of  tlie 
ITnlted  States,"  1W1.  pwe  785. 

*TnuMacttoiiaaf  th«  iineiieui  luatitnie  at  Jlining  Enoineen, 
Vd.  XXX,  iHweSir. 


-1//  oi/ur  iitinenih. — Asphaltnni  was  r4>|>4>rted  from 
Pike  county  in  190i3  by  4»ne  4)penit4)i'. 

The  only  >i(!tte«  prodiu  injr  lulli  I's  nirtli  iti  l!ni'2  were 
Arkaiis4is  and  !•  loridii.  the  Arkansas  |fr4«liu;t  canning 
frinn  Saline  e4)unty.  It  was  first  disooverod  in  tho 
l'nit4'd  Stat('~  lit  Qi:  I1U  \ .  Fin. .  in  ls!>:^.  where  the  yiviiter 
part  4if  th4'  4iutput  4.i  tlte  l  itited  Slates  hius  since  been 

4>btjlill4><l. 

Tli4'  .Vrkiinsas  jrniniti".  whether  as  pavinjj:  stnTi<<  or  ns 
Iniildinjr  material,  i^  uiisurjwssed  ami  hiis  beeii  used  to 
a  4-onsidenible  extent  witliin  and  without  the  .state.*. 
Tli4'  Pnhiski  4-4>unty  4)inirri4>j.,  tln-ee  in  numl>er,  W4'rc 
the  only  ouesi  rep4>rt<'d  us  in  4)peratlon  in  I902,  with  a 
product  Talued  at  $12,115.  'J'his  is  a  decline  from  for 
mer  years,  the  product  in  1900  haviu|;  been  valued  at 

Manpine»4S  ore  was  iniiu  d  in  1m>*i.  tlniu^jh  the  Hrst 
report  of  output  wass  made  in  wm.  Tlie  industry  io- 
creased  steadUy,  and  a  decade  t^o  Arkansas  was  the 

pritieipal  niangane.se  prmbn  inff  stat4'.  Its  maxinnim 
output  was  in  181^2,  when  the  quantity  reportini  was 
f>.70S  \ar\».  SiiKHi  1.890  the  output  has  deelined  rapidly. 
Tli4'  cniire  pro<luction  has  4'4)ine  ftoni  tin-  lijitesvilh' dis- 
trict, Independence  county.  There  are  voHt  deposits  in 
Polk  county  and  also  in  Izard  county,  bat  the  high 

ph4)sph4)ri>us  4'4)nt4'nts.  distnin'e  from  i';iilr4>ad.  atnl  4'.k- 
peniH)  of  mining  iiavc  rendered  much  of  it  unniarkct* 
able.'  Tho  annual  production  of  this  mineral  from  1881 
to  1902,  indnaive,  is  shown  in  the  following  table: 

[TuiUNl  suiri*  4>i^uk)|^mU  Sur>  tv.  '  Midi'itU  Iit.'^<^^m'^■s  nf  Jlu-  I'liiU'tl  sirt1<'*."j 
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Althonyh  Arkan.<ias  does  not  tiike  hijrh  rank  as  a  pr4»- 
ducer  of  the  precious  metals,  yet  {fold  and  .silvei*  4wcur 
in  many  localities.  Argeutiferoui»  galena  is  found  in 
Pulaski.  Serier,  Polk.  Montgomery,  and  Howard 
<'4>iinties.'  (iold  antl  silv4>r  mines  in  Polk  4'4»unty  were 
pruapwled  »»  uariy  aa  18(i<J,  and  mining  and  develop- 
ment work  was  reported  in  1902,  with  production  from 
one  mine  in  Pb)k  county. 

*Buraau  of  Mines,  llauiifactum,  and  Agtlenlwi*  of  Arkanaaa, 
Bixth  Biennial  Beport,  IfNW-ISOO.  page  167. 
■Produela  and  KMounea of  Arkaaaaib  1886^  10. 

'lbid.,|N«6ll. 
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Alarblo  la  found  in  Indopcndcni-«,  Iiaird,  Marion, 
SeaKj,  Cm  roll.  .Silim'.  Xcn  ton,  ami  MikUshhi  countU's. 
It  is  of  fine  tuxlurc  and  \'*rioiu  ooloi's — pink,  gray, 
white,  and  hiark.'  Tlin  ralue  of  the  product  imported 
for  the  stato  in  IS!*'.*  wus$:^>,41ii.  A  small  aiiHmnt  was 
aim  reported  in  1901.  The  production  reported  for 
1902  xfm  from  GarroU  county. 

Tlicii'  are  exteosirc  <ioiH)sit.N  of  ocIut  foiuKl  iH-nr 
Monticeilo,  in  Drew  county ,iuid  in  Ghy  county.  There 
are  also  dopositR  in  fionthpm  ArkanMu;  and  in  other 
part.>  of  the  >tat4'.  Thr  jjinihu  tiiMi  uf  cnulc  ininctiil 
pigments  reported  for        was  from  Clay  county. 

Phosphate  beds  occur— aisBoeiated  with  what  known 
us  tlio  Syliiin*ii«;  suiulstoiie  luiil  t!i(  Km  i  I  ;i  sliair  "-i  tlu' 
vicinity  of  fliukory  valley,  in  tlii'  ni-iyliiHuiioiKl  of 
Ciisliniuii.  IiKlependenoe  county,  «h1  at  other  pouit^. 
The  production  reported  for  liKO  w«»  from  Ind«pend- 

M'TOdoctBand  Rooonxsof  Arfcanna,  1885,  pace  12. 


enco  county.  Phosphate  hedj*  are  aUo  found  in  connee* 
tionwitli  tht'  hetUof  llif  Oiiai  liita  uplift,  and  hit  known 
to  occur  in  noun:  of  the  Cretaceou:;  lied»  of  the  state. 
The  Cretaceous  marlft  of  the  aouthweatcrn  portion  of 
the  state  arc  very  like  the  Giveiisand  marls  of  New 
Jersey,  and  are  in  all  probability  equally  suitable  for 
fertflfaeers.' 

As  pri'c  iovis  >ton<>s.  tlie<|uartzci  vstalsof  llotSprinjfs, 
(iarhind  (•<>unty.  an-  famous,  and  their  collection  for  sale 
to  tourists  has  I«>cm  an  industry  of  inanv  years"  standinj;;. 
Thoutfh  not  larufc  onoutrh  for  ur't  j>nr[.'  I'l'  \'  aro 
iH'autit'ul  an  iipe<'imen«.  They  are  alisn  foitiid  in  Mont- 
promery  and  Saline  ronntScM. 

Itoofintj  >i|at(>  is  found  in  Motitj;omcry.  Pike,  I'olk, 
I'niaski,  Saline,  and  Sevier  counties.  The  production 
reiKirted  for  liHJd  wait  from  Montgom«rj  county. 

*Ti«maclEan»  nt  ilw  Atuei'lcan  lacAllule  ol  Miniti;;  En^ftimen^ 
Vol  XXYl,  poKetMi'. 
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Tuhlf  1  is  II  siitiiniiirv  of  llic  statistics  fur  tlic  productive  iiiiius.  (|ii!irri»'.s,  and  wells  in  tlu'  stato  of  Onlifomia 
for  1902,  which  inclades  2  operators  in  Alaska  and  1  operator  in  Havraii,  to  avoid  disclosing  operations  of 
individual  concerns. 
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I  ItK'kKli'A  uin-r.a  AS  f.ill  ius:  I'l-iaent.  i.  rbnimi:  oiv,  I;  cli>>'.6;  tMlumlDuuii,  ll)  (Including  2  ufwrnuni  iu  .Uaukii);  c>tauin.  I;  infiuoriiU  mnli,  lri|Ki<i, 
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>  litdiMin  1  ooeralur  in  Hawaii. 
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(lolil  is  liy  far  till' must  iiiiji' iP  tniu  iiiiiu'nil  procluctof 
tlitf  Klute.  Tlie  pruductiuu  of  j^okl  in  exceeded  in 
v«hi«  that  of  all  other  minevala  combined,  beiii^  approx- 

ttr::ife|y  !til.i."Nn».«MK).  wlilcli  wus  iieurlv  one  fifth  of  tlie 
ieliiie<l  •rold  proiluel  lejjoited  for  the  I'liited  States 
(inc]tidin<r  Alaska),  Petroleum  was  the  iiiiiierHl  |iro(liiet 
no.xt  ill  value.  I>unix  was  third,  copper  fourth,  and 
miicbsilver  liflli. 

A  large  number  of  itiiiirr;il~  :ur  kii.>u  n  i-.  e.vist  in  the 
stale  that  \vor*<  not  mined  in  <'oiiiniereial  quantities  in 
LVy>2:  .\sliestos  iHcnrs  in  'rnlnte.  Volo,  lliitte.  I'hieer. 
SliD  l>ie;|o.  Kltloi-ado.  rind  .Mariposa  coiuUie^  in  small 
qanntitie«.  Barjtc^  baa  been  ohnciTcd  in  Calavcni«,  S^an 
BftrnHrdino.  Plniua^,  nnd  Inyo  GOunties.  Biihr»tone» 
are  know  n  to  exist  in  Inyoconnty.  (..'onindiiTii  is  ffnm<l 
ill  drift  at  fwn  Fi^uei-sco  pa^s,  Los  Angeles  county,  and 
fftld^par  U  obtainable  in  MaripmiA  county.    Inm  oiT 

exists  ill  I'laeer.  ^ii  I  r;i.  I"I!i  .r;,i!i  Shasta,  .\iiia- 

dur,  lnj«,  Alttuicdu,  Del  Xorte,  Itutte,  Alpine,  and 
Nevada  counties.   Marl  la  found  in  various  localitlea; 

nirkol  is  oliiuinalile  in  San  fU'iiito.  Kern,  ^^^altel1•y. 
Tiiohauiie,  and  .Mono  counties:  antl  colmlt  (fceurs  in 
Ijoh  Anjjeles  county.  Tin  ore  is  know  n  to  exist  in  San 
Bernardino  eoiinty,  a«  well  lead,  wbich  akK>  occurs 
90223-(M  12 


in  small  deposits  iti  Mmio.  Shasta,  .\madc)r.  and  tither 
counties,  /inc  i>  found  in  TiikreuiHl  tisui  .Mateo  c-ouii- 
tle.s.'  A  deposit  of  fuller'*  earth  was  4ip«ned  in  1898 
near  liakerslield.  in  Kern  cntnilv,-' 

Iiuidditioii  to  the  product  is  mines.  i|uai'rie<9,  and  wcll.s 
for  w  liich  statii-iics  are  show  n  in  Table  1,  oonalderable 
<levelopmeiit  wasil<»iie  ill  l'.*ii2.  Tlie  operators  <>nffa{»ed 
in  such  work  exclii>i\ely,  reported  an  expenditure  of 
»>--',!t-J."),7nt>  for  salaries  and  vva<re.'$,  contract  Work,  sup- 
plies and  materials,  and  mlsceUa neons  ex])ens<'s.  Of 
this  amount.  Sl.;{  per  cent  wa.s  expeiidcii  ujxin  froldaml 
silver  mines,  and  IT.."'  |  ri  ■cnt  i;]niii  |  Htroleiiiii  interests, 
the  reiuainder  being  fur  liuiei>toiic«>ttnd  dolomites,  quick* 
silver,  iron  ore,  Mlioeou«  crystalline  rocks,  borax,  as- 
plialtuni,  Idtuniiiious  mck,  and  iiiarhle. 

Table  2,  !<hutving  the  annual  value  of  pi-oduction  of 
the  prinei|Nil  minerals  from  1890  to  i9Ci2,  except 
e()i)per  ore.  for  which  xaliic^  criii  n.,t  lif  obtained,  has 
beeu  euuipiled  fruui  the  L'liitcd  btsitOi>  Geological 
Survey,  '^Mineral  ReHources  of  the  United  States,"  and 
from  reports  of  the  Director  of  the  Mint 

'United  Slates  Ot^il.vicnl  8wewy,  " Mineral  Rcmhikm  of  th* 
United  StatM,"  1887.  putKvti  70«  tttWl. 
■TheMiiMial  Imliutrjr,  1808,  Vol,  VII.  pmte  :.>ri. 
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Tablb  a — VALUE  OF  f  JiOUl  C'i'ION  OF  PKINCirAL  MIXEILVLS;  1»W>  To  IWi'. 
ICDltad  StatM  QwhKlMl  Bmwr, "  UliMnI  ItiMiiiTrmi  ot  the  ndted  BttUet.") 
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4flS,SS8 
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'  fXliiistt^  "I  Um'  Pirummf  thr  Mint  <<iifninr nine. 

Of  tlie  principal  mincml-s,  bituaunuuH  coal  and  sili- 
ceous ciystnlllne  rocks  are  the  on) j  ones  for  which  the 
Viiluo  of  protliictinii  WH-  -iii  itler  in  ll'Oi  timii  in  ISiK). 
The  production  of  pcli'ulcuiu,  which  is  rapidly  rephu-tng 
coal  tkti  ft  fuel,  hna  very  lai^Iy  increased  since  1890. 
(inUl  1ms  lninii.>itHl  from  Sll'.5iHi.0(Mt  in  ISiH>  to 
ii^l«i,TUi,lCM)  iu  i<>02,  but  the  value  uf  the  silver  pruduc- 
tion  has  floetuated.  There  has  been  a  steady  increase 
Id  the  production  of  ')i(il<1iti',.'-  -tone  !«iiici'  ls!»(>,  jiiid  in 
190S  quarrying'  .stood  among  tlic  important  iiiduHtrieiiof 
the  state.   The  value  of  siKceons  cryatalline  rocks  in 

19n-2  w;i-  . 1 r^T.CT'i.  or  moiv  ttniti  .>iic-h;!lf  the  value  uf 
all  sloni;  ciuurriwl.  Liniostonf,  suiid;*toiie,  umrble.aud 
ablie  were  also  produced,  ranking  in  value  of  product 

in  the  order  named. 

Gold  and  m'/w. — In  Oililorniu  jfuld  is  found  chicdy 
in  a  belt  from  iiu  to  6U  niilp^  wide  extending  along  the 
lower  .slo]>os  of  the  Sierra  Kevadaa  a  distance  of  about 

'm  n»ile,-i.' 

riir  piiiH  tpal  yold  roj!fion>-  wert  in  Amador,  Hutte, 
Calaveras,  Jiildorado,  Fresno,  Injo,  Mariposa,  iMono. 
Nevada,  Plaror.  Plnmas.  San  Bernardino,  San  Diojjo. 

Sha-sta,  .SifriM.  Si<kiy<in.  Trinity,  and  'ruolunnie  coun- 
ties' California  gold  tivcrugcs  about  6H  per  cent  tiue 
(United  States  Mint).   Many  analyaea,  however,  ran 

Ti])  to  0.".  \>i-r  (M  ilt  or  hlfjber.'  The  j!:old  occurs  priiici- 
psiliy  in  auriterous  ymvi'ls.  hijrh  or  deep  jfraveis.  and 

to  gold  beating  quurt/  vein.^.' 

The  occarreace  of  placer  gold  in  Cnlifornia  wa»  dia- 
covered  near  the  Colorado  river  in  San  Diejro  county  as 
early  as  177.'».*  On  .lainiurv  I'K  is-ts.  it  was  found  near 
Colonia,  Kidorado  county,  on  Col.  John  butter's  land, 
by  James  Wilson  Marshal).  The  California  )e|^)atnre, 
ill  I,iiiii,ri  il  rli.'  mntu.r',  of  Marshall  by  appro- 

priating »^.'>,iiO(»  for  a  nioiuiin'  ut  over  his  grave  in 
Coloma. 

'  Tn>atiMt  un  Oi«  De]MMlta,  by  J.  A.  FbilllpB  and  Haoiy  Louia, 

liasi'  "41. 
'  l)atiii'.-<  Miiit'rali>i;}%  [lagB  1096. 
*  Ibitl.,  [Mt^<  15. 

*Oie  Dtnomta  at  th«  United  jttatesi  Jamea  F.  Kemp,  paiiefl 
3*9  ami  Hk 

>CiililiDniia  Slate  Mintng  Bureaa,  F<mrth  Annual  Report,  1884, 
pag«3l7. 


Tlie  first  dcpt).sit  of  California  gold  iu  a  United 
States  mint  was  made  on  December  8,  1848,  and  in 
l.S."<i  nn  :i---:iy  ofHrc  \v:i<  I'-ljiMi^liiM'l  at  San  Krani-isco. 
At  the  outset  the  precious  metal  was  obtained  by 
alluvial  waabings,  but  in  186S  quartz  mining  became 
prominont.  and  has  now  largdy  supplanted  the  phuwr 
ojierations. 

In  1840,  the  first  year  after  its  diwovery  by  Marnball, 

the  pr.Mlm  tion  of  -cM  in  ( ';illf( . i  riiii  ^o,Oi,K),IN>(>. 
llajiidly  increasing  year  hy  year,  tlie  pi-oductioo  in  l<»a3 
wa.'i  nearly  !|60,000,000.  Since  then  it  baa  diminished 
until  in  l.sO«t  the  anKuinf  w  ns  but  $2T.'Mio.(mio.  and  from 
1.S81  to  ISSH  it  varied  from  ^18,:iOO,litK)to*li,75U,OUO.* 
During  thn  l»rtt  t«n  years,  up  to  1908,  the  California 
{jold  ]irciriut  t ion  has  been  more  .steady,  tln'  cr- 
age  yearly  value  of  pi-oduct  for  this  decade  l>eing 
$15,106,148. 

Silver  mining''  intere.st.s  in  the  state  are  small  as  coni- 
psircd  with  i;oU\.  Deposits  of  .silver  chloride,  occur- 
ring in  fissure  veins,  small  fractures,  and  pockets  in 
1ip«r!tc  and  tufaceous  sandstone,  are  diiuteminateii 
spariiifrly  in  the  southwestern  and  other  porti<>n»»  of  the 
state.' 

The  production  of  silver  in  190:2  waa  n^rted  in  2S7 
countie.s.  the  ]>rincipal  of  which  are  Shaatft,  Kern, 
Siui  Hernai-dino.  Ciilaveras,  Mono,  Freanoi,  and  Inyo  in 
the  order  named." 

The  follow  i  n^'  ta  ble  of  annual  production  in  fine  ounces 
of  gold  and  silver  is  compiled  from  the  cstunatcs  of 

tli<'  Director  of  the  Mint: 

Tahue  3. — AuiiU'il  ill'"!'!'  lifm  ami  *Utfr:  18JH>  U>  it/Oi, 
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■DBscrintlve  Minenili>«c> ,  (^^t«  16  and  19. 
*  Ore  Itepotils  or  the  United  8ut«6,  pans  «42. 
■Kepovtof  the  tMiectorof  the MinClMC,  page 791 
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Jy^iUttini. —  Vlw  »iea  of  peti'oluiuii  IM-Hi  iiig  laitil  ha;* 
proved  much  greater  than  was  at  first  suppospd.  and 

a  ^X)<1  <U'Mliiii(t  lias  .••(nmrliiti'il  ])ro^|:'(>(  t  in;.'  ;ii  tn  w  (d"- 
ritory.  Oil  iK'uriiif,'  t.  iriitii\  liufi  vi  ii  l^  cn  luuinl  to 
ext*'iul  uiidt'i-  (lie  itt't-iiii.  iiiid  !»(.  SutiiiiiiTlatiil.  wi-lls  lun  t' 
l)<M>ii  driven  'Jut  f<'(»t  fniin  slntri'.  The  siivitij.'  I>y  iIh' 
use  ot"  oil  ill  (he  generation  of  steam  for  electrie  iiv'it 
and  (M>\ver  planU  and  as  h  locomotive  fuel,  estiinsited  at 
f((»ni  M'>  to  ;>'»  jM-r  ci-nt.  has  eaused  it  to  repluee  roal, 
<'>jx'riiil!\-  in  fiUf^iirand  other  amnufuftories.  Petroleum 
has  also  heen  ijiiit*-  exti-nsively  iiilrodueed  as  a  iioiisehoUi 
fuel.  In  tbc  rogion  of  Ijo^  Angelo»  j^uocc^Mf ul  expcri- 
menta  with  it  have  been  made  in  iinprovin;;  the  public 

hi^^hway-.  n  --pvinkled  on  a  iiy  ni:ul  the  hot  oil 

eoniliini's  Willi  tlie  dust  un«l  forms  a  liurd  surface,  dura- 
lile  arni  dustless.' 

The  pnxluetioii  of  peiroleuiu  has  increased  from  ;i 
prcKlnet  of  :;o:t.-i'jt)  harrels.  valued  at  J!:i;i*i,i4.s.  in  lss;<. 
to  i;{.'.i.S4. litis  hurrels,  ha\in}f  a  value  of  tieatly 
$5,UU0,lHX>,  iu  Thii^  iiicreaue  i«  be«t  illustrated 

in  the  folloiritiir  table,  compiled  from  reporta  of  the 
T'lHinl  Si  ill  s  (^reological  Survey,   Mineral  Besources 

of  the  t'uited  States": 


TEAR, 
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1«8  

IW  
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IKSH  

i9oa  

'  l  iiit«-<l  StatfH  <  ifi>l.>i;ical  SnrvejT, 
l.  uiU-a.StaUis"  1^H«,  pap-  l-Mi. 


'Mimnil  Resouromof  the 


(j»lit'oriiia  oil  ii«  generally  dark  in  i.-ojorand  heavy  in 
specific  gravity,  differing  from  the  Pennsylvania  and 

Ohio  [iroihict  in  that  its  Iwse  is  asphultuiu  rath'-r  than 
INiratliu.  This  i|iialitv  makes  it  very  valuable  tor  the 
iiianniaetiire  of  varnislies.  Inbrinnits.  etc.  In  some 
instjiiiees  the  oil  is  si  semivisfil  Vtitmneu  eall«?d  itmlthn 
or  hrea.  This  substunee,  wla  n  I'etined  as  jM'trolei.in, 
reveals  a  ei  m-  ili  i  :ihle  hy  ■  pr()dnet  of  UHphaltuiu.  which 
has  a  limited  market  on  llu'  I'aeilii'  eoast  for  jnivinj;^ 
purposes.  (ias«)liue  iind  a  V4'ry  satisfaetoi-y  ijrado 
of  liihrieatin<r  oil  are  ptodueed.  hut  the  illuiiiinaliug 
product  does  not  compare  favorably  with  the  eastern 
prtKlnetioii. 

.—The  Great  fia^iu,  lyin},'  In-tween  the  Wasatch 
and  the  Sierra  Nevnd»  moantain«,  fortn»  nn  alkaliDe 
plain  which  haa  heen  found  to  contain  valuable  bbrax 

de])osits.-  This  plaiTi  is  marked  hy  desii'eatetl  lake  l)eds 
in  wlufh  certain  s&ltA  derived  I'rum  the  rocks  of  their 
waterobeds  have  concentrated.  These  dry  lakes  and 
alkali  marshes  may  be  found  in  all  d'  t^vci  s  of  satura- 
tion, often  covered  with  a  crust  beueatli  which  deep 
water  or  slime. 

The  mineral  borax  was  tiiseovered  in  Itorax  Lake. 
Lake  county,  by  Dr.  Juliti  A.  Veatch,  hi  but  no 
attempt  at  working  the  deposit  waa  made  until  1864. 

The  ftdlowinff  table  of  horax  Jinxliif  1 1.  >ii  iti  tin  r-tate. 
illustrates  ibegruwlh,  value, and  locality  of  the  industry 
up  to  1880:  ■ 

'The  Miiicnil  liKlustry,  Vol.  I,  l.SK'J,  jicice  4.1. 
M  uliioriiia  i^iiiU!  MiiiinK  BuretUL  hulieliu  No.  :S4,  Ma}',  ItMKi, 
■  The  S.-iliii.-  l)i  ]t««t>  oi  California,"  by  GillHirt  £.  itaitey,  E.  M., 

I'll.  1).,  paue  :«<■ 
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r^.nuiy,  it.>riix  I.iikr. 
Ijikr  .'•■iintv.  I(i>ni\  l.iikt-. 
[jlkl- CMlllllv.  Ii«miv  I.rlkf. 

L«k«' <  i.iuiiy,  Uorax  Lake. 
I  I  jUv  <  r.un^.  BonK  Lake. 
Si>ii<.  i-rndtiesd. 
NuiK'  produced, 
Koli«  |>IOdU««d. 

BaDBMiuuduiooovDty.TMillIWi  

SM  BMiiatdIno  oomitr,  1,T9,m  pouDdii  <i4li«roMin4l«!is  «»,iHij»iindiL 
Hun  Bmwidlno  entrap,  1,147 JNI  imundii!  oilier  MMtnttea,  IWJini  iMNllUk 
fmn  BcniafdiiM  OMinly,  2,'atjm  pouodi;  other  ematln,  13l,V»poaiMii. 
i^n  Ri-niMdliMcoiiDly.  uianha. 
i<sn  Bi'mMdiiMtCQttiiiy.inaniha, 
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s<u  K..rn:>riini<.  fiiinuy,  iimnliei. 

ii.'Ti„«r.ilii,,  iiifl  lii>'«  rouncln.  mKrahvia. 
.S)ti  lt.-rri;iTillTi(.  nii,l  Ir.yii  euuniir*,  mnr^h*-*. 
.•-.-Ill  lli'rrij,r.lin.. Willi  Injii  i-uuiitte.^.  Jiittp-hi^. 
.*.iu  Iki-rtiiiriljiio  iiti.l  In^"**  riitntUt-.  iriur^ii  — . 
.-i.(T.  lU'ftinrilij.t.  HIi.I  lTi>*' ci.inill.v.  niiir^ii.'^. 
sii>|it  i(h|..ii  1,1  nuirvh  hi-t  WirrLint'*. 

>^;i:i  lU.rrmrditia  n,iitil\ ,  Cnlif*.  f|i.*(r;i'l:  V.  I1(llr.^  .  ..iiiilv. 
Sou  itcmaniiuu  vuuDtx.  lUirodiHlrivl;  Vvnlura  OMint). 
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Ltkke,  Sail  Benmtdiuu,  Itiyu,  aiul  Vcntiiin  counties 
are  tho  princi|ial  fields  of  l)orax  deposits.  In  the 
Calieo  district,  San  Bernardino  county.  l)orate  of  lime 
in  taken  from  a  fissure  vein  und  this  is  said  to  Ijo  the 
only  place  iti  tin-  world  where  deep  niinin};  for  Ikhtix 
is  (iirrit'd  on/  Tlit  sc  <lf'ix»Nif «.  diM-overed  in  ISS-i,  are 
very  productivr,  ;mil  tljc  ^vl>^kiIlJ^^  iiave  been  extended 
to  a  C0li8ideniM«>  doptli. 

An  luterestitiir  fi-uluii'  iti  eonneetion  with  l)orax  pro- 
duction is  the  plu'iiouuiuil  deeitaise  ill  tlie  valMe  fix>m 
39  cents  per  pound  to  nhout  7  Oenti)  at  the  present  time. 
The  deposits  of  California  ai-e  very  cxteuMve.  and  in 
isonie  instances  only  uu  incrctised  demand  and  u  conse- 
quently hi^er  price  are  neoessRi?'  to  make  them  profit- 
able workin|rs. 

Copjh-f  «/v.— Copper  was  not  mined  in  California 
until  ISOO,'  Blthoufrh  the  niinei-.il  wasdistoM-red  in  Los 
Anpeles  county  asearly  as  IS^K.  The  period  from  ls«iO 
to  18<i7  was  one  of  cousiderahle  activity,  and  thou- 
sands of  tons  of  copper  oi-e  were  shipped  to  the 
AthiiitiecoBst and EtU' I)"'  fm  icilnrfinn.  Then  occurred 
a  depression  in  copptr  pioiliKtidn  in  (  alifornia  due  to 
a  fall  in  prices,  and  for  over  tifteefi  year^.  copper 
remained  a.s  one  of  the  minor  minerals  of  the  state. 
In  16J>.'>  and  1S5>0,  when  the  rich  deposits  of  Shasta 
cooDtj'  l'<  ^r;iii  to  ho  worked  with  success,  there  occurred 
a  general  revival  of  copper  niininfi  in  the  entire  state, 
and  from  181*7  copper  prmluction  has  l>een  accounted 
one  of  tl»e  leading  industries  of  California. 

Copper  dep()sits  are  said  to  occur  in  almost  all  of  the 
counties  of  the  state,  hut  the  principal  ii-jjions  of  com- 
tnercially  important  pro<lucti(m  are  as  follows:'  ,Shasta 
county,  the  C<HWt  Kat^re,  the  Sierra  Nevada,  and  the 
mineralized  deserts  of  M>uthea,sleni  C'alif<»rnia.  The 
Shasta  comity  copper  mines,  in  the  north  central  part 
of  the  state,  are  the  principal  souivc  of  production, 
und  the  copper  belt  of  the  western  slope  of  the  Sierras, 
with  \tA  400  miles  of  almost  continuous  copper  de- 
posits, occupies  second  place.  The  (Joast  Bange  cop- 
per deposits  have  been  developed  only  in  Del  Norte 
comity,  imt  sui«'rlicial  prospcctinjr  displays  the  exist 
ence  of  the  mineral  tlirouj^hout  aliuoi»t  the  entire  length 
of  the  range.  The  copper  deiH^Kit'j  of  aoitthern  (iili- 
fornia  ai"e  scattered  and  do  not  form  R  regular  chain 
or  belt  as  do  those  of  the  three  more  important 
locallttes. 

Quick-Kll rei'. — The  .\nierieaii  j>roductioii  of  this  niiii- 
eral  is  principally  in  Oalifornia.  CinnHltur  or  i«ulphidc 
of  mereury  was  dlseorered  there  in  1^45,  and  nirnlnj: 
beyan  at  New  Almnden  in  Is.Mi.'  In  the  ( 'oa.-t  Uanf^e 
for  lUU  to  16U  miles  north  and  south  of  S«n  l^'rancisco 
occurrences  of  this  ore  are  fouod  to  exist,  most  gener- 
ally in  irregular  IxHlie^  distributed  through  metamor' 

'Califoriii;!  s:nie  Minintr  Hiiruaii,  huIU'tiii  .\i<.  'J),  initfc  .'IS. 
*lbid.,  BiiUetiii  No.  2a,  "The  Coppt-r  ll»wi>urc*«  of  California," 

tw  Lb  £.  Aaboiy,  Mfle28. 
^Ibld.,  Bultoda^SS,  page  Ift 

*I!l«nnlfa  Oernna^  ItopiMt  fni  lliiuinil  IiMliiatrics,  page  IM. 


pliic  rocks  of  Crctiiceous  age.  Quaiiz,  calcite,  and 
magnesito  are  the  usual  gangue  niinentls.  In  19Q2 
prtKluction  was  rej>orted  in  nine  countirs  in  the  state, 
amountijig  \o  $1.21*5.740  in  value,  of  wiiicb  ?il,22S,49S 

'  was  the  value  of  retincil  product  in  fiasks  of  70^  pounds 
each,  and  ^'>7,ii42  the  value  of  crude  cinnabar  not  con- 

,  ccutratcd. 

8Uieeou*er;ix(uU!nt  vrkx. — The  quarrying  of  silice<m.s 
:  crystalline  rock>i  in  California  licgjin  as  early  as  IS.O.S,* 
I  and  ill  1!*U2  this  industry  ranked  sixth  in  value  of  ])rod- 
ucts  amonit      mineral  industries  of  the  state. 

r.i  lilt  nfiiic  s  iiinl  tlitlitiiiit,.-<.     The  total  ]>tf.(|i|tti<>T'  if 

,  limestone  in  U»02  was  sonunvhat  less  than  that  of  the 
preceding  year,  due  largel.v  to  the  great  deci-ease  in  its 
use  as  a  paving  material.  Considerable  interest  centers 
in  the  usw  of  limestone  in  tiic  manufacture  of  cement, 

I  and  in  l!>o2  an  umoantTalued  at  $34,250  was  reported 
as  n>ed  for  this  purpose. 

Siin<lt<t<>n-n  and  qiHii  fzit<^.  The  \  aUa'  of  sundstone 
pi-oduct  reported  in  190S  waa  %^4t>l',H'2s,  the  largest  pro- 
diii  fif>n  in  any  year  during  the  iod  ISiMj  to  VM)'!. 
l>tiring  tin  last  li\  e  years  the  tjuan  ving  of  this  stone 

I  lias  advanced  frcan  a  minor  industry  to  a  position  of 
importance  hi  the  state,  and  in  lt*o2  California  ranked 
fifth  in  sandstone  prfwliietion  in  the  United  States. 
Kxtensive  (|uarrying  was  begun  in  l.S!*s  to  supply  rough 
stone  for  breakwaters  and  jetties,  and  for  seveinl  years 
was  used  principally  for  this  purpo.sc.  In  1!*0I  and 
1902  its  use  for  building  purposes  became  of  moat 
impoilance. 

Jlfiw^e.— The  value  of  pro<hiction  of  marble  in  1902 
anuMiDted  to  ^te2.2!*s.  or  more  than  that  of  any  other 
yearaince  isy2.  Of  this  amount  ?vi3.1its  was  reported 
as  the  value  of  the  rough,  untinished  nmrble  for  all 
purposes  and  S.").'..imio  as  tlmi  i  t  marble  Used  in  interior 
decoration,  the  remainder  \i^'ui^  the  value  of  the  marble 
intended  for  monumental  and  ornamental  work.  The 
deposits  are  prin<  ipally  in  tin-  snulheni  portion  of  the 
state,  although  oi-currence^  aiv  reporteti  in  the  extreme 
north.  California  onyx  is  the  mfi»t  valiuible  of  the 
marbles  ijitnrrif. I.  :inf|  i-  L'.  iii  riil'y  l'.>undin  proximity 
J  til  hot  spiiiigs  <ir  a>s<)(  iated  with  minerals  known  to 
have  resulted  from  siuh  waters.' 

Sl.d'.—\   rooting  slate,  bhie-bliick  in  rolnr.  '.vith 
good  cleavage,  is  produced  in  Kldtiradi>  and  .Mariposa 
coiiiitic>.  but  statistics  can  not  Im'  given  without  disclos- 
I  iiig  the  operations  of  individual  esiablishments. 

.1  "jilaifum  rtnH  Tiitunuuonx  ffk.  -The  mineral  as]>hal- 
tnm  was  known  toi'xist  in  California  long  before  it  was 
commercially  produced;  there  i.s  a  record  of  itii  use  by 
the  Indians  and  the  Catholic  faHieri.   The  discovery 
of  bituminous  rofk  is  saiii  t'>!i;nr  been  in  iSUs  near 
I  Swnta  Cruz,,  and  itii  Uiie  at  that  time,  although  local, 
I  was  considered  a  snccess.  The  hard  asphaltam  occurs 
■  chiefly  in  Santa  Barbara  and  Ventun  counties;  the 

*Vaited  Btates  GeolQiical  l^mrqr,  "lliMaal  Resources  the 
United  States,"  188S,  603. 
'Ibid.,  Twentieth  Report,  Fhrt  VI.  |mr«28S. 
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lit|iii(l  nr  iiiulthti.  in  SiinlH  P.ntlinvu  iind  Korii.  unil  tin- 
tt:»pluiltic  liuiuUluiiu  and  biltniiitunis  ruck  iu  Muiilur«:v, 
San  Luis  Obieipo,  and  Santo  Cms  ooanties.  Californin 

;i-ji'i:ilTi.  1(1(1  lit  it's  uri'  tliliN  ill  tlif  vicinity  of  tin"-  f'(>ii>t 
K!in(r<?  !ind  soiiili  of  fmti  Fi"aiu:ib-r(>  A  valuabli! 

and  intemstinj;  dt^iNwH  of  the  banl  variety  exists  in 
(lolfta,  in  SuiiUi  Uarliuni  coiintv.  The  iisplutltuin  np- 
peiu's  in  u  wushcd  t)V  tlio  I'iicitir'  oci-iiii,  uiul  is 

exposed  t"i  n  (listiinw^  of  scvcml  liuiMlred  yards*.  It 
ownrs  ill  jjockt-ts  of  from  to  Il.iMiO  tons,  arid  is 

altuu^t  pure,  coiitainirijroiily  a  sinull  i>iMi'onta<ro  of  s4jiul. 
Aapbaltuni  is  rhiotiy  iised  us  u  riist  proof  coating  for 
submarine  uud  underf^round  imn  jjipcs.  Tin-  coinimT- 
rial  pnxiuctioii  of  the  luiaeral  bt«gau  iu  CMlif<Mnia  in 
1?^8,  and  llonrisiu'd  for  two  yean^  but  the  industry 
did  not  proToa  (iiiancial  success  nt  tbeontsi>i.  and  iu 
ISyo  DO  production  wft?>  reported.'  A  resumption  of 
lU'lixity  in  IM'I  was  more  sucics-fiil.  Sinci'  timt  tiin<" 
tbcro  ha8  boon  a  j^oaeral  iticrciLsc  of  production,  and  iu 
1!M)3  California  ranked  first  in  tbii>  indnstn'. 

C'nil.  Coal  was  dixovrtcd  in  tin-  staff  diirini;  ls.">'_'. 
altbou£;b  no  productive  niiniug  occun*!^  until  after 
1860.  In  1902  th«  production  amounted  to  84.98-1  short 
tons.  )irin<'ipal)y  li<;iiit<\  xvhicli  is  a  di'i-ri'usf  of  r,r,,Mi»;, 
short  tons  from  tiie  preceding  year  and  less  than  onc- 
balf  the  production  of  1900,  Th©  discovery  and  utili- 
sation of  i<\ti>nsivi'  oil  til  I  K  i~  tilt-  ]n-iiicipnl  cause  of 
the  marked  deerea.se  in  coal  prirducliou. 

Hatnral  -Katurol  jjoa  wan  known  to  oxist  in  Cnl- 
ifornia  as  early  a-  1*'."'4.  and  tin-  Court  House  well  near 
.SUK'ktou,  iu  Sjiu  JiMUjuiu  w«ut\ ,  was  Ijured  prior  to 
The  principal  Iccalitiet}  in  which  gas  was  pro- 
dti'-i'fl  eonuiu'roirt'l V  ilr.vin.^  Uhi2  were  Saciiinu'iilo,  San 
.loai|iiiii.  Santii  IwulKua.  and  Ijos  Anir''les  t-onnties. 
Important  occurreu<es  have  been  ol]-i  r\  i  |  iu  ( ontra 
Costa,  I-'resno.  Hutulxjidi.  Mllimi.  Mendocino, 

Solauo.  Sonoum,  Teiuuuu.  riilaii-.  and  oilu  r  counties. 
Iu  some  iustunces  tlie  jnis  is  found  in  coiuicH'tion  witii 
petroleum,  while  iu  ulkwr  ua.ses  it  bubble:!*  up  in  luineral 
fiprinp?  or  iu  artesian  water  flows.*  The  aeeumulatirm 
of  veiy  larjj'e  hij^h- pressure  reservoirs  of  natural  jr"**  i" 
tbis  region  has  probably  been  prevented  by  the  folded 
formation  of  the  ^rata  and  the  occurrence  of  earth- 
(juakes  of  ^^-reateror  less  severity.  It  is  thought  proli- 
able  that  larg<er  quantitiei^  may  W  stored  at  gi'eater 
depth  than  has  yet  been  mined.  The  pi-oduction  of 
C:ilif.>riiiM  iiMMiral  gas  in  IHO-J  is  \ allied  at  *l'_'<).»>^^.  in 
wbicii  is  included  ;.iis  to  the  value  of  !fv51.t)»)4,  obtaiued 
from  petroleum  wells. 

Jtf(»tj/aM4M»<Mv.— The  first  mining  of  manganese  ore 
in  Ctallfomiji  was  at  Corall  Hollow  iu  Alameda  conuty 
ill  IMIT.'  ndi.  r  <ii'posits  were  known  to  e.xist.  Imt  for 
a  Ilimibef  ol  \eaisi  tliey  were  not  considere^l  to  be  of 

'  I'nitcl  states  f  .<-i.l<ijiciil  Siirvi-y,  T«i  iiliflli  Ariiiiial  licpurt. 
Pan        iwj.'cs  '/'^  (in- 1  l'.")"!. 
'  Kli'ViMif h  <  "i  ti.-ii«.  Ivi  |«iii  ri  Mitu  nil  Iii<lii>irii  s.  niic<- .'ifKi, 
'  I'liittsl  Stati-^  ( ;(■.■'' ■L'ii  iil  Siirvi'v.  NiinHs  titti  Annual  Kepart, 

'Eleventh  CTeueus,  Report  on  Mineral  ladiutritw,  iM]ii>2£»l. 
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coiiuuercial  iin|)ortiince.  In  l'.ne2,  however,  sevenil  of 
these  weix)  opMied  Up.     I'lle  lot:  I  pruduel  repolletl  Wits 

I  H4«  longr  tons,  valued  at  $10,175,  a  veiy  hirge  increaec 

when  coiujuired  with  the  jirecedinjf  years.  The  uiaii- 
jf-anese  ore  is  used  priiu  iiwlly  iu  the  lUiinufaettiro  of 

I  fthloriue  fpi.s  for  workiujt;  Hulpburcted  gold  ores. 

The  following:  are  (he  mineniltt  grouped  in  Table  1 
under  '"all  other  iiiiiK'nils" ; 

Ceiu.1,1. — Tlie  California  production  in  was 
entirely  of  the  Portland  eeiueiit  and  was  i<>ported  only 
iu  Sail  Henianliiio  and  Sidaiio  counties.  Two  ftitab- 
liabmonts  were  in  operation  iu  1902,  and  the  production 
wa«  tnneh  larger  than  that  of  previous  years. 

Ohrvme  on, — Chromic  iron  ore  wcurs  in  more  than 
one  half  the  counties  of  California. '  Iml  the  couiinereial 
production  in  lt)0:!  wan  all  n«]jorled  by  the  Mt.  Shasta 
ehrome  mine  near  Sinint*)  in  Shasta  C4iiiiit>  .  This  was 
the  only  active  mine  in  tlie  I'nited  Stiites  diirine'  liinij, 

I  and  the  product  was  sold  principally  in  its  crude  state 

I  for  furnace  lining. 

('lilt/.     I'ructically  inexhaustible  IhhIs  of  clay,  some 

I  of  which  is  of  very  ^od  ((uality,  arc  found  iu  Califor- 

I  nia,  ac-ceasible  by  railroad.*  Extensive  utilization  of 
these  vast  deposits  is  soiiieubat  discoiini l'^i - 1       Iiein  y 

I  eaistern  and  EuroiH^n  iiii]M)rtatioi)!)  of  clay  iiuiiuifac- 

'  tures  At  so  low  a  rate  as  to  curtoll  profitable  locul  munu- 

fiseturc.  'rbe<(iiamity  pnxluced  in  I'.hi'J  was  somewhat 
Ie».s  Uiau  that  reiwrted  by  the  iieological  Survey  for 
the  previous  year,  hut  an  increase  in  the  value  of  prod- 
uct s,  as  compared  witli  l!»i>l.  indicates  that  better  ]>ri4'i's 
prevail,  lu  lUi):i  a  total  of  :io,4^y  oliort  tons,  valued  at 
I  $3!l,445,  was  produced;  while  in  1901  a  produetion  of 

'2's.riS.'.  .short  tons.  \-;dnt'd  rtt  ^^i'!.'.."!'-!." .  a,i~  r.pr.ftril, 
tr'y/>*«/(i.  -  This  nil lU'fal  is  eouillieii  iully  j)i(niii('e<l  bv 

I  one  company  in  Los  .\ngeles  county.  <)f  the  product 
rejxirted  in  r.*ifj.  !  per  t  ent  w-t^  sold  in  I'lnide  form, 
t<.4  percent  was  ;,'ri  m  il' I  iiitc  lutid  plaster,  and  s4.:*  per 
ii'iil  was  eulciiied  into  jilaster  of  Paris. 

I      hifuaorial  Ktii'th,  trijfoii^  ami  pumivt. — A  deposit  of 

I  iufiuiorial  earth  of  diatomaceousori^fin  is  found  iu  .Siuita. 
Harlmiii.  und  :i  e(>nsideni)>le  production  wiui  reported 

j  in  IW)£,  which  was  all  sold  in  the  crude  foriu. 

!  Uthitm  orff.— Lepidolite  and  amblygonite  are  the 
priiiciinil  lithium  minerals'  obtained.    They  are  use<l 

I  cliiedy  in  the  manufacture  of  litliiutii  i-tTervcsoeiil  tab- 

I  lets  and  lithium  carbonate  for  1 1  <  t>ri  j>giration  of  min- 
eral ^v;lt.  I-  fni  :nedi<  inal  purpose;-.  The  California 
product,  obtuiijiHl  unly  in  San  Diego  county,  ia  nearly 
all  shipped  to  S«w  York  for  tiUHrtment,  and  constitutes 

j  a  very  lai'fre  jmrti  mi  nf  ti  c  I'liited  States  jirodiiction. 
Minjiii .    .Vltiioii<rli  this  uiinenil  occurs  in  several 
states  it  is  mined  commercially  only  in  Oalifomia.* 
There  is  an  abundance  of  the  ore  in  the  state,  but  dis- 

'Elevi  utti  Ci'iisiH,  U.-|>iirt  <>ii  Minciul  Indii-trii's,  [>iii.i- ;;.-k>. 
''Nililli  Annual  He|r<.rl  (il  tlie  Slate  MihiTaliit;i-t.  pa-ic  111". 
M  nitci  Stale?^  < iciilrni;ic'nl  Siirvin.  •"Miiicnil  Ui  hcuivcc*  <il  the 
riiitol  States,"  niitT  •y*>. 

'  Ibkl,,  rixUjmilh  .\uiiiuil  KejKirt,  ISW-tt5,  I'art  I\  ,  jjage  ^16. 
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tniift'  from  large  nuuiufueturin);  cenlt'is  prevents  sbip- 
uii^Dt  under  present  conditions.  The  pi-txiiiction  during 
1909  mined  in  Tulare  county,  and  ia  reported  by 
one  compao)*. 

MSm. — ^Tlio  opeitttioiui  during  1903  wore  mostJy 
(K'vvlopiiuMit  work,  altliouj^h  a  small  pro<lu<  ti(>n  wus 
reported  from  Ventura  county.  The  product  wa« 
entirely  scrap  mica,  which  was  groand  for  lubricants 
and  otln'f  purposes. 

Mmmil pigments,  cnuU. — Yellow  oclior  \*  produced 
in  Oalaveras  county,  near  Valley  ^>prii>g8,  and  in  Stan- 
iMlaiis  I'oiiiitv.  TluM-c  were  but  two  companies  oponttln}; 
in  California  in  VM)"!. 

Precioitt  Mtaiiin. — The  princifxil  prt'cioiis  stoiu's  re- 
poitrd  in  California  are  turquoise  and  tourroaline.  with 
chrysopratie  and  gold  quarts  in  minor  quantitieis  ttie 


total  production  in  llHtoi  being  \  ulued  at  !^(j5.0(M».  Dia- 
monds have  been  found  at  irrefr"lnr  interval.-*,'  princi- 
pally by  phu-fr  jrokl  miners,  but  every  discovery  thus 
far  bas  been  purely  accidental,  and  none  was  reported 
during  the  cenaus  year.  Quartz  crystala  have  been 
foii.'iil  iii'iir  I'laeerville,  ami  eliiristolife  niaele.  ch  i  i.  .--. 
2)t«)tK-,  \\M  been  obtained  in  Madera  cuuuty,  but  nu 
product  was  imported  for  IHOS. 

V  ;.'yi/j-,' •  j'ljnl-.  A  eonsi<lerable  produetifiii  of 
pytite  was  reimrted  fi*oiu  Alameda  eomiiy.  The  ore 
uvent<res  fmrn  4'.*  to  .'iO  per  cent  sidpliiir  »nd  Is  chiefly 
used  for  Ihe  niiiuufaetun'  of  sulphuric  aeid. 

Tal',-  iind  mapitti'ti' .  — Serpi'iitines  and  soiiju-tonc  occur 
in  Los  Angdes  county,  on  Santa  Qttnlina  Ishiod,  and 
were  tnincil  in  eoiisidfinble  quantity  in  1!*02. 


'  Kleventh  O^iuua,  U«port  on  Minenil  IndustrMH,  page  060. 
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Table  1  is  «  somniar}'  uf  the  stAtislics  lor  the  productive  minea,  qtiarrieH,  and  well^  in  the  «tate  of  Colorado 
for  1902. 

Tailb  l.-8Ul!IMA1tY:  1902. 
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The  Htote  u  uotable  for  \i»  range  ot'  iiiiuerai  wt^alUi. 
In  the  prodnction  of  both  gold  and  silver,  it  is  first 
aiiion^  thv  states  aint  tcrritfirii  -^  [n odin  Iiilt  thy  pifcious 
metals  in  liMi,  over  'M  per  cent  uf  the  rodued  gold 
prodnct  and  oirer  ST  per  cent  of  the  sili'^r  prodnrt  re- 
\j(>it(.'d  for  thf  rnitcd  Stufcs  (inchnlinp  Alaj-ka)  intf 
contributed  by  thin  uiie  iitutc.  In  cml  it  muki-d  eighth 
amonif  the  39  coal  prodncinjr  states,  tenth  amonf;  the  S5 
stnti---  prmiiiriiip  Ivm  oro.  nud  ninth  anmnL;  tlir  IS 
pctioleuui  producing  state*.  Aloretivcr,  it  prixiuceU 
all  of  the  iiTBiiintn  and  Tanadinm  and  almoet  all  of  the 
tutijjstcti  ri'|i()i  tivl. 

Ill  udditiun  to  the  luiueitil-s  referred  tu  in  Tuble  i, 
there  are  found  within  the  state— olthounfh  these  min- 
orals  wi-rr-  rmt  produced  in  cuininereiiil  qusintttir-;  in 
iyi>2— antimony,  »rf>eiii<-.  colialt,  corundum,  flint  and 
feldspar,  fluorspaTf  gniphite,  infuBorial  oirth,  marble, 
inicti,  nioIylKiemim,  nickel,  ju  rites.  quiekmlver,  serpeo- 
tiue,  ^ioapbtone,  tellurium,  and  tin. 

Although  no  bismath  production  wa>i  reported  for 

1!M.»2,  the  s*tjlt»i  Hnppnt,'<l  tliii  ciilirc-  I'nitiHl  Stati—  > niti>ut 
ill  aiuouiitiiig  to  SIS.O  short  tons.  vnlinHl  at 

$-2'i.4SK.  Of  this,  L'58.IJ  tons  cauie  fi\)iu  Luke  county 
!Ui'!  t'-'i  fon-^  from  Oiiniv  county.  The  Insimith  con- 
Iciii-.  viU'i<'«i  fioiii  4  to  12  |)4*r  cent,  and  the  ores  also 
can  ieti  gold  and  silver  values.' 

The  iU'A  operators  ii'|M»rf  iii;f  ilevelopiiient  work,  dis- 
tributed tinoiijrh  tlie  industries  of  gold  and  silv(>r.  I>itu- 


uiiiious  coal,  petroleum,  asphaltum,  iron  ore,  anduiau- 
ffanese  ore,  ^ve  eni|)loyment  dnrinf^  the  year  to  466 
salaried  officials,  clerks,  eti  .  \\]\<)  n  i  l  ived  ^37,7SS  in 
8alai'ies,  and  to  ^,337  wuge-earnerii,  who  were  paid 
fS,S4O,06S  in  wanres.  They  also  pdd  fSSS.MS  for  work 
done  by  contnii  t.  w  liiili  fiirnishiHl  I'jiipli i\  nn-r.t  tu  iMl 
employees.  The  niLscttllaucuuii  e.\pcu»e:i  amounted  tu 
1213,816,  and  the  cost  of  ipnpplieft  and  materials  to 
$i.<>:ji),t>ttr.. 

The  rekitive  iiuportuncc  of  the  mauufucturiug  indus- 
tries elosely  allied  to  or  based  on  the  mioing  indnstiy, 

usiiiri-    tlii'ir  v.iw-  ninti'vial  the  pvodoctof  tbeiiimQor 

i]U!iri  v.  i>  siiown  in  T:ilih' 

Tahle  li. — Matmj'actureM  Uitfit  jtriniiirily  njion  tht  prvtiuctt  tt/ mita* 


V«la««4  pradget. 

BtLoi'l  iipmi  i>roducU  of  Diini."'  or  'HMnii.T<; 

Mvtul»  una  iu<:tttl  ;>ro*Uic-i!i.  oIlMt  tlHua  itou 
iirifl  *W\^\  ^  

\.sri6.~n 
io,a(V),7'ti 

Mi,J17,2SS 

  li,«lT.SSB 

Anotvit...  

'Unites  StaU'ji  Ufologiittl  HurvBy,  "  Miuerul  Kenuurcen  of  the 
UniUKl  8UtC8,"  1001,  paipe  aSB. 


Aocordintrtothe  above  table,  the  value  of  the  prod- 

vwU  lit'  irmnitfii'  tttri's  h^iv,-!  priniiiiily  upon  iniiienils 
niineii  aiiii  ijuan  it  d  aau.miU  il  to  $ti."».'.M 2,^70,  or 
per  cent  of  thc^  total.    The  combined  valine  of  the  prod- 
uct of  minea  andquarrleit  in  Colorado  in  li*i>2  and  of 
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MINES  A^D  QUARRIES. 


mauttfeeturos  id  1000  wns  $143,438,^,  of  which  man- 
uftictares  constituted  71.7  pvr  rent  and  the  products  of 
mines  and  qiutrrieis  28.:>  pur  cent. 
The  ATonge  number  of  wage-earners  in  Clolomio 

in  iiiuimfiu'tnrhtir.  MS  rcporfMi  ;it  tlr.-- Tu'dftli 
CeusHs,  wiis  24,7^5  uiid  tlie  waj^cs*  jmiil  ibciii  unioiiiilt'd 
to  815,146,667.   In  1903  the  average  number  of  wage- 

rnrnor-  rrpcirtiMl  as  enifiigod  in  mininjif  wtxs  "JD,.!!!*  iiiid 
thf  wages  jiaid  thcui  amuunUid  to  ^5lN.s7  t,83(S.  The 
two  industries  together,  therefore,  gav<>  einplojaient  to 
an  aven^  ot  45,344  wage-earners,  and  paid  $34,021,508 


in  wages.   Mannfactures  i^ve  employment  to  54.6  per 

cent  o\'  ttii'  Wiiiji-  oarnciv  uml  44.5  per  cont  uf  the 
wajfes,  wliile  uune^  and  quarries  furiiubed  ciuployueiit 
to  45.4  per  cent  of  the  wi^e-earnen  and  paid  55.5  per 
cont  of  the  wayes. 

Table  3,  compiled  fi<»ni  tlie  rejx»rts  of  the  Uuited 
States  Geological  Survey,  showfi  the  value  of  the  pro' 
duction  of  the  prin<-ip!d  niinends  of  tho  >t:iti  ,  i-xcf-pt 
copper  ore  for  which  valueti  cua  uot  be  obtained,  troni 
1890  to  1902. 


TABfcaa.— VAU'K  OF  ANNI  AI.  l-RODl  cTIoy  OK  PHIXCrPAI.  MINERAf^S:  1900  TO  IMS, 


un. 

UMt. 
UM. 
UK. 
IMC. 
IWT. 


WU*. 


CmUMim- 
miiMiQi. 

Slllnnnl* 

Slim.) 

Inawe. 

Petrnlctun. 

nnil 

iry^tiilllne 

(pmrizili*!*. 

ildlrtniitfn, 

Prii'lC-. 

SI,  I  'wl.litui 

f-.'li.TllT.ilT" 

5-i.:mi.I'*'. 

,-1 1 

SI.  ?J4,C>»i* 

JI3S.W1 

*3l  1.673 

}.  )i<HI.  tHMI 

.•7,.ri«,.'{.K 

Vrtl,  Ul'. 

7,ni,iii)ij 

'JII,IIC<> 

3D0.  U* 

Sw7  'Jim 

>vi  m 

'').  i.»0 

IIX)  I  W 

lOU.DCU 

T.  ""w'T.  INHI 

3.1,  «I7,  «•« 

"v  lc)( ,  fi'C 

.'.u.ni.' 

1«7,  ^-1 

li<,'>77 

IHI.WMJ 

77. 

III  I'.Hi  ilV.\ 

Ml,  7IH,  HT'. 

:t,  M.-,:ui) 

i;7n,  141 

.V*  111, 

132.170 

19.  Ml 

i;i.  )u:..  m 

3".  JVJ,  IW) 

o>"  '>.  |V> 

7w.  v:ti 

:«<i.iiHi 

K}.  a' 

iiii,  ;•»■»■> 

ns  mil* 

11  !>II.(XNI 

.I".  V^''.  .It! 

:>.(J*.t.l? 

^li.liTT 

.■«<.St^ 

cri.Oii.l 

at!.;,i: 

li>.  IIH.  JINl 

27.1l7l.;iS.-| 

:i,ai7,  Iw. 

IKIK 

SS'.  I  .*.' 

II.  >i 

SA. \>.i:>.:mi 

l.ftV..CM 

.'■'i;:.  iini 

117 

*>  «;17 

ll»,aii> 

-jr., 

>I>.;»ii|.  v:7 

71'l.7:H 

Wl.  110 

ml,  I'm 

:i.  :'i;i 

'I:'.  7()(>.<il'i 

l.r.io. 

3il.  131 

im.  I'^i" 

liai,  .'.»T 

Uil.aM 

L'7.  t;y::.  rnm 

'H.tm.'.  li'^i 

1  .-'M.-.Tk', 

Kil.lUl 

■.^r  ,331 

■:V'  Till 

lS1.»l9ti 

"»  111'.  7l«l 

1 .  w  1.  ■(•-'  1 

at«  ii>i 

Jil:l  711(1 

1  F-Hlimiili- f.(  (In-  rXri'i  liir  !■(  tin-  Mint  f^r  n 
*  ViiliN*  iitH  rt-i'trU'tl. 
*Ciimin»*r<*iii!  viilm*. 

•OnSlli  liL'«f»~.  OXCc|i|  fur  Km'.iI  ntl.S  -llW't. 


')  {iti'lut't— ollvt  t  Hi  <iiiiilii)(  vulU(>.  lite  vulu<i  III  TubU'  I  is  Ultr  valuv  iil  the  uiili«. 


(i'o//7  •iikI  Kilvti:  (ii)hl  WHS  dlscHxered  in  nenr 
the  mouth  of  Clear  creek  within  tlie  present  lH)undnries 
of  Arapidtoe  county  by  11  C'heroUee  cuttle  tnider.  and 
in  1856  an  exj)edition  was  orfxani/.ed  to  search  for  jjold 
in  the  etnte.  The  pa«itin>r  of  this  expedition  throu^rh 
MkAonri  and  iCan!«.<i  cuuwd  otben  to  join  the  move- 
ment, and  the  reports  of  the  discoveries  that  were  car- 
ried buck  to  ''the  states'*  spread  like  %vildtire.  The 
next  spring  and  summer  witnessed  the  great  slam|)c<le 
for  Pikes  Peak  and  the  Bockies.  The  first  jirold 
bearinjj  lode  was  discovered  May  *i,  IS.'ift.  in  what 
is  known  as  the  Gregory  mining  district  in  Gilpin 
county.' 

Tlir  iiiiiiiii','-  ;_Tii',vtli  <,if  111!'  •~t:it.'  !-.  lii'-t  rc\  ii'Ui'.!  Iiy 
coiiHidcriug  the  dL'vclopuicnl  of  the  more  iiaportuat  of 
the  gold  and  silver  producing  e<»unties. 

Boulder  county  is  one  of  the  pioneer  .  .imitio  .if  the 
state  and  been  the  scene  of  active  niiuing  since  its 
first  settlement.  The  mining  area  is  divided  by  some- 
what indelinite  l>ound:nir<  inf.i  six  niininL;  districts, 
locally  knowu  u«  Grand  Island  ^Ciiritwu-Eldora),  6iigHr 
Loaf,  Magnolia,  Gold  Hill,  Cential  (Jamestown),  and 
Ward.  The  county  ri  i'<.r  l>.  -Ii..sv  tlmt  (li.'  tn  l.-  rlaiin. 
placer  cittiiu,  tuimcl  site,  and  tnill  site  locations  tiletl  for 
record  a^^gate  nearly  15,(N)Q.   Of  these.  United 

States  patents  have  Ihm'm  issued  ftii'alKint  lJH)o.  Many 
of  the  Ux  tttion  cerlilicutcji  filed  are,  of  course,  ivlcxu- 
tioQS  of  the  same-  property.   The  ore«  are  varied,  in- 

'  Ilarpei's  Encyirlopeilia,  Vol.  2,  iwgR  24a, 


eluding  the  coniiuon  forms  of  iron  and  copper  sulphido, 
cimlcopyrite,  and  ma i-casite,  while  the  complex  silver 
and  copper  anlphidi's  are  not  uncommon.  The  so-ealle<l 
lelliiride  belt,  extendinj;  from  Magnolia  to  Ballurat, 
prtMhices  hi}ri|.iy|-ade  gold  and  silver  tellurida  oi-es  and 
is  noted  for  its  tine  minerals.* 

Chaffee  county  was  fomiei  ly  a  jiart  of  Lake  county, 
and  the  discovery  of  {(old  in  the  placer  mines  near 
Granite  in  the  early  days  was  almost  coincident  with 
the  discovery  of  the  placers  of  Clear  Creek  and  Boulder 
counties.  (Jreat  activity  prevailed  until  lSt>2,  when 
there  wan  an  e.xodns  to  other  aud  supposedly  belter  sec- 
tions, tha  mining  districts  became  active  dnriog 
t^7!-7»>.  Sinrr  Is'.iT  interest  in  tli<'  luim--  uf  fhis 
couuty  bas  Imh;u  ^{radualiy  increasiiig,  and  the  j,  car  i'«)02 
marks  not  only  more  active  operations  but  also  a  gr«it 
ill. n  a-r-  in  til.-  li-t  nf  nr-w  oyi.TiLtm-.  The  old  placer 
mines  near  Ctronile  have  been  operated  with  improved 
appliances.  The  leading  districts  La  Plata,  Hope, 
and  Red  Mountain,  in  the  northwest»!rn  jmrt  of  tlu- 
county;  l)e\vey  nnd  (iranite.  in  the  northea.stern ;  the 
I'ark  Uaiv.'i'  irL'ion;  the  countrj'  ailjaeent  to  Turivt, 
Whitehoru,  Manoti,  and  Calumet;  the  Cleora  district; 
and  the  Chalk  Crock  district.  The  county  m•<>^d-^«hov^ 
the  lilinj^  of  nearly  14.«'<Hi  locations  for  placer  and  lode 
claims  aud  mill  sites  and  tunnel  sites,  and  the  issue  uf 
nearly  1,000  United  States  patents.' 


'  B«tH>n  of  the  State  Bureau  o(  HineRt  Colorado,  1901-2, 
l«  to  31. 
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Clear  Greek  county  oinbraoc»  the  location  of  tiie  tirai 
reiDunentivc  placer  mine  located  in  Colorado,  discov- 
ered in  1855'  lu'iir  tin-  iriimth  <if  (.'liifii;,'-ii  cnvk.  'I'lu- 

couDtjr  records  show  nearly  lode  and  placer 

elainu  and  mill  and  tunnel  sites,  and  the  issue  of  about 

I,?»iH)  I'liitod  Stiite>  imd'iits.  Tlie  ccmiiCv  cun In in^MHiR- 
of  l!it'  most  famous  miiiin«j  ctunpf?  in  the  .>tate — Idaho 
Sprinter-.  Silver Plumi*.  (tforjrctown,  and  Empire.  The 
nndi'ifjroimd  (lovclopiiioiit  of  sonu'  of  thi>  older  miiu's 
has  become  quite  cxU'usive — tlie  Dive^i-l'i'licoii.  His- 
marek.  and  T-iSO  fjfnuip  near  Silver  Plum**  !i(,'<ri-<>t,':itin}r 
soiii«>  liO  nulcs  of  uiulcricround  working:-.' 

The  mining  liistury  oi  Eagle  louuty  Ijcgtui  with  the 
year  1879,  following  the  Lendville  boom.  The  ores  of 
the  two  re}»'ioii>  ntv  of  a  .similar  ohnrai d  i-.  'I'Ih'  county 
in  rugged  and  cuntiiins  within  it&  conlint-^  tlie  faniou» 
Mount  of  the  Holy  Cross.  The  mines  are  generally 
oponcd  up  liy  tiiniielN  or  iin'liiT  - 

(iilpin  county,  although  the  .smuilest  in  area,  Ims  al- 
wayfi  been  on©  of  the  most  imnortant  mining  section* 
ii.  ^tatc.  Bi-criiiiiiiif,'-  with  lsr>1t,  niii)iii>{  lui.»  Im'cii 
i-oiilimiuu'4  and  iln  prcxiui-lion  large.  I'laeur  uiining 
lias  been  prosecuted  eM!h  year  tdnee  1859-60,  and  the 

exploratioii-i  of  its  lode  luim-s  havt-  liccn  iiirriod  even 
as  deep  n,-.  J.:ioit  ftt>l.  Central  t'il}'.  Hlatli.  llawii, 
Kevad&ville.,  Eureka,  kikI  (in><rory  ara  nome  of  it^s  fe- 
nioiis  iiiininv'  ilistritl-'.  (lie  latter  Hiubracing  Black 
Hawk  aii<l  llie  liiiies  am)  Ho))lail  hills.' 

Gunnisun.  one  of  the  «  extern  sslope  countje«,  was  the 
se4'nc  of  a  ••rnsh"  ihirinj.''  I^^o.  »i'i-om(1  to  none  i)i  the 
history  of  the  state.  Miiiiiijr  camps  spi-,in</  uj>  ul  nu- 
merous point-.,  followitl  liy  smelting  plants  ami  mills.' 

The  first  valid  mineral  lorations  were  uuule  in  llins- 
djile  eounl.N  in  ls74.  The  oi'es  of  the  district  are,  how- 
ever, as  a  whole,  of  low  ^'rade  and  require  oonoentra- 
tion  prior  to  shipment.  The  mineral  rcwuroes  arc 
yresu  and  of  a  <-haracter  to  insure  iK-nuaneney  of  oiii  put 

T^ake  county  has  heeti  made  famous  hy  I^ead\  ille. 
Auriferou.s  saud  and  grav<d  wa.s  the  «|uest  of  the  first 
gold  seekers,  and  in  1860  a  putty  of  (iilpin  county  jrohl 
hunters  eros^sed  the  ninjfeand  <i\(  red  rieli  phieersof 
Calif  oruia  gold  wliiuh  produced  ^leverul  miiliooa  and  were 
active  for  mni>\  .\  earn.  It  was  not  until  the  (<eventies 
that  it  was  diseovered  that  the  heavy  lK)wlders  and  dirt 
which  had  bothered  the  gulcli  miners  were  argeutifer- 
ons  lead  carbonates.  Lradvillc  was  settled  in  A^ugust, 
ls77,  iin<l  at  onee  heeamc  a  heiivv  producer.  The  jim- 
duction  of  J^ke  county  in  ii^U2  wtt8  44,3l>7  tine  ounce!^ 
of  gold,  valued  at  $903,602,  and  3,365,597  fine  ounce*)  of 
-silver,  Villi.  mI  lit  ?i|.(>.V».2lo. 

The  history  of  (Juruy  county  In^gan  pmctically  witii 
the  year  1875,  and  was  made  ftmous  at  an  early  day 

'  Ui'iH.rt  of  the  Btata  Bureau  of  Minaa,  Oiilonido>  lSdl-2,  pages 

3i>  :)ii<l  ;C 

'llii<l.,  imu't  " -">"  lu  <H. 
'lliiil.,  {la^if  7'^  IL 
*lliid.,  page  81. 
*1U4I.,  ]iaeea«2lo97. 


I  by  the  rich  copper-silver  ores  of  the  Yankee  Uirl, 
!  GuHton.  and  other  mines  of  the  Red  IMonntuin  disti-ict. 

Ijiter  the  pnhlieity  j^iven  to  tin-  ("amii  Hird  mine  of 
I  the  Ml.  bnelUcs  district  added  greatly  to  the  reputa- 
I  tion  of  the  county  and  swelled  tho  pold  product  of  the 

stale.  This  mine  was  disi-overi'<l  I'arly  in  the  e-ijihties 
I  and  wui;  worked  fur  a  number  of  3'«arg  to  a  liniitiHi 
I  extent  on  a  pay  ntreak  near  the  foot  wall,  the  operators 

heinu'  in  i^noriuice  of  the  iiiuuens(>  values  contained  in 

aa  ore  baud  near  the  banging  wall. 
Pitkin,  another  of  the  leading  mining  counties,  was 

truversed  casually  hy  early  prosjM'clors  wlio  made  no 
I  ditico  verier  of  impurtunoc^  liut  after  tiX|)erienceguinv<i 
I  at  Lcadvillc  important  discoveries  were  made  in  1879  at 

.Vspen.  tla'most  famonscamp  of  I'le  i  muiiI\.  Owinj^to 
I  the  inacccsi$ibiliLy  to  market,  product ign  wu.>  re«tricUHl 
I  until  the  Denver  and  Rio  Grande  Railroad  reached 

.\spen  in  lss7." 
I     The  veiu!4  of  San  Miguel  county  ,  wliich  wuh  U9>tub- 
I  lished  by  legialative  enactment  In  1883,  are  similar  to 

those  of  <)u!'uy  and  San -loan  counties,    (rold  an<l  si|. 

j  vor  are  geiiemlly  ussuciatiMl  with  iron  pyritu,  ehaleu- 
pyrite.  lead  snlpliide,  and  zinc  blende,  Defora  the  ad- 
vent of  rililroad  lransjH)rtalion  in  lSi>o,  ores  earryin;^' 
hiyh  ^ahles  were  the  oiih  ones  mined  to  any  extent. 
Al  the  pii'sent  time  the  main  production  ftiom  this 
s<>ctititi  is  derix'ed  from  ores  haviii<.>'  a  <^i"oss  s  jilue  of 

,  from  !*.s  to  ^^'it*  per  ton.  Miiiinj:  openitions  arc  con- 
ducled  on  a  huye  seal<".  the  lar^-st  producers  being 
ei|uipped  svith  exp<'usi\e  millin<^'  plants.' 

Sun  rluan  couiity  i.s  note<i  for  (lie  nuudicr  and  con- 
ti  unity  of  its  Hqaure  veins.  .Minin>r  }>racticaUy  began 
in  IsTo.  and  was  prosecutetl  with  varyini^  success  tmtil 
therailroa<l  iTached  8ilvortori  in  ls,s:i.  ](  hassime  de- 
^■eloped  into  tine  of  the  most  important  mi nin<r  sections 
of  iho.statv.  Nearly  one-lifthof  the  area  of  the  county 
U  h(>ld  under  mineral  locations. 

.Summit  (  imniy  was  one  of  thu  orij^inal  sul>divisiona 
out  of  which  has  been  carved  a  nutu))er  of  counties. 
Its  mining  history  h(<<.'ins  with  1859.  The  placer  beds 
on  the  Blue  river  and  its  tributaries  are  eredit<'d  with  a 
production  of  oiaoy  million  dollars'  worth  of  gold. 
Ten  Mile  mining  district  is  also  in  this  county.  The 
ore  deposits  4iccur  both  as  lissuri'  and  as  contact" 
veins,  the  predominating  value  being  silver,  though 
nearly  all  the  lode  veins  carry  a  small  percentttj^e 
iif  'I'lh-  "jiilil   jiroduct.  on  the  whole,  exi't't-ds 

the  silver  on  accouul  of  the  product  of  the  placer 

I  mines.* 

The  ('ripj>le  ("rei-k  district,  located  in  Teller  county. 
I  m  at  pre!>ent  the  most  productive  gold  diiitrict  in  the 
United  States,  although  th^  discovery  of  gold  iti  that 

district  was  not  mad*'  until  Februaiy,  IsKl.  The  jjohl 
,  product  of  Teller  county  in  l'.M>2  wasti'.»".t..|.s7  line  ounces. 

'  Kej">rt  III  tlif  Suite  Uun'au  ul  .Miacr,  I  'uli»raUi',  ISMil-li,  \i>l. 
<  Ibid..  t>)i|M'!<  18310  lfl& 
"  Ibid,,  fokgen  213  ta  230. 
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valued  Ht  $ia,i'^,421.  This  wa*  .>a.t!  per  cent  pf  the 
^Id  {m>dnct  of  tho  state,  and  18.0  per  cent  of  the  entire 

jjoUl  |)r<)(lui-t  of  till'  count rv.  Tlu'  iiuim'i"oii:<  luiiu's 
aiv,  with  a  few  exceptiuiM,  develuped  b^-  shat'bi,  a 
natnber  of  which  have  parsed  the  1,000-fnot  mark. 

.  ,  'i'lir  li'/iiito  beds  of  tho  upprr  Mi"i>ui  i  \>,i  rr> 
iiotiml  Lt'wi«  and  Clark,  l»U<i— 1;  tLoM!  of  tin; 
Laramie  plains  by  Fremont,  184d;  and  those  of  the 
Hilton  niountnin  ii'L'i'iti  ?)\  < !i  in  ral  I'limry      curly  us 

Coal  was  lirst  devrloi»C(l  at  Houkler  in 
although  the  first  prodnction  from  the  state  was  not 

icpnftivi  initi!  1st>(.  Tlio  M;uslmil  niino-^  of  Rmildor 
c-oiint}'  had  already  Ikh'ii  workt-d  for  mhiic  vwuh,  aud 
the  coal  was  bringing  from  $13  to  i;!.*)  a  ton  in  Denver.* 
In  1ST2  ])ro<hu-tion  wa«  r<>|K)rt('d  from  Wtdd  foiiiity. 
and  in  isT:'  from  Las  Aniiiuis  and  Frcinoiit  <-oimti<'.s. 

C'<ial  is  now  reported  from  18  (HHintieK,  the  heaviest 
pro<lii<  t  i --    lu  iiii;  Aiiinuis.  IIiuM'fano.  lioiddor. 

Fremont,  I'itlvin,  untl  (iuiinison  counties,  in  the  order 
named.  The^  counties  produced  over  90  per  cent  of 
the  coal  rejjorted  for  llMni. 

The  state  is  rich  in  the  variety  of  its  coals,  which 
ran}j:e  from  li<rnlte  to  anthracite.  Lijfnites  are  mined 
in  Anijmho*'.  Ho»d<h  r.  l)ouj;lus.  Kl  I'aso.  Jetferson. 
Larimer,  and  Weld  counties;  hiluniiiuius  in  CiarlicId, 
liunnison,  Huer&no^  Las  Animas,  1,^1  ^aiaa,  Mesa, 
and  ritkin  «'ouiities;  semibituminoiui  in  Fremont,  Gar- 
field, Gunnison,  aud  La  Plata  counties:  and  nnthmcite 
in  Gunnison  county.*  For  statistical  purposes  the 
Bureau  <tf  the  ('onsus  and  the  (ieoli»i.'ical  Survey  liave 
classed  the  entire  production  of  the  state  as  bittumnoua. 

Tahle  4.  <'ompiled  from  the  rejjorts  of  the  I'nited 
Statetj  (jeo.lo};ical  Survey,  t»how8  the  production  of  coal 
In  Colorado  from  1864  to  1002,  inoiuaive. 

Iakm  4>— JiuhmI  prmftidum    eoat,  Mmmhumr  JS64  f»  190S. ' 
innlMSial**  OMMctMl  Sttmy,  "Hiaeml  ReMuteca  at  tli«  VMUd  m«*c*,'*| 
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object  uf  oupplyhtg  pig  iron  tor  foundry  purposes.  It 
went  out  of  bla«tin  1865  and  was  «oon  afterwards  nban> 

doncil.  The  ore  was  u'ltninnl  i»i  t!i''  iir'ii'-lifMirlhKi.l. 
The  owuei'it  of  this  furnace  huilt  a  foundry  at  Dcuver 
in  1861,  but  removed  it  to  Black  Hawk  in  Gilpin  county 
in  iStii'.  Miin  li  1.  l^Ts.  n  r.ylliiij;  mill  to  ronili  luif- 
waa  put  in  op<?i-ation  at  I'liehlo,  but  it  was  removed  tu 
Denver  during  the  year.  On  September  7. 1881,  the 
1ir-;t  Iui'ltc  coke  furnace  was  put  in  Mu-t  iit  J'u<Mo,  and 
the  14essomer  sleel  works,  of  the  same  place,  were  tin- 

isbed  in  1R82.* 

Tlie  iron  <  pi  ■  ilui  tioii  of  the  statt-  in  amounted 
U)  iSUti,j72  loiiif  tonsj  valued  at  $l,t.>.S4,i24,  an  average 
of  f3.54  a  too.  This  high  average  value  of  Colomdo 

iron  ore  isdtic  in  it-j  silvrr.-.titrnl-.  uiid  tn  -tv  riv;iflalnlit  v 
for  use  as  a  ilu\in^  uiedium  wlieii  mixed  with  other 
gold  and  silver  ores  in  the  smdter. 

In  the  p'o.liii  lion  of  iron  ore  is  iiuiuded  13,27">  tutis 
of  luangMiii tenuis  iixm  ore,  valued  at  )^^,371,  which 
was  used  tn  the  manufiAturD  of  spiegeleisen  at  the  steel 

works. 

The  Ujiiowiiijt  tat»lr\  conij)iled  froiu  the  reports  of 
the  I'nited  Stales  (ieoloj^ical  Survey,  sbows  tbepiTO- 
duction  of  iron  ore  in  Colorado  from  1880  to  1903: 

TvHI.l.        -.{iiiiHiil  {•ri,itn<iiiii4  ■if  irt'ii  t>i-> :  lss:>  !<•  l!fL'. 
[L'nUcd  tiUlcs  (icoloKical  Sniv(<> ,  "Mim-ml  KeaourcMof  tta«  UDUed  gbtUsu"! 
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ore, — The  first  iwn  inanufaeturing  enterprise 
wax  that  of  a  small  charcoal  furnace  at  Langford,  Boul- 
der county,  which  was  put  in  blast  in  1661,  with  the 

'History  of  Nov«ii«,  Ci>|i>ni4to,  an<1  Wyoming,  by  HnbeH  H. 
ItHiit-ruft,  jKiKi'        mite  9. 

'F.  V.  Hayden,  t^olliiniin'eJoamal,  March,  I8681. 

'Itienmal  Heportotthe  InspectoroiOnai  Mines,  (XilonMlo,  IfliW- 
190l»,  jM(ga  «6  K 


•/  •'  <///<.  -The  tirst  indication.- of  [x^ruleum  were 
found  about  liS,".i>  at  Oil  Springs  in  Fremont  county, 
some  10  mt1e«  northwest  of  Florence.  In  March.  lS»i-2. 
cnide  oil  was  collected  from  the  springs  by  siiikin^f 
shallow  welU,  and  between  and  1H65  the  oil  col- 
lected was  reflned  and  most  of  it  was  transported  by 
team  to  Pueblo,  llenver,  and  Santa  Fe.  For  some  tif 
thi»  rotined  oil  as  high  aa  ^  a  gallon  was  realised.  The 
advent  of  railroads  rendered  the  indmitry  imremnnerR' 
tive  and  it  was  abandoned.  In  ISsL  while  drillinfr  a 
well  for  water  near  the  coal  mines  at  the  town  of  (Joal 
Creek,  the  drillers  discovered  oil  at  a  depth  of  1,260 
feet.  The  di-i-overy  was  followed  u|'  '.s  Itli  varying  SuC* 
ix^»,  no  prudiietion  being  reported  until  164s7.^ 

The  development  of  the  Boulder  field  was  begun  near 
the  close  of  lliol.  and  there  was  yreat  activity  throuirli- 
out  the  Htate  in  l'M'2.  The  superior  quality  of  the 
petroleum  developed  at  Bouhler  led  to  a  large  amonnt 
of  drilling/  iii  ii.jrtheni  Colorado.  ( )))ei-;itii>ns  wen- 
active  at  lioulder,  Furt  Collins,  and  in  the  Florence 
field  and  to  a  lesser  extent  in  Pnebio,  Archuleta,  Bio 


■iiiiii  it.  All  Al'iv.  I.J  .laiiK-  M  SH;ihl,,  paiteH H4H antt 
■  l-li'V'-ii«li  (Vii.-iiy,  Vol.  Xl-X,  pajn- 4jC 
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Blanco,  and  Koutt  euuiitieii  and  at  Haton.  The  produc- 
tion of  tbi^  Bonlder  pool  in  190S  amounted  to  11,900 
Imin  1>.  It  \sill  lir  Hccii  from  Tabic  (>  tbat  the  larfrosl 
prodiiclion,  824,000  barrels,  waa  made  in  the 
«T«nijrc.  prothMtion  since  \mng  but  a  little  more  tlian 
half  tliaJ  ainouiil. 

Tabiu  (>,  compiled  f  rutn  the  reports  oi  the  United 
States  Gedogieal  Survey,  shows  the  annual  production 
of  orude  oil  in  Colorado  from  18B7  to  1908,  inelusiTe. 

Taiu.k  O. — Atiiiiiiil  finulnriimi  of  jiflni/ri'iii  :  IMT  In  !;<0.'. 


(Untied  8laUs CivokicicHl  Siirri-y,  ■■Miiieml  K«->«i>tni-«  nf  llu'  t"iiUi-<l  riliilc>,"| 
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S'lh'hf ■':•-  ■<■' IK?  i.^'iirrfrih-".  The  sjulo  contains  a  vuri- 
ety  of  saiMl.«.tui>i'.-..  vvhicli  aii'  now  <|uito  j^ononiUy  <iuar- 
ri«d.  Reports  for  VM^-1  showtnl  51  «|iuirrio!4  and  47 
operator^,  diHtribnUv!  LUiinii;.^  ^mkU'r.  Delta,  Doiifjias, 
EajHe.  Kl  1'hs<»,  FnMnota,  Ijt  IMala.  LariiiuM-.  Las 
Aniiiiu>'.  and  Pueblo  counties,  the  lur^fst  tniinlMT 
Ih'Iiij;  in  IVnilder  coiintv.  Tlie  Red  Beds  \  ii  lil  !nii|iliii:^- 
.stiMio-s  of  11  greut  variety  of  sliudeii,  tt'.xtuiv.  uikI 
.sti  fiijrtli.  Numerous  quarries,  which  furnisli  line  yel 
low  and  l>liJo-f;ray  stone,  have  Im'cii  oix-ncd  in  PuMtlili f 
<'(MiMty  on  the  Cretaeeons  Mindstones.  In  Fremont 
country  there  oeeurs  a  tine  f^rayish  or  Imtf  stone  of 
I^arainic  a^e  that  cloM>ly  resemblee  the  Subcarbonifer- 
ous»itoiic  of  Hoiva.  Ohio.' 

IdmeMti'Dtif  (tin!  (Iitl'ihiitf  M.  I  jmcstone  i?.  .jum  s  ied  in 
8  countif>>'   Chaffee.  K!  Fremont,  (iiinnison, 

.lefTei'ison,  La  Plata,  Pitjvia.  and  I'ueWo.  A  little  muif 
than  three-fourths  of  the  product  ia  used  for  tlux. 

Cnppfr.  The  pro<lu<  tion  (»f  copper  ore  from  )uin<'s 
ojK»rat4?il  for  that  minend  is  compirutively  «uiall.  tlie 
vahie  of  the  product  so  reported  being  but  $71,411  from 
Iti  niioes.  There  i«,  however,  u  large  copper  production 
by  the  Mmeltera  of  the  state,  wlio  purchase  argentiferous 
ropjii  i-  niN'^  :iMil  innttc^  in  the  open  market. 

<  'lily.  The  cluy  .>iuKl  by  tlie  minor,  which  'na  tlie  only 
eiay  reported,  is  but  a  anial)  partof  the  actual  clay  prod- 
uct of  tin'  state.  It  >tll^ul(l  Im-  Imiitic  in  iii'iik]  tliat  the 
day  which  is  muiuila*  lured  by  tin-  iucer>  was  not 
(aU"n  into  u<'count  in  this  inijuiry.  (May  valued  ul 
!f&7,i31  was  mined  and  Mild  u«  rtuch  by  fonr  establiab- 
mentf).  Tlie  total  value  nf  brick  aiud  tile,  and  fHitter\% 
terra  cottji.  and  lire  clay  products  produced  in  the  .sUite  in 
\vm  wus  ^l.071,a«i6.  In  lUOO  the  value  ol  the  same 
clas8  of  <  lay  products  was  $1,900,519,  and  in  1901  it  was 

■StooeHfor  Bulldiiig  and  Decoration,  hy  GeoigB  P.  Merrill,  pam 
las  to  136.  . 


I  $i,diM,HtiT,  the  state  then  ranking  fourleeuth  in  the 

I  value  of  theM)  products.  In  li)02  the  state  lanked 
twelfth,  tliMii^li  the  value  of  the  day  products  had  in- 

I  creased  to  $:i,200,»88. 

SUieeows  cr^tdomne  tocJm. — ^Teo  quarries  of  siliceous 
f-i y-t:illini'  ro'-k--  wi  re  in  oj>eration  in  the  comities  of 
Buuldcr,  Chatl'co,  Clear  Creeks  Fremont,  JeHerson, 
Gunnison,  and  Larimer,  and  produced  stone  valued  at 
966,02:^ — ehielly  buildin).f  .stone.  Fiiu"  {rniv  '_Mi[nili>  oc- 
curs at (reot^etown  and  Lawiiou,  in  Clear  Cm^k  county, 

;  and  tfaerw  are  inexhaustible  quantities  of  good  nnteiial 
all  tliroiiiyh  the  ii:uuiit^tiiis. ' 

Cranium  and  vanadium. — The  only  production  of 
them  metals  in  the  United  States  was  from  three  mines 

ill  Ci il(>t;n!( I  (itir  I  ac'i  ill  fiilpiu.  M(^n(ro-;p,  :ui<!  S.m 
Miguel  counties.  The  output  amuunted  to  3,810  .shui-t 
tons  of  ore,  valued  at  $48,19(1,  tbe  bulk  of  this  produe- 
tioii  In'inij  eontribute<l  In  flu'  S:iii  Mi'j^iii  1  i  nunty  mine. 
I  The  pixiduction  of  uranium  in  lUOO  wus  rtsporttid  its  153 
I  short  tons,  carrying  from  5  to  lA  per  cent  of  uranium 

oxide,  and  in  litOl  it        H7r>  short  ton?'.' 
I     Lead  and  sin<'.  -The  lead  and  zinc  production  in  Col- 
I  omdo  Is  praotically  all  from  tbe  smelting  of  oresearry- 

iiiLT  [irrrlitu-  III!  lal.s.  The  noiiarfientifri'Mii-  li'ii.^  niu! 
zinc  uiv  mined  in  iiM2  amounted  U>  only  l,t!8<>  .shin-t 
tons,  of  which  1,586  tons  were  sine. 

f//,  )>',  r  i  ni/fc.-  The  first  ]nw!nction  of  I'ortland 
cement  wu.s  reportetl  for  1J>U1  fix)m  one  establishment 
in  Fremont  county.   In  190^!  two  estnblishments  were 

ill  op^'Hition;  tinr  nf  fhe-,(>  r|iiiirr!Ofl  if.s  raw  niateritil. 
Ah  the  other  inanufuctured  from  purehu^ed  material, 
the  statistics  of  its  opemticMi  are  not  included  in  tbe 

repiirt  i>u  mines  and  quarries. 

( iy  psuui  luiis  been  quarried  to  a  i»nuill  extent  for  a 
number  of  years,  tiie  bulk  of  the  product  being  ealdned 

iiiT"  pinstrr  of  I'lH'iv.    Numerotiv  depfwits  f>f  ij-yjisntii 
I  are  known  to  exist  in  all  tlie  Rocky  mountaia  territory. 
I  At  the  census  of  li^Hi)  the  beds  that  had  so  far  tieen 
worked  were  in  the  noiL'H'ioi'hnnr)  of  HifT  Tlionip-'on, 
I.irti  iiiier  county,  and  t  olorndo  springs.  Kl  Pa-so  cmnit  \ . 
Pri^idiiction  of  planter  of  I^ris  was  rejioi-ted  from  the 
1  uiill  !it  ( Vilonuh)  Springs  us  eurly  ns  J>^7!»,  when  the 
output  was  l.oo short  t«)ns.    The  production  of  l!K»2was 
from  one  establieluaent  near  Lovehmd,  Larimei- county. 

The  natural  gjis  produced  in  (V»loindo  4Hnnes  from 
thi^  oil  wells.    In  i;>t»2  the  output  was  valued  at  ^1,900. 
The  pivcious  stone«  reported  for  itioii  were  smoky 
I  qunrtic  and  amnion  stone,    ijmoky  <{iiartJ!  occurs  at 
I  atid  near  Pikes  Peak,  where  it  is  nbundant  in  a  ooar.se 
I  granite,  associated  with  nmaztin  stones  -crystals  of 
green  feldsimr — for  which  that  locality  is  famou!«.  It 
is  also  found  at  Mt,  Antero.  Ciiatfee  county.    One  of 

I     -.Sti>ue<i  for  liuiUliu);  auU  Duconitiou,  uiiie fi3. 

*Unltieil  Statw  U«ol«pcal  Sorv^,  "MuMsnl  Bammtea  of  the 
'■  CnitsdStatea,"  iMOv  pan  iMe^  and  1901,  page  m 
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the  liuci-t  fsifi'ted  itynes  in  the  woild,  int'iisiiiinjr  :3J 
inches  in  Icn^'-tli.  cxbibited  at  the  Colimihian  K\])o>i- 
tion,  was  from  Mt»  Antero.  Aqnanmrino  havo  also  Ikhmi 
found  8t  Mt»  Auterci  wUhIn  ivcfiit  yearn.  Topiizt-s 
Jiavo  been  found  at  t'hcycnni'  inoutitain.  Pikes  Peuii. 
and  at  Xathrop.  Some  line  roek  crystal  butt  boeti  fur- 
nislied  l»y  tlie  slate,  espeeiailj  from  Mt.  Atitero. 
Amethyst  has  been  refported  from  (^'ripple  (  reeii  and 
from  locaUtit!)»  ia  Park  and  Mineral  eounties.  Tur- 
quoifie  is  reported  from  the  southern  part  of  the  state, 
and  proeopite,  a  fluoride  of  alumina,  ocoura  at  FilceH 
Peak. 


TiKijr.-t^'M  ore.s.  \>ollritinilv,  and  liuhucrite  Imve  been 
found  in  ipiantity  inSan.luan.  lioulder,  GllptB,  Ouray, 
and  Ijiko  counties  In  liHUi  pniduction  was  l  eixirtod 
from  three  mines — ^two  in  Boulder  i-onnty  and  one  in 
Sun  Jian.  The  only  other  producer  in  the  I'nited 
States  wa«  one  mine  in  Connecticut.  It  is  only  within 
a  few  years  that  it  ha^  been  known  (o  exist  in  eominer- 
eial  <|uantities  in  Colorado.  Shipmonts  were  reported 
in  i9uu  of  45^  short  ton»,  carrying  from  60  to  71  per 
cent  of  titanic  acid.' 


'  L'nilpd  .-^talca  Gcolagical  Sumy,  " 
United  Statea,"  I8OO1  iN«n  368. 
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Tftbl«  1  w  a  aummBry  of  tbe  statistics  for  the  prodnctire  mines  and  qtuuries  in  the  s^te  of  Oonnectiinit  for  190S. 

Tablk  1.-8UMMART:  IMS. 
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The  state  ranked  fortieth  in  mining  in  accord' 
ing  to  the  value  of  its  product.  Its  principal  mineTal 
prodnets  were  aonmetaliic.  Connoe-ticiit.  in  oarly 
jears,  was  a  pioneer  in  mining  enterprise,  but  lutor  its 
mines,  never  very  productive,  have  fallen  larg^oly  intn 
disuse.  The  Hrsi  of  the  early  colonists  to  turn  liis  at- 
tention in  the  direction  of  mining  seems  to  o  Ih-cii 
Governor  "Winthrop.  who,  from  1650  to  16^.1 »,  «'n<,'ay<>d 
at  inten'als  in  I'xaiiiiniiiLr  t)i>'  tnrtalliferous  indii-atioiH 
of  the  Connecticut  vulle^-,  in  tlio  vicinity  of  Uaddam 
and  Middletown.  There  \»  no  reason  to  sappom  that 
any  ai'tual  ininiiifj  was  t'ver  executed  by  liiiii.' 

The  copper  mines  oi  Siimsbury  were  diMcoverud  about 
1706,"  ruined  a  number  of  successive  proprietors,  and 
were  finally  \\\-\i\<-  ini"  ;i  stjile  prison,  loii};  since  aUm- 
doned.  In  IToU  the  tii>t  mining  companj  organized  in 
the  United  i^tes  irm  chartered  to  operate  these  mines. 
The  material  for  the  "(tninby  coj)peis.*"  coined  in 
1737,  and  for  otlier  coins,  including  the  lirKl  rutted 
States  coinage,  was  ohbdned  from  ^^imsbury.'  The 
finding  of  ore  in  this  loralily  prompted  the  diseovery 
of  tbv  Schuyler  mine  in  Now  JaVHoy  in  171U.  A  eoliait 
mine  in  Chatham  was  worked  in  1762,  and  about  the 
.same  time  the  Southainptiui  Icail  inii'O  wn-  njir'ticd,  but 
neither  uf  Uimn  euLtu'pris4>s  met  with  ujueti  succese. 
In  1889  copper  was  extensively  mined  at  Bristol,  the 
workinir^  heinj,''  at  this  time  anionfj  the  mn-^t  iniportiint  in 
tiie  United  Slates.    Tlie  Ore  Hill  iron  mine  <if  .Sili'luii  v 


'  MvtuUic  Wi'ulth  of  tlw  1/uiU.xl  8talo*,  l>y  J.  D.  Whitney,  page 
xxii. 

'Cuimectivut,  l>y  Afc«>«der  Jobnwum,  jiugeS. 
*  Ibid.,  paiiw  3  aad  4. 


in  IMy  supplied  10  furnaces  in  Litchfield  county  with 
a  fibrous  and  massive  hematite,  which  furnished  forge 
pig  of  the  finest  <|uality.'  The  most  important  silver- 
lead  mine  in  the  .state  was  near  .MiddletowiL  It  was 
opened  in  1853,  although  previously  operated  toaome 
e.xtenf  probably  many  yearn  prior  to  the  Uevolutionary 
War.' 

Minerals  occurring  in  Connecticut  but  not  reported 
in  commercial  quantities  during  li^  are  uumeroui^. 
Barytes  was  mined  in  New  Haven  county  as  early  as 
1870.  but  none  has  Mince  been  reported.    Bismudi  is 

disseminated  in  small  ((uantities  through  tlie  ipiarl/,  of 
Fairfield  county.  liornite.  greeu  carbonate  of  copper, 
vitreous  copper.  eopjxM-  pyrite.  and  native  copper 
oeeur  elTu-flN  in  Ilartfoitl.  Litehfield.  and  New  Haven 
counties.  Kmery  and  eoruiHlimi  are  found  near  Lit<'h- 
field,'  graphite  or  plumbago  it*  disseminated  through 
rock  in  (lie  .same  eoimty.  and  glass  sjiiul  oeeurs  on  the 
sbures  of  Lake  Quaiitaipuug.  Copper  occurs  in  many 
forms  throughout  the  state.  A  number  of  contact 
deposits  in  sindstone  at  junctures  with  gneiss  were 
foniiorly  worked,  ei«pecially  at  Bristol.'  Large  depos- 
its of  infusorial  earth  and  tripoli  occur,  bui  no  produc- 
tion wit-;  rr]iofii  il  fi.r  Ifioi*.  Indieations  of  galena  are 
abunduut'  througlioul  the  state,  but  there  are  few 
localities  where  lead  mining  has  been  carried  on  to  any 

*   ■ 

•  MLtatlic  Wealth  of  the  United  Statw,  iMgea  xxKi.  xxiv,  SIS. 

ft»i(f.,  na«e  HSC; 

•  rnileJ  Statt*  Gooiogical  Survey,  "MitiLTa)  Ui'.Kiiir«-es  of  the 
l'nife<t  StaU*,"  1»IS7,  page  TLV 

'Ore  DepiMitKof  thu  Uuiltxt  .SU»li»,  by  Jiuiu%  F.  Kemp.  i«H(e  158, 

•  Metallic  W«altb  ol  tb«  United  States,  pi«a  m. 
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extent  Mftngiineae  ore  in  gnmll  quantities  is  f  reqaent  I y 

fouml  ill  conncrtion  with  tlio  iron  oivs  of  tlio  Silislmry 
district.'  Eliorte  have  tK  im  made  to  locate  Ibb  ore  in 
sufficient  quantities  to  pny  for  \U  separation  from  iron, 
hut  thi'V  have  thus  fur  proved  futile.  Mien  is  found 
near  Branchvilte  and  >iew  Milford,  and  molybdenum  at 
Haddam  in  the  gneiss  quarries.  Niccolite  ooeurs  in 
Middlesex  and  Fairticld  eoiinties.  ussoeiut^'d  with  snml- 
tite  or  gmy  cobalt  ore,  which  'm  diiiM'minated  iu  mica 
slate  accompanied  by  galentte  and  sphalerite. 

T'rceious  stones — uj^ate,  hervl,  and  topaz  Ims  r  l"-eii 
reported  m  found  iu  the  state.  Pyritea,  pyrrhulite, 
and  cbalcopyrite  oocnr  in  various  localities.  Rutile 
oei  ui'^  ill  Iliiitf'ii'il.  I>itr!irti'lil,  and  Fnirli"l<!  i  iMuitlc-. 
buuie  silver  is  generally  found  iu  the  galena  of  the 
Bastem  states,*  but  the  ores  have  never  yet  proved 
almiiilnril  enough  ti'  lir  iin|:">rtaii(.  Tiilc  m-curH  with 
»latc  in  gneis!^  near  Urintul,  llartt'urd  county,  and  a  sil- 
icate of  zinc  is  found,  in  Fairfield  conntv,  in  white 
limestone  with  galena  an<l  blt'iid.  .' 

The  following  table  ebowd  the  value  of  the  uuiiiufac- 
tored  products  of  the  state  in  1800  based  primAirily  upon 
till-  pniilncis  (.f  iiiiiiiTtg  and  <|Uuii->  iii'^"  in  comparison 
Willi  tli»-  lolnl  t(u  all  inanufaetures  ri  |«)rt(Hl: 

Tarub  a. — Munujacture*  biuai  primariig  upon  the  prvdwM  oj  mitus 
toful  qwaritK  1900. 

IMUDirTBy.  I      VftlUC  Of  pinattct. 


gave  employment  to  eigbt-tenths  of  1  per  cent  of  the 

wage-t»arners  and  jmid  I  per  cent  of  the  wages,  while 
j  manufactures  emjiloyed  \S^.Ti  per  cent  of  the  wage-earn- 
I  crs  and  paid  W  \>qv  cent  of  the  iraj^ 

The  following  l4ihle,  compiled  fnmi  the  reports  of 
I  the  United  titatea  Geolt^cal  iSurvey.  shows  the  value 
j  of  the  annual  production  of  the  i)rincipiJ  minemlsof 

the  state  from  1800  to  1902: 

j  tKMMSt—Yatug  o/  omuW  ftroAigUaik  tifpmidpid  mnieraii;  JSSO  to 
[Cbited  SMta  ateHmUM  SiWTCr,  "Vhwnl  RcaooNmof  the  UniM  StaliSL"] 


Miwellaaeoiw  iBdiMMt*.. . 


All  iiiiiiiufa4'iiiro<«   S;Ur.'.  1*2 1. 10* 

Bitwl  >i|">ii  iirfKliK-t*  of  mini'"  or  •iiiiirric-; 

ChomlrwViin'l  hIIIH  prwluoc"   SKW.W 

Cliiy,  g ln«s.  kikI  "loiiv  i>r<iHiict«   ».  I67.l>10 

iTt-n  iiii'l  M<'<  l  Mill!  thc-lr  pri»lii4  (K   6I.C<T».M0 

Uetiil<i  an<l  mtrlal  productfi,  other  than  Iron 

KIh]  kU-f  I  ,  J*.  SUK  3i» 


As  shown  in  the  above  table,  the  product  of  mtne^ 

and  qiKirrie-i  wjts  used  as  material  in  the  manuftu  tiire 
of  i-k.if  per  cent  iu  value  uf  the  luauufacturtss  uf  Cuu- 
oecticut.  Most  of  this  mineral  product  was  obtained 
from  other  sbites. 

The  value  of  the  manufactureil  product  reported  for 
1900  was  tSeSfSai.lOe,  while  (he  value  of  the  pmduet 
of  mines  and  <|iiarries  in  l!Hi-J  was  ^1.4'_'".i>.''-<.  From 
thei>e  tigures  it  will  lie  seen  that  the  piuiliuliwii  of 
mines  and  quarries  leprcMMits  only  four-tontlis  of  I 
pfr  f^-ent  of  the  total  value  for  the  coinhiiied  itiilii-t  l  ies. 
Hhtl  maiiufaclurejj,  Ut>.(>  percent.  The  iiianulut-uuing 
industries  as  Imported  in  1900  gave  employment  to 

17d,<ili4  wage-earners  whr)  were  paid  ^SiJ.TrtT,"^.")  in 
wages;  in  l'M)'2  there  were  employecl  at  the  mines  and 
qxuUTtcs  1.41*7  wago-eariiers  who  received  )fSO.s.77>2  in 
wages.   Of  the  combined  totals^,  miues  and  qnarrie«i 

'  Kli^venlli  <  Vii'.ii-i,  I{»>jii)rt  i>ii  .Miiicnil  Iinliiwtrie.'',  (<aRe  "!t7. 
'On'  I)i!]">silf  of  tin-  I  riititl  Stulfs,  piifjc  L'OI. 
'  United  St«tee  Ueokwioii  Purvey,  "  Mineml  ttevourcw  ul  tlie 
Umted  SlatM,"  1887,  ptKtu  715  and  «1«. 
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•  No*  NWifUd. 

•  f nrliKft-s  vnlw  pmliieed  In  Tttyr  Yotli  In  Vm  nvi  IWO,  mmI  ICslne  to  IStB. 

The  principal  luiueral  production  iu  CounecLicut  i» 
from  qnarrie<t,  sHioeotis  crvstalline  rocks  leading, 
although  tliis  iixlti-^ri  v  h;i--  materially  decroased  sinee 
IbUl.  The  production  of  suudsttoue^and  quartziteii  ban 
also  fallen  oif  lai^y,  but  the  production  of  limestones 
and  dolomites  inereased  fitHD  $131,697,  in  1S90,  to 
#^u5,3Ti,  in  i'JU2,  or  55.9  per  cent 

^iitiK0if«  eryataUine  nM^.— The  production  of  silt- 

reoiis  prv- (:k11iin»  rock-;  in  wiis  vulm-d  iit  l?>'li,141. 

Of  this  uiiiuuiit,  4:?.:i  per  cent  wii.s  stone  sold  in  the 
rough  or  dre.s.-ied  for  Imilding  purposes  ami  per 
cent  was  erushetl  roek  for  r<iads,  iailic>iid  ballast,  and 
concrete;  tlie  remainder  being  diesse<l  for  luuiiuiuetital 
purpitses,  made  into  paving  blocks,  or  prepared  for  use 
us  curbing,  flagging,  riprap,  rubble,  etc. 

Kxten.sive  deposits  of  gninite  are  found  tlii'uughout 
Ihe  New  England  state-,  the  ( '»>ime<  ticiit  pi-oduct  l»eill£ 
usually  di.^tinguished  fromoUier  gruiiite!«  by  a  tine  grain 
and  light  gray  color.'  The  mo.>*t  important  quarriiMt  in 
C'onneclicut  are  found  bordering  on  Long  Island  sound, 
allliuugh  a  pnxluction  was  reiHtrtod  during  IWM  in 
every  county  e.vcept  Tolland. 

At  Millstone.  New  London  county,  is  a  (piarry  fLuii 
which  uiillHtonesi  were  quarried  for  luie  iu  old-fashiuued 
windmtll»  a  century  and  a  half  ago.  The  stone  is  rather 
dark  colored  and  is  now  u.-^ed  chiolly  for  luiildiiiir,  mon- 
uuieutal  work,  and  for  paving  bloeks.  Munumentui 
stone  is  quarried  only  at  Groton,  the  granite  being  fine 
gmiiied,  hai  'i.  :in  1  \\  rll  adapteil  lo  thi^  u<c.  The 
Watei-foid  gnuiile  is  a  tine  grained  biotite,  gray  in  color. 


■Tenth  t'euiiux.  tjpuciiil  itopurt  on  Building  titoueM.  Vol,  X,  pagf 
129. 
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and  suitable  tor  bolh  uionmuciuul  atid  buildiitg  pur- 
poses. A  considerable  production  was  reported  in 
1(K)3.  A  gray  stone  »  abo  quarried  near  Oneco  in 
Windham  connty. 

At  Li'ctos  ImIjiikI.  N'*'w  Haven  county,  a  fi'l(ls|Kitliic 
pink  giii>is>i,  excellent  for  iieavy  construction  and  bridge 
vtnt  k.  is  <|uarried.  This  ntone  wm  used  in  the  founda- 
tion of  the  Hartlnildi  Statue  of  Liberty  in  Now  York 
harbor.  The  HUiay  Creek  qturries  produced  lar<r«.' 
quantities  of  red  j^nite,  wbich  'waa  tised  obii-ttN  for 
buildiii;^  ])uii)oisos.  '['h>y  n'<l  or  ]>iiik  color  of  thiw  stone 
is  most  attractive.  At  Ansouia  and  numeroiu  other 
points  there  are  qnarrics  of  more  or  less  importance, 
'rin'ic  i-  11  lurjje  4jiiurry  at  Siiebeni  lload.  wbieb.  Iiow- 
ever,  did  not  report  any  production  during  19iJ2.' 

Umesiones  and  di)lwnii-e*. — The  production  of  lime- 
stone  durin;;  I'.Mi-i  was  valued  at  S:^l•">.371.  an  increase 
of  4t>.3  per  cent  over  the  production  reported  for  liHll. 
Alt  the  Connecticut  limestoness  are  eryatalline  in  tex- 

lull'"  coMipainlively  fri-r  I'liuii  ;i  lnii\( uii'  nf  lay  <ii' 
iiiuiy;niViu,  and  itrc  therefore  well  adapted  fur  burning 
into  Itme.  for  whieb  purpose,  exeept  a  very  small 
aiiKiiiiit  fi  |Mirtt'(l  Ilu\.  tli.»  ]iror)nrtr<iri  .if  )vn->  was 
wholly  used.  Hiat  limestones  are  not  used  in  thisslttle 
tor  roadniakinir  iiuil(>rial  ia  accounted  for  by  the  abuo- 
dariceof  tbe  harder  atitl  inoiv  jirrtiinneiit  j^ranitic  rocks. 

i!Saful«t</iik<i«  ami  yjw/'/^'Vr.v.  Inhd  iu  uiiportarice 
among  the  mineral  industries  of  Connecticut  w  the 
tHiiiiT\  rriif  of  sandstone,  the  value  of  tlio  prodn.  t  fur 
liMJi  iieing  $12ts,57ii.  The  quurriciii  are  found  princi- 
pally adjacent  to  the  Connecticut  river,  at  Portland, 
Middlesex  county.  A  siiml!  ]n<>duction  is  als<)  rei)ort<>d 
from  Hartford  and  New  ILivcu  counties.  This  btuue 
ia  aold  chiefly  in  iU<'  i>Mi|rh  and  used  for  building piuv 
poses.  It  (piarrics  easily,  works  well."  and  i>o.ss(>.sscs 
u  very  rich  color,  but  sometimes  does  not  weather  well 
in  the  ctmnf^ble  climate  ttf  northern  I'nited  States. 

I'eldijMr. — Connecticut,  in  IW2,  produced  in  value 
29,.^i  iKT  cent  of  the  feUb«par  n*ported  for  the  United 
States.  It  was  quarried  in  Fairfield,  Hartford.  Litch- 
liidd.  and  Middlesex  counties.  It  in  e»l>tained  from  jn-jr- 
inatitie  dikcH*  <H"eiirrin^  in  i,'neisses  and  schists  and  is 
chi<>fly  ortlioclase.  In  sonic  l'>calities  there  are  lar^re 
masses  of  nearly  pure  spar,  hut  generally  the  iH-cur- 
renco  is  an  intergrowth  of  quartx  and  ft-ldspar.  I'he 
as.sociale<l  niinerals  are  (ournialinc,  ;.'arnet.  and  beryl. 

C/yst^i/ii/te  ^uar/^.  The  crystalluie  quurtas  quarried 
during  1902  amounted  to  l(li,400  abort  tone,  nod  was 
valued  at  t38,0T5,  or  about  three-fourths  of  the  value 

■Uuitod  Siatea  Geolo^'i<  i>i  s.irvey,  Nlaeteentli  Annual  Bnport, 
Part  IV,  continaa),  18»7-y.s,  i>age»  att  tP  JBk, 
nN>iiUi  Cciisu-:.  Sptfdal  Report  on  BuHdlnn;  Btontt,  Vol.  X,  jwgie 

107. 

'Ibid.,  page  108. 

*  The  Uraiial  IiMlutAty,  mn,  Vol.  VU,  pagi  SW. 


I  rejjortcd  for  the  entire  I  nited  States.  The  mines  are 
situated  at  Jsew  Milford.  Koxbnry.  and  Washington  in 
Litchfield  county,  and  at  bonthbury,  New  Haven  county. 
Crystalline  qturtK  Is  used  in  wood  finishin^r.  to  pre{>are 
the  surface  of  tlii;  wood  foi"  j>dishiii'r.  and  in  the  stone 

I  cutting  trade,^  especially  by  the  marble  ui^n,  as  an  abra- 
sive. It  is  also  crushed  and  sized  for  use  in  the  manu- 
factuR'  i>f  sandjKiper  or  puh  orized  for  sale  as  tri|N>li. 

i'ViVi/.— The  flint  production  of  Connecticut  during 
1903  was  reported  as  R5S  short  tons  of  crude,  valued  at 
!^I.7T;">.  and  !Mjii  short  Imis  of  {ground,  valued  at  $!t.sno, 

1  a  total  valuation  of  11^11,675,  which  is  sotuewhat  less 
than  ww;  reported  in  1901 .  The  quarries  are  all  located 
in  Fairfield  and  Litchfi'  l'!  riuiiiti<'s. 

I     AU  otAtr  mmeralis.  -  A  cunHidemble  amouut  of  luar- 

I  ble  was  qnarried  near  East  Cantutn,  Litchfield  county, 
duriiifj  1!HI2.  anil  it        ;ill  used  for  biiildinjj  purposes. 

i  DeposiU  ot  serpentine'  and  verd  autique  nmrUlc  occur 

I  in  the  vieinity  of  New  Haven,  but  no  (puiriy  in$f  was 

l  r  |>i  m.'d. 

,  Iron  ore  of  importance  i»  mined  in  the  extreme  north- 
west corner  of  the  state,  noai'  Salisbury,  Utchtiold 

county.'    Tl.r  hit-  ;ir<'  ^iniilar      f(i(»--i'  "f  Massjiciiu- 
j  seltii.    Statistics  of  tue  produ<  tion,  whicii  is  small,  have 
f  been  for  ^oiue  yenrN  consolidated  with  tho  |>roduct.ion 
of  other  New  Kiifjland  states  and  can  not  be  >Iiiiwti  scp- 
anitely  for  \W-2  without  di«lui<iiig  the  business  of  the 
onlj'  operator  engaged  in  the  mining.   The  Salisbury 
mines,  two  in  luuntver.  arc  amonjf  the  oldest  in  the 
I  country,  and  have  been  faiuuu:»  for  the  quality  of  their 
ore  and  the  uses  to  which  the  iron  made  from  it  has 

lM?en  init. 

,  Oiii-  kjutljii  uuiir  vvas  reiKirted  in  Litchfield  county, 
statistics  for  which  are  included  under  "all  other  min> 
enils"  to  avoid  the  disclosuiv  of  iiidiv  idual  o|>erations. 
In  Litchlield  county,  in  the  v  icinity  of  Uoxbury,  are 
also  located  garnet  tpiarries.  A  large  portion  of  the 
product  is  U8«'d  in  the  uuinufaeture  of  sandpaj»er. 

More  than  one-lil'th  of  the  entire  asbestos  priHluctiun 
of  the  I  nited  States  is  mined  in  Litihtield  county. 
During  lihJ2  the  asbestos  proiluced  in  this  slate  was 
chielly  in  the  crude  form.  Cru^ihing  the  oit;  and  se|»i- 
rating  it  )>y  sifting  are  the  only  processes  thus  far 
undertaken  at  the  mine. 

A  Amall  quantity  of  scheellte,  which  when  refined 
assays  about  7".i  jM-r  cent  tungsiic  acid,  was  mined  during 
iW2,  near  lionghill,  Fairlield  county.  It  occuiis  in  a 
quartz  vein  between  an  amphibole  gneiss  and  a  bed  of 
eryatalline  limestone.' 

^United  EttatM  tjeoiufifial  Suimv,  "Mlnoial  JtatoauMS  of  the 
Uniled  Siat«»."  IMl.  p«i!e  800. 

'^Tciktli  (  ViiMi^^.  S|ii'i'i;il  I'('|riiit  nil  lliiililiiiu'  StKiH'S  Vl>l.  X,  IMse 

=  .Hetaiilic  Wttillli  of  the  UnitMl  i^tatra,  [lacv  4ttt. 
•The  Minend  Indvtry,  MOO,  VoL  IX,  pufB  HBH. 
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TiiMr  1  i<  a  >nniniiirr  of  thi'  -tati-^tirs  for  tho  produc- 
tive mines  and  quiii  i  ir-  in  tln^  *i«ti>  of  Delaware  for 
1908. 

TABUt  1.— •Summary.-  ISOg. 


Total. 

(■rs>tslllue 

Cl»y. 

Sntiirlcil  •imi4ail,  dHfak  lUt^ 
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Wh,  (M7 
Ml 

H6,aoi  1 
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(, 
Hi 

lMi,»i 

1:5 

5r-'.7io 

ISO 
•171.714 

Mlii<t'llun<*nuK  (rxiM'U-**'?*  

The  inin«>nil  weiilth  of  tlio  state  consists  chiefly  of  its 
do|>o-its  of  <:iimitlc  huildin}^  f<.totie>i,  which  have  Ihh'ii 
extensively  i|uanit  ii.  and  clay  depositii,  wliich  were 
anuM%  the  tir->i  in  tli.-  <  <>iiiitry  to  he  developed  on  a 
coinmerciiil  scale.  While  the  state  was  not  n  profltir-or 
ill  of  feldspar,  hog  iron  ore,  greeusaud  marl,  lime- 
Btone,  and  "  bine  rock."  theM>  minemlsoeeurat  varlouo 
points  and  were  mined  in  former  ywirs.  Amonp  the 
miiicral.s  oceurriiifr  i"  the  state 'wbicb,  iis  yet,  have  re- 
ceived little  or  no  attention  by  miners  are:  AebeistoA, 
amlier*  and  aerpentine.' 

Certain  mannfiRctnrlnp  Industries  are  closely  allied  to 
or  ai^e  Imsed  on  the  niiiiing  industry,  usinjr  as  their  raw 
material  the  product  uf  the  mine  or  quarry.  The  i-ela- 
tire  importance  of  those  hraDcheit  oif  manufacture,  as 
iiidii  jite<{  hy  the  value  of  their  productOf  ia  shown  in 
(he  followiniT  tahle: 


ValnooliiirDdnct. 

Ua.*..^!  ii|i.tti  iTKliH  t-  .'f  tnliio*  or  umirrio* 
Irori  nri'l         au.1  Oicl r i.n-M)m't> 

Cliiy.  elKHs.  and  *tnt\v  pri  Awm  

Metjilv  Kikil  metHl  p^<1ll<'t•'.  nchrr  ttiiin  irnii  iitid 

l,Vr!i,>i.Vi 

<  I  .1  .'-  and  nllli'd  prrMlncU  

Tuitt^l  Hates  u»'«i|i>j:iciil  durvev. 
United  Slater,"  1887.  paca  71Bu 


Till'  (( itlll  \  allic  of  the  pTOduct"^  uf  fdr  lIlilliufiH'Iill'illjr 

uidu:jtries,  hased  on  the  product^j  of  uiiniii*;,  was,  u» 
ahown  by  Table  S,  ^3,4^$,667,  or  37.8  per  cent  of  the 
total  value  of  thr  product  of  all  manufacturiiiLr  in>la- 
tries  in  the  state  in  IStOO.    During  the  same  year  there 
were  employed  in  all  branches  of  manufacture  in  the 

state  '22, Si''"^  wage-enrm  r--.  wlio  were  i>iiif!  *!>,25it.»l»il  in 
wages,  in  1£K)2  the  mines  and  (|iuirrics  of  tlie  state 
gave  eotploymeDt  to  504  >waKe-eamet^  who  received 

$22?.*>t?t?  in  wages.  Miinufiu  tiires,  therefore,  gavf  i  tii- 
ployment  to  1*7.8  per  cent  of  the  wage-eainera  and  paid 
97.7  per  cent  of  the  wages;  mining  employed  9.9  per 
cent  of  the  wafte-eameis  and  paid  3.3  per  cent  of  the 
wages. 

"[Table  3  shows  the  anntud  production  of  ai!iceoi» 
crystalline  rocks  and  clay. 

Tablk  9»—V«im  Iff  tmtnuil  yrrxhiri'cn  (if  priM^at  mmeraU:  JJtBO 

Id  /.'<*>,'. 

[UlltUxl  Males  Oeuit«U-iiJ  ijUTVv>.  "MiiH>ntl  HM«>un>«io(  the  I'uiivd  iMatw."] 


ivi)  

Ih'.'l... 
I>»J-... 






iNBft  

1«W  

I»!»7  

IH'W  



ItHJO  

i«n  

IMft*.  


<  roeka. 

'  S.'II.li'l 

t.ii.i 

1T;<.Mr. 
7;<,  IS" 

«i7,  77.'i 
■.'7J,^«^) 
(777,  7-.< 

«'.>,>,  HI 

71.  7K 

112. at* 
17tn4 

l.li:;-.!,;!!'.! 

«n,aii4 

)     i«|ioned  MfMMtely. 


*OanMi»1lsiiT«<i. 


SUtceow  cryttaUtn*  md^n. — The  granitic  de|K»8it8  of 
tlie  Stat*'  are  confined,  in  the  main,  to  a  cominiratively 
small  l)elt  or  area  aujucent  to  the  city  of  W'ilmington.- 
The  rock  is  of  a  dark  gray  gneissoid  character  and  has 
l»een  usci!  i.ia  liniid  i  i-xtent  for  hnilding  purposes,  luit 
haa  beeu  more  largely  umsd  in  coarser  coudtruction 
work  and  in  roadmaking.'  Thi«  rock  has  been  quae- 
ried  for  many  years. 

*The  New  Internatwnsl  EueydopMlia,  Vol.  V,  pa»{«  768. 
*  Stones  for  Buildint;  and  Decoiatton,  by  Ueorge  P.  Merrill, 
"55. 
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C'iay. — The  clajs  of  Delaware  «  onstituto  Uj©  mjor 
pBrt<^  its  uunRrnl  Trealth.  A  lartr<'  pioimrtion  of  the 
workablf  <li'[)'  -ii-..  i  .!>mj)ri>iti<r  i  lays  suita)iU'  for  Itrit-k 
and  terra  t-uttji  luuking  aud  tor  uhina  c\&y,  occur  in 
Neireasd«  county.'  The  clay  product  of  chief  impor- 
fiUU'i'.  liowi'ViT.  ulul  tliilt  iei  tlic  jirodin  ii.  n  nf  aIm. 'i 
tlie  »tate  hold**  a  cuiispicuous  place,  kuoliii.  llie 
b^ifinmng  of  the  industry  ol  kaolin  mining  in  Dda- 
iv;;r('  appioxiiimlcly  <  oiii<  i<lt'iit  with  that  of  the  wimc 
itKlu-.li  V  just  ovtT  tin-  liru'  in  INMinsvlvaiiiii.  \vJi4're  il 

'Thi-  Ne  w  In(4>ni:iiiuiial  l-jtcyi.-lop«!tiia.  Vol.  V,  pagv  /bt. 
90223—04  13 


I  be^n  in  i.'^U.'  For  mauj  years  the  kaoliu  deposits  of 
'  these  two  staten  made  up  the  total  output  of  the  country. 

Wliilf  Ivuolvi  •('  I  xccllcnl  <|uulilv  uii  l  >  \trii  iv<'  (k-- 
I  ocurroncv  haa  Imji'ii  luinod  at  uiatt^'  ditl'crciit  placfi**,  the 
I  present  center  of  the  industry  of  IcaoUn  or  diina 

fluy  mining''  is  in  tli*^  vii  irjify  of  HiK-kcssin,  in  Xow- 
I  catitle  louuty.  The  iudikitrji'  of  luiuiiig  isuppkuiented 
I  in  Delaware  by  tho  coDTeraion  of  the  nyr  kaolin  ioto 

ciiiiiii  riav.  !ui(1  the  hulk  of  tlip.  state's  product  of  this 

luiuenil  is  sliippfd  in  this  furni. 

I     _  _     

'Thti  Mineral  ljMlu9tr.r,  161^  V  ol.  Vll,  pat^e  163  if. 
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Tablr  1  is  a  Miinmnrv  of  tli<  .'-tatistics  for  the  pro- 
ductive witm  and  quarries  in  the  state  of  Florida  for 

iyo2. 

Taume  1.— iSkmimary;  1S09. 
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tiM.7n 

V«]a«  of  pradiieu  

IUB,m 

The  -t:iir  milked  thilty-fiftll  in  19li'2  in  the  valuf 
of  products  of  mines  and  qiianies,  with  a  total  of 
$2,04.3,806.  The  mining  indnshy  in  the  state  is  oon- 
tiiu'ii  to  iioninotallir  niinenils.  (  "liief  among  thcsp,  l»ot.h 
in  extent  and  development,  u  pbosiphate  rock.  Also, 
in  a  relative  sense,  the  state's  product  of  f alier's  earth 
is  of  importanoe  and  its  wealth  in  day  depoiits  is  worthy 
of  note. 

Other  minemk  fonnd  in  the  atate  but  notooronier- 

i  iullx  pii nliipfrl  in  l!Mi2  aro:  Gypxiim,  :i  ratlinr  exton- 
sivc  l»ed  of  ^vhi(-ll  huja  vecaatly  been  cliacovored  neur 
Fanaaolfkee; '  lignite  or  brown  coal,  deposita  of  which  I 
o<Tnr  on  tht>  Siiwunoo  river,  and  at  one  tinio  were 
worked  U)r  fuel;"  and  hydraiilii-  cement  rock,  of  wliieh 
a  large  ileposit  oeeurs  near  Kivi-r  .hmetion,  extondinj^ 
for  several  mile«  along  llie  left  bunk  uf  the  ApalaL-ld- 
rola  river  M>ather1y  to  Aspitlagu,  and  comprisinjj  over 
'jjiiMi  ai  res,  with  a  thickness   nf    at   |,.H>t   Mt  j.  <>t. 
Enough  haii  been  exposed  to  iadiuitc*  that  the  dej^Ki^it  i 
contiJin  sufficient  raw  material  to  produce  over  two  | 
hillion  harrrl-^  nf  ri  nicnt.    Tlie  raw  material  is  white, 
ttud  the  niamifa4'turea  pimluet  is  as  wliite  as  the  whitest 
marhle." 

Development  work  in  the  state  in  190^  waaoontiued 
to  phosphate  roek.  elav,  and  {x'troleuni,  cost  926,314, 

and  was  of  intoivst  ehicHy  hecause  of  the  lM>rinf^  and 
testinfjs  injith'  in  Sninter  county  for  petroleum. 

'Ciiiti'il  .'^tatoH  ( ;i  <.^iL'!r  iil  .S|irK.'V,  Ttteiitielh  Aiimuil  I{t'i>i>r), 
l»»S-W!i,  J'iirt  VI.  i  .i^'.  11'. L' 
'11»»<I  .  ■•Miiienu  Ki-KHirii'Mil  llie  I  niteil  tjt8l«»,"'  IHtKi, |iaxt: ti75.  , 
*lbi(l.,  r»onticth  Anniail  Repeat,  im4»,  tut  VI,  pKgeU9«.  I 

(IWj 


l.'ertain  manufacturing  indufttrie«  u«e  as  thtdr  raw 

material  tiic  prrxluet  of  the  mine  or  (juarry,  arul  tlirir 
relative  iuiporluuce,  n»  indicated  by  value  of  pi-oduct-s, 
is  shown  in  the  fbllowinfr  table: 


Tarui  i^—Jtamtfaeltim  bated  tniuwrOg  mjmm  tSe  produeU  t§  waam 
md  qmnkit  1900. 


ValVAol  |Nn«iMt 

 mat^Mi 

Biutn)  ii|Hiti  prcNiiH't"  of  mitif*  orqmurtea: 

Mt'CHiK  nn<l  mv\»\  prodaetlklltlMrlllKllNaMld 

»SCI0.23t> 

■m.  \a 
7Sfs.Hr: 

The  total  value  of  the  products  of  manufttcturinff 

industries  tnised  on  mininj.'  was,  as  shown  by  Table  :J, 
9^,ld7,d6ti,  or  per  cent  of  (be  total  value  of  the  prod- 
ucts of  all  manufacturing  indoatries  in  the  state  in  11KM). 
Iiinih',:'  the  same  year  there  were  employed  in  all 
bnuichuti  of  manufacturer  <(i,230  wage-earnen^,  who 
wera  poid  $10,68&,068  in  wnges.  In  1909  the  mines  and 
<liiari'h'^  i^wc  employment  to  ;i!,14*i  wage-earner.-",  who 
received  $1,1)62,1)30  in  wage*.  Manufacturert,  therefore, 
employed  91.6  per  cent  of  the  wage-earners  of  the  two 
indu.-^trie'-  and  paid  per  cent  of  the  wajfos,  while 
the  mininff  iiuiustries  employed  8.4  per  cent  of  the  vvaige- 
eurnerg  and  paid  9.2  per  cent  of  the  wagen. 

In  Table  H  is  ^hrm-n  the  value  of  iht!  aiumal  produc- 
tion, as  compiled  from  the  reports  of  the  UuitcU  States 
(Geological  Sui'vey,of  tJie  principal  minetHb of  the  state 
from  188d  to  1902: 

tiMJt  3. — Fohie     annwil  /x  ut^iw/i/n  <>/  priticipat  muurob;  JM9 


[Vmita  StkIC*  Qciflaiiiltga  Surroy.  "aifBHUl  aaaounei  at  tlra  Vnltsd  mates."] 
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ffninphnti^  AwZ.  —  This  iiiiiier.ll.  which  eonstitiit<'s  tin- 
.stau>*r-  most  viiluahlf  iT.-ourco.  in-ciirs  pritK-ipuUv  in  a 
Iwilt  exU'iKlirifr  from  Luke  Okcihohce  on  tho  south  to 
the  vicinit\  <  1'  T;in;ili:i--<  i'  i>u  tlip  north,'  iipproxiiuattiijj 
2411  iiiih's  in  l.'iifiili  and  avenigin^  alxiul  30  uiilcs  in 
width.  Dc]H)sits  of  fommerciBl  v«Iae  «ro  not  continu- 
ous throufjhout  this  hirjfi"  area,  but  are  widt-Iy  M  att4nied. 
Four  chi'^M-s  of  phosphate  rock  have  hoon  pioihii-ed. 
These,  in  thi>  ordor  of  total  vuiuos  of  product  for  the 
years  1888  to  1902,  are:  Uanl  rock,  land  pebble,  river 
pebble,  and  soft  rock. 

He  followiiifr  tjihle  shows  the  product  of  phosphate 
rock  by  classes  since  its  mining  began  in  1888: 

TABi.r.4. — Aiiniml  prmUitiiim  uf  pliofjthutr  rifl:  /)<;  linil.*:  l/)'.<fl  li>  /W^. 
(tmiud  States  tieoloBkal  Sams,"  Mincml  Staouicoot  ibe  cmiod  auku«.'°j 
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Nodular  araorphouit  phosphatic  d(-))osits  in  the  stuti- 
•wore  found  widely  distributed  inmiy  yeais  a^ro.  It 
was  not  )K?liev»  <l  at  tliat  time,  however,  that  they  were 
of  suiiicieDt  importance  oitber  in  quantity  or  i|UHlity  tu 
warrant  their  exploitation.*  The  induRtry  <  if  phosphate 
niininy^,  which  brouyfiitthe  state  into  wi>rhi  proinineiu  i-. 
followed  dose  uiMiri  the  ditscoverj  in  18Stt,^  on  the  I'eace 
river,  of  phosphate  rock  of  apparently  hijjh  ;rriide. 

iSisS '  (I'titative  o|>er;it ions  were  uudt  r  :i  \  .>ri  fiiis 
river  and  thcjf  wet  with  such  umrked  encouragement 
that  many  who  had  hitherto  remained  akeptieall y  watch- 
inj,'  developments  came  into  the  fi.  lil  ami  lln  \  ■  m-  I  Ssit 
saw  two  companies  div<ljjinj;;  the  river  iHittom  with 
modem  and  expensive  equipment.*  Thus  the  industry 
h4>i|an  in  tlie  state  with  the  mininj^  of  river  p<  hl)le. 

Xt  tlio  close  of  isss  Mr.  AllH'rt  Vo<rt.  liviiijr  near 
Dunnellon,  a  villafje  (.m  the  Withlacooehee  river  in 
Marion  i-ounty.  fmuid  foxsil  sharks'  teeth  in  a  while 
»ul>!ioil.  .Some  of  this  white  .subsoil,  heinj;'  sutimittod 
to  a  chemist  for  analysia,  was  found  to  cunluin  a  lar^e 

'The  New  Iiit<-riuitii>iiiil  Kncv clDiuMiiji.  V<i|.  VI!,  jia/r 'HUl. 
'  ('Uuei>lutt('N  of  .\nn  ri(  a.  by  trumis  \\  yall,  I'li.  li,,  ym^v  t^S. 
'Dniled  Suite-  (i<-<>|<>vifal  Hurveyi  "Mioenl  Resources  of  the 
UniMdSlattt,"  Ibis»,  ixtgeWS. 


percentajfe  of  phosphate  of  linic.    This  deposit  extended 
in  II  more  or  less  "poi-kety'"  belt  over  a  conslderablo 
di.strlct.   Active  explonitions   were   bejrun  and  the 
known  ureii  of  IhhI!*  was  rapiilly  cular|(ed.' 
The  miiiiiij,'  of  river  jiebhh'  j,'row  ntpidly  from  the 

I  tiijit,  and  when,  in  18!tl.  the  period  of  .-jxH-ulation  and 
development  of  tbe  land  depoaiia  began  to  give  way  to 

I  the  systematic  production  of  tfais  rock,  the  industry  im- 
mediately took  first  rank,    liy  the  end  of  this  year  i!15 

I  companies  luui  been  formed  to  work  tbe  deposMts,  and 

I  the  number  was  constantly  increasing.* 

In  ISSI'J  tlii-  >t;iti-  -urr-eeded  in  tripliiifr,  as  coni[t:i  1 -'d 
with  the  pi'ec«^diug  year,  its  exports  of  pbovpimtc  rock, 
compelled  contnimers  to  acknowleii^  the  indostrial 
value  of  the  j)roduct,  and  forced  the  majority  of  fm  cipn 
producers  from  the  field.'  In  liHH.  tbe  atate,  by  exi^d- 
in>,'  the  production  of  South  OiTolirai,  became  the  chief 
producer  of  pho?;|ifi;ite  rnr  k  in  the  world,  with  a  prod- 
uct of  mlyi}^  Ion},'  tons;  it  lum  occupied  tbis  positiun 
ever  since. 

The  bard  rock  phosphate  is  white  or  creamy,  and 
viuies.  in  ttixture  uud  structuit.  It  is  mined  over  a 
belt  reachinpr  from  tho  vicinity  of  llay  City  on  the 
south  to  till'  vii  inity  of  Albion  on  the  nni  ili.  iitid  havinj,' 
an  averuiii  \vidth  of  alK)ut  K'  miles  witii  an  area  of 
about  O'.MI  si|uare  miles. 

l  p.-bble  is  found  in  a  number  of  hwalities  in  the 
l>eniit>iilui  portion  of  the  state,  the  eenter  of  produc- 
tion bein^r  in  Polk  ooonty.  Between  tbe  Peace  river 
and  the  (Julf  its  occuiTence  Ih  general  beticatb  a  lai^o 
pttrt  of  the  surface,  and  it  is  also  fotmd  in  varyirijf 
quuntilics  id  muny  other  placi-s.  It  U  essentially  ii 
mas.-«  of  white  pboi^pbatio  pebbles  lying  in  a  matrix  of 
pliosphatic  clay  or  sand,  usually  of  the  two  in  combi- 
nation. The  matrix  is  easily  disinte<,'i-.itcd  by  water 
and  the  pebbles  are  watthed  out  by  appropriate  machin- 

I  ery.   The  pebbles  vary  in  size  fruui  },'ruins  to  stoned  1 
ineb  in  rliamet4-r.  the  avenige  suie  being  from  one- 

i  quarter  to  one-half  inch. 

I     Rix'er  pebble  is  found  in  bars  in  the  rivers  of  southern 

Kloi  i  la,  ill.'  bulk  of  the  production  of  this  rla--  uf  rock 
i  having  been  taken  from  tbe  Peace  river.    Other  rivers 
I  carrying  the  pebble  arc  the  Alaiia,  the  two  Manateex, 
and  the  Caloosidiati'hee.    It  ha.s  aU.)  ')i>mi   rii-iiu!  in 
many  other  i«treanis  eiit«riug  tbe  Uulf  and  in  lilack 
creek,  a  tributary  of  the  St.  Johns.    With  these  peb- 
ble.>.  the  I'emains  of  vertebrate  ;iiiim;ils  are  often  found. 
In  color,  the  river  p(0»bles  are  liiue  or  blaek  and  in  si/.e, 
lhe\   vary  from  1  inch  in  diameter  down  to  jrniiiis, 
I  Usually  liner  as  distant  e  down  the  stream  is  j.iiined.' 

The  i<oft  rock  pliospliatc  occurs  ijolh  as  a  deposit  liy 
j  itself  and  in  deposits  of  bard  ixmJc,  tilling  the  spaces 

M  iiiieil  stiiti-s  <;.Nii<.;;i.iii  siirvt-v,  "Mineral  Ifaiaourecfl  of  llW' 

L'uitoU  telalcis,"  lSSi>  aud  ISOO,  4d4. 

*Tbelliii«al  lodnstry,  Vol  J,  1SS2,  psgo  308. 

'United  9tatm  Oeological  Survey,  "Miners!  Becoarees  d  the 
United  States,"  im  md  im,  psge  46S. 
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bi'twocn  the  bowlders.  It  nwy  t>o  oitht  r  i  layoy  or 
mndyin  its  nature.' 

r.!iii>  xfoins  ihxl  ihil'iiii'it'X.  The  jinxliu'tioii  of  liine- 
t^tonc  iu  the  stute  has  l>eeii  limited  to  the  hist  few  yeur* 
and  the  ttjrg^ref^nte  out  pat  is  not  hirjre.  It  is  divided 
alxnit  e(|uully  in  use  Ix'tween  l>uildiny  stone,  jiaviiij,'. 
loadmakinjr,  atid  jetties,  and  for  huriiln};  into  lime.' 
Lioiefitone  is  the  underlyiiiif  roelc  th?.  uifhont  the  stiite,' 
and  its  oiitcToppinjfs  in  Dade,  Washington,  and  Marion 
counties  were  the  principal  i>oinLs  of  pitKluction  in 
1903. 

Ml  other  mineral.— Chy  mining  in  I'JDi'  wa-s  con- 
fined to  the  two  conntips  Lake  and  Putnutji,  ullhuiijrh 
many  valuable  clay  deposits  have  Ix'en  found  at  various 
plac-es  in  the  ntate.  Kaolin  bedn  of  superior  quality 
oeeur  in  Citrus.  Lee,  and  Hernando  counties.  In  the 
vicinity  of  Okahumpka  some  tine  qMSekoemi  htiAc  lieen 
found  of  a  clear,  white  quali^*  oompmring  favorably 
with  the  kaolin  tued  in  New  .TftriieT  in  the  enannfiio- 
turo  of  porcekin  ware.  At  l!liitK]>riiij,'.s,  in  Escambia 
oountj,  occurs  a  tied  uf  poLt^i-b'  chi}'  from  which  a  good 
quality  of  sewer  pipe  can  be  made.* 

The  fjreat  s<Klitnentary  kaolin  deposits  in  the  vicinity 
of  Villa  City,  Lalce  county,  on  the  Palalakaba  creek, 
half  way  between  St.  Augustine  and  Tampa,  are  re- 
markahly  alike  for  their  extent  and  quality.  Pros- 
pecting has  shown  the  clay  to  be  «ome  30  feet  in  thick- 
neaa  and  similar  chemically  to  that  of  Limogee.*  What 
are  said  to  lie  the  piiivst  hall  days  fouttd  in  the  United 
Staffs  occur  at  Edpir.  near  l^.ei'shurg.'' 

'  tliiitol  States  (ieologicul  Siirvov.  "Mineral  Ilesonnfa  ..f  tlie 
United  i^tates,"  \mi  and  1K5I0,  i'«Be'4n:-t. 

'  Ibid..  Sixteenth  Annual  Report,  IttW-W,  Part  IV,  i>aey  mi. 

*The  New  InteraaUonal  Eoeyclopodia,  Vol,  Vlt,  pago  «0e. 

*  United  States  Geolotriral  Kun-ev,  "Mineral  RcaonrceB  of  the 
Unitwl  .States,"  1895,  |)U|ie«l  I. 

Mbid.,  1881,  page  607. 

*ltiid.,  8«vmtMiitli  Annual  Report,  IWKMW,  Puct  III,  couUaaed, 
page  845. 


KulU  r's  earth  includes  a  nunilxr  of  clay-like  sub- 
stances hiiv  in^r  strong;  uhsorlviit  tjualitieiiu*  Ittsfonud 
in  many  shades  of  i-(»ioi-  varying  from  {fray  to  dark 
grccH,  tuminjr  to  white  on  drying;  .some  varieties  ai"© 
kaolinite  and  others  am  smeistite."  For  many  year.s  it 
was  employed  only  as  u  deterj^ent  in  ftdlin^r  cloili.  lnu 
with  the  incivased  pro<luction  of  cottonseed  oil.  it niiiie 
to  he  used  for  clarifying  such  oil  and  also  for  clarify- 
ing lard  oil  and  petn^leuni.'  The  utility  of  fuller's 
earth  for  (his  ]iur]»(>se  was  diseovei-ed  in  the  I'nited 
States.'"  For  some  years  the  supply  hud  been  drawn 
prtncipallj  from  England,  but  the  new  demand  stimu- 
lated the  search  for  commercial  deposit*  in  this  coun- 
try. In  18!>3,  «)uitj>  by  accident,  the  first  discorery  «f 
thi.s  useful  earth  in  the  United  States  occurred  near 
Quiney.  Fla.  An  effort  to  burn  brick  from  a  bed  of 
clay  lailni,  tin-  inatrrial  exfolialiii^,'  tn-ri  ad  <jf  fonning 
a  coherent  mans.  An  Alsatian  cigarmaker  called  atten- 
tion to  the  close  remmManre  of  thin  peculiar  clay  to 
the  nermnii  fuller's  eiiith  *  Ttn  i-ti<,nitiitn  followed  and 
the  il.  i)osii  proved  to  be  iuller's  eaith  of  a  very  high 
gnulr.  Siiu-e  il.s  discovery  practically  the  entire  out- 
put in  the  United  Statues  has  come  from  this  state.  In 
addition  to  the  deposits  in  the  vicinity  of  Quincy,  others 
have  l>een  found  tit  Mt.  Pleasant,  Norway,  River  .Func- 
tioQ,  BallardH  point,  near  Tampa,  and  at  other  points." 
In  1997  a  peculiar  chocolate-brown  earth  was  diaoorered 
neai'  Orala.  w  'lirh  i-  i:  lainici!  i<>  be  .sujx'rior  tn  all  otlirf 
American  and  to  all  English  fuller's  eartlui  as  a  liltcriag 
and  clarifying  agent  for  oils." 

'  l  iiiutl  Statas  Oaolo^cal  Sumy,  Sarenlcenth  Animal  Report, 

•D  iiia'-  Miiii'mlogy,  IKttl',  [lage  (>H.i. 

»  L'liiled  .Sialei!  (ieoioiiicai  Survey,  Tweuty-tin»t  Anuuat  kteport, 
lem-isoiH  i^rt  VI,  MttUnued,  pttp*  eeo. 
**11)id.,  Twentieth  Aiuraal  Bejwrt,  UM-M,  Put  V'l,  eaatiiiiMd, 

iwwe  "41. 

"Ihid..  8Lveiiti«nlh  Annual  Repott,  18«5-WS  Phct  III,  con* 
tiaued,  iMuie  S77. 
"Xbe^finenl  Inimry,  vm.  Vol.  VII,  pi^  m. 
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1M>le  1  b  R  sunuMry  of  the  statUtics  (or  the  produetiTe  mines  aad  quarries  of  the  state  of  Georgia  for  1902. 
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Tlic  state  ranked  thirty-fourth  in  11>*>L'  in  tin  valm-of 
pi-uducto  of  mineBand  quarries,  wit  h  a  tutaloi'  $3,117,358. 
The  fioope  of  this  branch  of  inda^ry  in  t  he  state  is  quite 
hmwl.  ninetoiMi  dilferi'iit  tiiiiK-rikIs  coiittil>utiti}.f  to  the 
total.  Uold  and  silver,  in  the  production  of  wbidi  in 
former  years  the  state  was  consplcaouB,  are  still  iin- 
portant  jinxlucts,  thouffh  not  coiumeiisurtito  with  th(! 
abundant  deposits  of  thetw  iikhuIm,  In  recent  years  the 
staters  most  important  mineral  products  have  been  gran- 
ite and  iiiurbU?;  the  quality  of  the  dei>osits  of  lx)th  the.se 
mineralH  is  high  and  their  quantity  practically  unlimited. 
From  the  tmnxf  te  deposits  of  the  state  more  than  three- 

fourths  of  the  total  output  of  the  United  States  is 
drawn.  The  extensive  ocxsun-enoe  of  iitnestoue,  iron  ore, 
and  slate  also  add  materially  to  the  state's  mineral  wealth 
Biul  proniinc  much  for  fulurc  ni.lu^tiial  ii<  tlvity. 

in  addition  tu  the  uinolccn  uiiueiuU  produced  eom- 
mercially  in  IflOfi,  the  occurrence  of  many  others  has 

hcen  detinitely  e^*ta^)li.she^.  Sniin>  of  (lie-e  have  heen 
exploited  to  a  limited  exteut,  while  with  otlierH  develop- 
ment work  has  not  passed  beyond  the  incipient  fttage 
aiirl  -till  nthi'Ts  n miiin  imtnui  In*!.  .\iii(pn<.'' tlio  morr 
iuiportaiit  of  the.sc  is  copper  ore,  which  ttcfore  the  Civil 
War  was  suooessfnlly  mined  in  f^nin  and  Cherokee 
counties.  Larye  quantities  of  hijjh-grade  ore  have 
beeu  taken  from  the  mines  of  these  counties  und  the 
deposits  are  undoubtedly  of  considerable  economic  im 
portance.  Copper  ore  (le{)o.sits  have  also  l)eeii  di.scov- 
ered  in  Fulton,  Buulding,  Luuipkiii,  IluraUuu,  Lincoln, 
and  other  ooanties  ia  the  aortheim  part  of  the  state. 


The  tiujst  important  form  of  tha  ore  is  the  copper 
pyrites.' 

Extensive  deposits  of  corundum  occur  in  many  sec- 
tions of  northern  Georgia,  hut  chiefly  in  Rabun  county 
on  iAurel  creek,  where  the  iirst  discovery  of  this  min- 
eral in  the  state  occurred  in  1871.  Between  1880  uid 
1SJ»3  th<'  dejKJsits  of  this  county.  tojr«'ther  with  a  dv- 
poeit  at  Tniekrock,  in  Union  county,  were  extensively 
worked;  their  product  was  One  of  the  main  factors  in 
the  i-orundum  trade  of  the  country  for  abrasive  pur- 
poses. The  low  prices  prevailiiiK  f<»r  this  mineral 
during  the  last  few  years  are  chiefly  responsible  for  the 
mines  reuiaininjr  intu-tive.  Corundum  has  &lsO  tieen 
found  in  Habersham  and  other  counties.' 

Of  the predotts stones, amethvHts of  };ood  qujdityhave 
been  found  in  Rabun  connty:  nihic.-^  an  l  suijpliin  :-  (>f 
xmall  »ijee  have  ioeen  obtained  in  connection  with  corun- 
dum mintn|r<  and  jgrreen  heryl,  suitable  for  cutting,  has 

also  been  found.  Suriii'  '_'<jrnl  nin<iti-.t<n»es  Imve  been 
cut  from  the  feldspar  of  Updon  county.'  Sci'eral  dia- 
monds hare  been  found  in  Hall  county,  nnf^fr  in  value 
to  *"^(M>.'  Otlii'i-  have  been  found  in  Liiiiipliiii, 
White,  and  Daw^^ou  couutie8.'^  Opul  occurs  in  souie  of 
the  elay  beds  of  Washington  and  Bullodi  counties.* 
Seqieiitina,  one  of  the  most  beautiful  working  stoaes 

■  ( ieutvitt,  Hiatorioal  and  Indnatrial,  page  140. 

» IbUl.,  iwRe  t3S. 
"  Itiiil.,  jiujre  <><i. 

*  Statistiif  of  (it'orjriii,  by  Ge<iiT;i'  Whid',  ia(i»>  'M)~. 

'  The  t^ommonireaiUi  of  (ieoigia,  by  J.  T.  ilendentoii,  \nn^  140. 
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of  the  :^tiice,  uceui's  in  commercial  quantities  in  L'hcro- 
liee  county  near  UoUy  Springs,  where  it  has  been  quar- 
ried to  a  limited  extent.  Tlie  stone  n  of  a  daric  green 
color,  HKtttliMl  and  streakccl  with  white  and  hhicU,  ad- 
miti»  of  an  excellent  )>nli^,  and  is  very  bigtity  prized 
for  ornamental  i)uri>oH«.'  Other  mlneni1«  are  anti- 
mony, arsenic,  liarytes,  hisnuith,  calcite,  cyanite.  epi- 
dote,  fuller's  earth,  garnet,  giauconite,  gypiiuai,  la^ii- 
lite,  lead,  momudte,  platinum,  mtile,  stanrolite,  tin. 
tourmaline,  and  zinc' 

Development  worli  in  the  mineral  deposit8  of  the 
state  in  1902  was  confined  to  gold,  ailrer,  and  cop- 
per, !!^!'2.('>.'>7  l>ein{(  expended.  Certain  nianufiictiirin^ 
industries  are  clwsely  allied  to  or  are  based  on  ttie  mining 
industry,  using  an  their  raw  materiaht  the  product  of 
the  mine  or  ipmrry.  The  rehitive  importaiu  i  <  f  tlii  s*^ 
branches  of  manufacture,  as  indicated  b^-  tbo  vuluo  of 
(heir  products,  i«  shown  in  the  followinf  (able: 

Tabu  9,— Jfimv/actonn  hoMed  primarS^vpon  iht  produeU  im'tMa 
and  qvarria:  1900. 


XiTMimir. 


Vala«o<pRidiirt. 


All  niiiiuifiicliui-»  .„„,  fXM,654,Sn 

Hiiw<l  n|Mt;i  prvwluf  In  Hi  iiiiin'>i  or  yinnrrir^i: 

chi-iiiirrtlf  mikI  ii!Ui'*l  iinwIiK-ts   Sy.  M!^  thfj 

Clflv.  K-'i>''.  mill  ».innr  j-.nMliit-r*.   2.  h;ii 

Iron  iiikI  .X'l  l  iirid  thi  ir  imitlurtii. .............  Iiiiviin 

Mi-tiiK  iiiKi  in<'t«i  pirxliii^!^  other  IhMi  Inm 

iiriil  «ic.'l  ,,.,„,......,..,..  Mil.iW-'i 

Misi'i'Uii(io»u«  judunUk*...   S,u;i.llu 


Tlie  total  Tftlueof  tlie  ])rodn(  ts  of  these  manufaetnr- 
in<;  industries  l»ased  on  mininfr  was.  as  sliown  l>v  Tahle 

Sl8.;»lS.-J7lt.  or  l;{  per  cent  of  the  toUd  vulne  of  tlie 
]>r(>(hiet  of  all  manufacturing  indiutriea  in  tlie  state  in 
iy«X>.  During  the  .same  year  there  were  employed  in 
all  branches  of  manufai  tiires  in  the  state  83,S42  wugc- 
earnera,  who  were  jKtid  !^l>h,2i90,071  In  vngM.  In  1002 
there  wore  employed  in  the  mines  and  quarries  of  the 
stalls  2.s:ii»  wa<»^'-enriier>i.  who  rceeive<l  $1,085,047  in 
wages.  ()f  the  comliincd  ti<,'nres  for  tho-etwo  liiiinches 
of  indualrjr,  therefore,  9& 7  per  cent  of  the  wage-earners, 
receiving  per  cent  of  the  wages,  were  cniploycd  in 
maniifacturin},'.  wliilo  ;5.3  per  cent  of  the  waj.'e-farners, 
I'ect'iving  3.1  per  cent  of  the  wages,  were  eniplojod  in 
niininjr. 

TmIiIc  ."J,  compiled  from  the  re|)ort.-  of  the  Cnited 
Slates  (jcologica!  Survey,  shows  the  value  of  the  iinuunl 
production  of  the  principal  mloerala  of  the  state  from 
ISJH)  to  1902, 


Tablb  9t— Value  ^  mnuuU  pryyt'iiii'm     prme^mt  nmmnb:  M$0 

to  IdOH. 

[trnlMd  states  OeoloKlal  aurrcy. "  UtDcml  Koaaieei  of  tlx  VMM  Steita."! 
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*Geoivia,  Historieiil  nuiJ  Iii<liialrii>l,  lui^'t'  135. 
'The  Couunonir«gilth  ut  UtK.>rKi4i,  imgn  141. 


ilDBx-alue.  TheTalDMclTCiiliilMielMi 
'  Kot  wpaiatelv  reported. 

*  IiwhMes  pRMluction  from  North  Qimlina. 
•Silver  m aoiuiiii«r«lal  valnc. 

*  liHiadw  productloa  from  Nortb  CuoUiu  and  Boata 
•eeimM  flBai«f,«a««v*  for  loM  and  itlm. 

Si/i'r<'i'>if  ci'>jxti(lliiit  n»:kx. — (leorj^ia  ranked  eighth 
in  the  production  of  the  roctis  of  this  group  in  19012. 
Granites  and  gneisses  of  excellent  ([uality  for  building 
and  moininiental  purposes,  and  in  pnu  tically  ine.xhuiist- 
ibie  (juantitios,  occur  throughout  the  middle  and  noith- 
eastern  pai-t.-^  of  the  state.  One  of  the  most  interesting, 

and  )>erhaps  the  larjrest,  {granite  ma.ss  in  the  world  is 
6tone  mountain,  located  in  Deiulb  countj,  near  At- 
lanta. Thia  femarkabte  mountain  of  rock,  whom  bar- 
ren summit  attains  an  altitiidi!  of  s«'veral  hundred  feet 
above  the  suj-rounding  country,  with  a  circumfertiuce 
at  ita  base  of  T  milea,*  has  long  been  the  seat  of  a  verr 
iniiKM'lHiit  jrranite  industry,'  the  lirsl  oiH'iiilion-  !  itini; 
l)uck  to  16a0.'  The  stone  obtained  from  these  quurrioi* 
if)  a  light  colored  mnseovite  granite  posfteAsing  remark- 
aide  stren<;(li  ;in:5  f|iiiTi'  free  from  all  cliemii'al  and  i)hys- 
ieal  defei'ts.  The  stone  ise.\tensivoly  us*xlasi  u  buiUling 
material,  and  is  also  largely  employed  in  street  improve- 
ment. There  i.-.  prolKihly  no  jfraiiite  in  the  South  more 
widely  kiiowu  and  more  gein^rally  u.'!icd  tliun  that  fur- 
nished by  the  Stone  monnfailn  quarries).  Mneh  of  it  is 
sliipptMl  lieyond  the  borders  of  tlic  >tate.' 

Anotlier  ynmite.  or  iiitiier  <^ianitoid  jjiM'ish,  of  uluioe<t 
ns  nnicli  economic  iiii]iortniicc  as  the  .Stone  mountain 
•rranite  itself,  is  the  litlionia  gneiss,  Tliis  stone,  which 
dill'ers  chiefly  from  the  .Stone  moutitain  ^rranit^  in  Iwing 
lamiiiati-d.  occiH  -  in  a  considenilile  area  in  the  eaatera 
part  of  DeUalh  county  and  in  the  contifrnons  jiarts  of 
Kockdale  and  tiwinnetl  counties  Thcquurric?*  on  tlii.s 
Ijelt  are  very  extensive  and  furnish  large  qnantities  of 

' SiuIistiiK  i>f  (Miiru'iu,  ["au'c  -fl" 
'  Uvurjita,  lltHtorital  and  Xjidiulrial,  I'M. 
'Siones  lor  BniMing  and  Deooiatlon,  by  ti«ois«  r.  Merrill, 
page  51k. 
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stono  for  stroot  iiiiprovoiiient  us  woll  as  for  jjcnfrai 
liuildh)^  purposes.  <if(H'i,'i:i  in  l!<oi*  nuikod  lirst  aiiiohjr 
thesilitesiu  tho  pnKliU'lioii  of  ciurhing,  of  wbitli  tlic 
greater  part  wa»  drawn  fiuui  the  quftrries  on  th»  belt. 
GmnitoH  and  ^jmnitic  prni>i^s<>s  similar  to  thew  oociir  in 
many  otlior  localities  in  thr  northern  part  of  tbe  t^ttttp, 
but  only  at  a  few  points  hare  tb«jr  been  qiurried  tounv 
considerable  extent* 

In  addition  to  the  irraiiitos  and  frinnitoid  ;,'nfi>si> 
mentioned  tbere  are  otber  granites  of  sap<M-ior  iinulity 
wbich  are  admirnblj  adapted  to  monumental  puriK)se«s 
Tiic>ic  oi-i-nr  niuiidy  in  KUwrt  and  Ofjiftliorpc  fountii-s. 
Tbey  are  tiue  grained  biotite  granites  unuHuaily  tree 
from  injurious  minerals  and  admit  of  a  tott  brilliant 

polisli.     Tll(\\  ;ir,'  [1. chfqv  iin-iii'p;i--(  il  in  riiitcd 

£>ttttea  fur  decorative  stonework,  and  it  i»  only  u  question 
of  time  when  tbe  Georgia  raonmnental  granite  indut;trr 
will      of  veiy  ffioat  cotninen  ial  va)n<>  to  tlx*  >tat«>.' 

Marble. — Georgia  rtuiktnl  tioi  uml  among  tbe  states  in 
190S  in  tbe  production  of  marble.  Tbe  atate's  pmni- 
rii'ii.:  c  a-  :i  tu  iiM.'  ]if.:.i!iirri-  K  rpni;irkal>lt'.  in  view  of 
till'  l>rief  jioriod  over  w  hicli  tbe  liLstory  of  tbijj  indu:?lry 
extends.  Tbe  oommereial  exploitation  of  the  enormous 
niarlile  r<?>onrc'<'>  has  Wvn  t'utiroly  thf  work  of  tin-  last 
two  deeade;?.  The  out<  roppings  of  suowy  roik  in  ri<  k- 
en»  county  were  known  to  tbe  Cherolcee  Indiana,  who 
fornn  rly  nilia'i'lfd  this  ri'}.'ion,  and  i>y  tln»in  wore  worki'd 
to  a  liniili  d  >!.\l(;nland  cut  into  l>owls  and  various  other 
formij.  A  j^cMid  spi'fiiui'U  of  this  handiwork  niuv  si  ill 
1n'  soon  in  tli<'  form  of  a  lari;o  oiroular  inarlilf  Imwl, 
uovv  usfd  as  a  llowor  pot  in  a  yaui  near  ihe  i'iediuont 
quarries.  It  is  n-murkably  woll  pre^rved,  and  is  valued 
vorv  liij;lily  l>y  its  pivsont  owiior.  ' 

Tin-  lirst  svstoniatio  workin<r  of  those  oiit(-roppinj.'-.> 
was  hy  Mr.  l-'ritz  T.  Sinuuons  in  ISlo,  in  Lonj-swaiup 
valley  near  tin-  \  illui,'e  of  'lute.  jVt  lir^t  all  the  work 
reipiiiTd  in  ;^otting  out  and  jxilishinff  thp  marMo,  whifh 
was  then  used  exdvalwlv  for  toinlistones.  was  dorio  hy 
hand.  About  two  yeaisafter  Air.  Sinimous  had  begun 
work  be  erected  a  mill  with  one  ^ati^r  of  saw.«  on  the 
east  l>ank  uf  Lon^.-'swaniii  en  ok,  near  .Marhli-  Hill  post 
office.  This  was  tiio  lirst  mill  put  up  in  the  state  for 
sawing  marble.  This  mill  was  a  somewhat  (u  iniitive 
aliair.  hut  in  prineijilo  it  was  identical  with  the  hi  st  mills 
in  meat  thepre»<-nl  day.  A  smail  product  was  turned 
out  in  a  desultory  way  li\  this  and  similar  mills  in  tbe 

vicinity  durini;  soveiid  years,  hut  the  local  demand  for 
l«inh>tori(>s  was  easily  salistied  and  existing  couditiou.'^ 

'(.(^irtia.  Ili^t'.lii  iil  :itlil  llHiuiitrml,  |)*Bti  iiJo. 

<  (  siirv.'v  at  ^noi^iji.  Bulletin  No.  1,  poj^V. 

»jb)a.,  i-aguj.  10 alia  n. 


did  not,  therefore,  enoonrajro  n  rapid  cfrowtli  of  the  in- 
•histry.  In  1854  operators,  whi>  ten  years  hefore  had 
opi-ned  a  ipiarry  2  milea  east  of  .lasper.  ii'newed  the 

work  at  that  {^aoo.  They  erected  a  mill  with  four 
ganp*  of  saws  and  continued  fUrlj'  snccesafnl  operations 

until  the  work  was  ahandoru'd  on  a<  <'ount  (tf  the  Civil 
War.  The  product  of  this  niill  was  sidd  in  the  sur* 
TOundingcountios  throu^di  a<;ents.  tninsportation  being 

elleeled  hy  waj^oiis.^    At  the  cl()se  of  the  war  operation;! 

I  were  again  resumed  and  continued  for  about  two  years. 
I  Then  folbwed  a  peiiod  of  newly  twenty  years  daring 

whicli  the  niarhle  industfT,  in  common  with  many  others, 
;  vi»»  at  a  ^taud^tilt. 

In  >fay.  1884.  a  company  wa.s  or^nized  with  n  mpi- 

tul  <d"  !il  ,:,f»it,iino.<    This  date  marks  the  hej^inninv  of  a 

very  iuiportuut  epoch  in  the  history  of  the  development 
I  of  the  marble  indueti-y  on  a  oommereial  scale  in  Pickena 

county  and  the  state.  I'l  ior  to  this  date  (ieorj^'ia  niar- 
I  ble  WHi>  practically  unkuowu  to  tbe  trade  as  a  building 
I  or  ornamental  atone,  and  bad  even  a  very  local  tiae  for 

tonihstonos,  but  on  account  of  its  cm  i  ]itiMn;il  jtmlity 
.  and  uuliuiit«Hi  quantity,  and  the  energy  and  husinc^^- 
I  like  methods  of  the  operators,  it  has  fotmd  its  way  to 

nil  imrt-  "t'  (he  I'nited  St;it<  ~.'  a!id  evi'n  to  foreion 
countries,     lu  many  of  the  tinosi  iiuildings  in  theeoun- 
i  try  it  ba*  been  used  for  buildin>;  or  ornanietital  pur- 
jjoses.    Amon^''  th(>se  may  1-M'  nientiontnl  the  capit<d.s  of 
(ieor^'ia.  Kliode  Island.  Mississippi,  and  Minne.sota; 
the  I'nited  States  (lovornnnNit  huildin<r  at  Boston:  St. 
Luke's  Hospital.  New  York;  and  the  Corcoran  Art 
(tailery,  Washington.' 
I     The  most  valuable  marhles  of  the  state  are  those  of 
the  crystidline  area.  <'onfined  in  the  main  to  riekens, 
Cherokee.  ( lilmer,  ami  Fainuii  count  ies,     Tlu'se  mar- 
hles..lur  ill  :  li  irrn«  holt  which  l  uns  jKiiallcl  to  the 
I  Atlanta,  Kitoxviile  and  Northern  Railway  from  near 
I  Canton,  in  ("Jherokec  countv.  to  the  f  ieor-.-ia-North  Caro- 
lina slate  liiii-.  a  (ti^lanco  of  moic  than  iio  miles.  Tbe 
i  center  of  the  umr hie  industry  <d  the  tttate  is  in  the  vicin* 
'  ity  of  Tate,  Pickens  county,  just  ttortli  of  the  southern 
end  of  the  licit,  whole  theih-posit  attains  a  thickness  of 
I  )iy»}  feet.'   The  strueture  of  the  marble  from  the  ditfor- 
I  ent  quarries  is  essentially  the  same,  but  there  is  a 

mark''d  variation  in  the  color.    Some  of  it  is  white, 
,so(ui-  hluish  '.'■ray  withihirlc  hlue  spots,  some  with  <lark 
I  blue  inotlliiij^s,  useful  for  nioinunonlal  work  anil  inte* 
rit>r  decorations;  others  of  a  variety  of  shudo,  sUxAi  aS 

'  i  .cnl(c.;i.  al  Survey  <•(  i  icoi^ia,  Bullcliu  No.  1,  \vt^o  11. 
'  I  ii'oii-i;!.  tli^l>>rii';il  :iii>t  Indn^tml,  ps^il, 
*lt>iii,.  Mij!v)i41  and  1^. 

^  Gmiogical  Survey  of  Oeorgia,  Bulletin  Ko.  I,  {Hmtt  210. 
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pink,  nnlmon,  rose,  ami  dark  groon.  thus  pioduciiig 
lii  li  rtr  (  t'i,  tiro  o-:pofi;illy  lulapted  for  wainacotiDg,  , 
j>ain>l.s,  ('(.tuitfiH.  u»l>li'  tops,  etc' 

In  addition  to  tlit>  nuirbles  of  the  main  beUtlieire  are 
also  V!vlii:ilili'  ilcjiosits  in  ihc.  northwcsttMii  jwit  of  the 
titute,  esppciallv  in  Whitfield  county.  Those  umrbleu 
lMlODgtotheaauiedeiX)sit.s  thut  trnvorse  E;i-st  Tennessee, 
which  are  extensively  quarried  in  the  viriniry  <>(  Kiiox- 
villo.  The  stone  has  a  dark  chocolate  or  iitilit  ;,'r:iy  ■  olor 
and  a  rather  tine  t«xture.  The  lijirht  {^ray  variety, 
which  is  alway-  -juit.'  compact  and  highly  crystalline,  is 
traversed  by  dark  zigzaj^  lines  that  give  to  the  polished 
su  t  t  ire  u  very  pleasing  effect.  Theae  marblw,  though 
of  great  economic  value  for  building  purpoeeSf  have  Bot 
as  yet  been  extensively  exploited.' 

/roil  or>;K. — The  tirst  in)n  furnace  put  into  o]ieration 
in  the  state  was  that  erei-ted  in  184<j  on  Stamp  creek,  in 
Bartow  county.  Within  the  following  twelve  or  tifteen 
years  four  others  were  put  in  blast  in  the  same  county. 
The  remain.s  of  theee  old  furnaoca  are  still  t«>  bo  seen 
along  8tauip  creek  and  the  Etowah  river.  They  were 
snwil  furnaces  of  the  charcoal  type  and  varied  in  capac- 
ity from  2  to  4  tons  a  day.  The  ore  was  taken  from 
the  lianks  in  the  vicinity  or  was  picked  up  from  the  | 
adjacent  fields.'  The  industiy,  begun  op  thiflamaUaeale 
in  Bartow  county,  rapidly  grew  in  importance  and 
volume  until  at  the  opening  of  the  Civil  War  it  bad 
ttprcad  to  other  counties  in  this  inunediate  section,  and 
with  greatly  enlarged  and  improved  furnaces  the  state's 
output  had  increased  many  fold.  The  passing  of  the 
war  left  the  furnaces  in  ruins,  and  it  was  not  until  l^TO  | 
that  development  of  the  iron  ore  deposito  of  the  state  | 
was  resumed.  The  Rising  Fawn  furnace,  in  Dade 
county.  bl(iwiii_'  in  for  the  lirst  time  on  .Fun*  is.  1^7.'), 
was  the.  tiri»t  iu  the  United  States  to  wm  the  Whitew(>ll 
hot  blast  stove.*  The  indncstry.  however,  has  never 
regained  its  former  i!iiiniir;itirr.  Tlirnrr  fourmodern 
plants  have  been  manufacturing  pig  iron  iu  I'olk  aud 
Floyd  counties  from  the  bigh*|7nule  deposits  in  the 
\'ir-iriif\  fyn  :i  tiumhi'i'  nt'  yai-.*  ^'Ul  ihr  litilk  nf  the 
crude  ore  of  the  state  is  shipped  to  the  furnaces  of 
other  states.* 

TIic  ifnii  ,n-i-<  cf  (rr'Drfiiu  rnn-;tif ntc  one  of  tlu^  most 
valuable  of  its  various  miucra I  products,    Thedeposits,  j 
which  arequite  widdjrdistributed  throughout  the  north- 
ern jinr  t  of  thf  stnte.  consist  of  the  brown  ores  or  limon- 
ite,  magnetite,  and  hematite  or  red  ores.    The  brown  j 
ores,wbicb  furnish  the  major  portion  of  the  present  i 
rnitpitr.  nrr  mined  in  Bartow,  Poll^.  ami  Floyd  comities. 
The  most  atnindant  deiK)sitH  of  th«'se  ores  occur  in 
poekeb«  or  irregular  deposits  in  the  residual  clays  that 
bavo  resulted  from  the  weathering  of  an  extensive  mag-  , 

'ficDiviii.  Ilistork'nl  Hiiil  liubistrial,  iin>ri.'  -ll. 
*  Ibid.,  I-'!4. 

•■"  (ii-olouii-al  Survey  <if  (ieorvin,  IJullotiu  No.  lOA,  pau*"  -~. 

'  Iron  ill  All  A>nT<.  I'y  .Iiiiik-^  M.  Sniuik,  jiogv"  L'SO. 

'  GfoloL'iL'al  Survuy  of  (;<-<ii'jti;i,  HuUctiti  No.  XUA,  ^»igea  27  auid  y 

^Gtiorgiu,  Ukturii-itl  anil  ludusiriul,  intgc-  ' 
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nesian  limestone  formation  of  the  Lower  Silurian  age, 
known  as  thf  Kimv  (iulnniib  .  Thea\  eruge  pnpfTtion 
of  luct^illic  iron  in  tliese  ores  runs  between  4s  and  50 
per  «ent.  They  occur  generally  throughout  the  north- 
western |Ktrt  of  the  state,  and  to  a  limited  extent  in 

other  se<'titins. 

The  red  iron  ore  is  mined  in  Walker  and  Chattooga 
rouiiti'  -/"  Vast  (|uantities  o<'cur  in  beds  out- 
crop in  sandstone  ridges  tliat  encircle  the  Cual  .\Ir:i.sures 
or  eictend parallel  with  their  eastern  and  western  limits.' 
The  area  underlaid  by  be<ls  of  workable  thickness  in  not 
less  than  square  miles,  and  falls  mainly  within  the 
counties  of  Dnli.  (jitoosa,  Walker,  and  Chattooga.  * 

The  following  table,  eompiled  from  reports  of  the 
United  States  Geological  tjui-vey,  shows  the  output  of 
iron  ore  from  1890  to  1«02,  indnsire: 

Tasls  4^^MinHilpfO(luc(taii  t/mm  <mv.  i^nO  to  /90f. 


[Unltea  SImtM  Oetriotrlcal  euirex, "  Mloentl  Rcmarcvs  ol  (he  United  emteii."] 
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•laetiidci  imdiMdan  toani  Sanh  OuoHm  and  Sootb  CkroUiiB. 


(rii/i/  iiikI  f'dti-i: — Excepting  early  and  half  legendary 
Spaoish  working  in  and  near  the  valley  of  the  Coosa, 
the  first  gold  mining  in  the  state  probably  began  in  1S29. 
In  that  year,  nr  ^liortlv  after.  niituTs  fnnn  thf  plncer 
mines  (if  Miirki  i-4iuiit\ ,  .\.  (  '.,  tullowinif  tlie  indii".ition«i, 
went  s<iuthward  into  (leorgia.  where  they  diiwovered 
gold  on  Dukes  creek,  in  whtit  is  dow  White  county. 
This  discovery  was  followed  iu  quick  succcj^sion  by 
othei-s  throughout  IIalx>rsham  and  Ltunplcitt  oounties, 
and  soon  hundreds  of  miners  were  busily  engrtged  on 
tlte  various  streams  in  this  .section  in  seun  h  of  the  yellow 
metal.  In  1830  Governor  Gilmer  wmtr  t  -  .lohn  Mc- 
I'herson  IVerrian,  then  Attorney-(j(»nenil  of  the  (  nited 
States,  .saying:  "1  am  In  doubt  as  to  wimt  ought  to  he 
doiu!  with  the  gold  differs.  They,  with  their  variotw 
att«adaut^,  foragers,  and  suppliers,  make  u\y  between 
six  and  ten  thousand  persons.  They  occupy  t  lie  country 
between  the  ( "he.statee  and  Kt/owah  rivers,  near  the  monn- 
tains,  gold  being  found  in  the  greatest  quantity  depos^ 
ited  in  small  streams  which  flow  into  (hose  rivers.*'* 
Theoenterof  gold  mining  activity  then,  u.s  now.  was  in 
Lumpkin  county,  in  the  vicinity  of  Dahlonega,  which 
in  the  Cherokee  language  meantt  *'  yellow  money,"  and 
in  the  town  of  .Vuniria.  »!  miles  away,  so  named  by 
John  C.  Calhoun,  who  owne<'.  a  nunc  near  by.'* 

'  Tlif  ('<iiiiiinin»»'alth  of  (iwirjfia,  l>ai;<'  IH'. 
'  lbi<l-,  |in».at  1  IS. 

'(■eolotfiial  Survev  of  (i«s)r>;i:i,  Itulletiu  Xt*.  4AjPii^  2U. 
'"The  <iol(l  MinJs,  .sitiiiery,  Aud  Climate  of  Oeorgia  sad  the 
Camlinas,  liy  li.  C.  Stone,  liiige  2U. 
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This  ri'jfioii  wtt>liH'it  known  us  lii4' t  herokee  country, 
as  it  was  occnpitHl  by  the  Cherokee  trU»P  ol"  Indiitns. 
The  increasinff  strife  and  ill  will  lietw«'en  the  Iiidiuns 
und  the  white  miners,  and  luiiong  the  white  niinei-s 
themselves  who  wen^  ({uurreling  and  tifjhtintj  ovur  tin; 
Battl(>  Hninch  und  other  jjold  discoveries,  cuused  tiov- 
ernor  (.iiliner  in  June,  1*131,'  to  iissue  a  prorliiniation 
prohibiting  gold  mining  in  north  Georgia.  A  detueh- 
ment  of  Uniteil  States  troops  was  sent  to  enforce  the 
proclamation.  Twoiuiles  north  of  Auras  iu.  or  Knuek- 
lesville,  as  it  wa,s  then  <nlled.  there  was  still  stiindini» 
in  1S78  the  old  station  house  in  which  (lencrnl  S-ott 
and  his  troops  were  stationed  to  preserve  the  pent*'  and 
enforce  the  lukv  during  the-se  turbulent  times."  Thus  j 
the  mining  industry  was  teniporarilj-  retarded,  but  the 
acquisition  by  the  state  of  the  Cherokee  country  about 
this  tiinr.  aiiti  1  hc  ivuioval  of  the  Indians  fi'om  it,  gave 
the  gold  lieekcrs  full  sway,  and  a  period  of  gvenl  ac- 
tivity immediately  ensued,'  In  1S31  the  first  deposit 
of  gold  from  the  placei-s  of  the  state  was  made  at  the 
United  States  Mint.'  The  indu.strjr  uproul  rapidly 
throughout  the  northern  part  of  tho  state  and  the  ])ro- 
duction  of  gold  had  i-eacli<  (i  mi>  li  volunu?  in  183>>  that  u 
branch  of  the  United  States  Mint  was  etstablislied  at 
Dahlonejifa.  This  mint  continued  in  operation  for 
tW«nty-thm;  years  and  coined  1,881.784  pieces  of  gold, 
valued  at  |iO,il£i,ot>!*.  Hotvever,  much  of  the  product 
of  the  state  during  this  period  was  sent  to  the  Phjladet- 
phia  and  other  mints,  and  the  total  yield  exceeded  mate- 
rially the  output.of  the  Dahlouega  mint.* 

Mnini;  activity  in  the  state  declined  markedlj  on  the 
iliscovery  of  gold  in  Oalifornia  and  ceased  almost  en- 
tirely aooa  after  the  opening  of  the  Civil  War.  Aj^  tlio 
placer  deposits,  that  gave  a  basis  for  the  greater  ptirtof 
the  industry  in  its  earlier  stagvs,  have  been  largely 
worlted  over,  attention  lut»  been  directed  more  and  more 
in  iieoent  jeais  to  vein  mininq-.  Acpordintr  to  the  re- 
IKjrt  of  the  Director  of  tlir  T'niti  il  Statr-  Mint  for  tfn- 
year  166^,  "the  work  of  the  year  in  (ieorgia  was  emi- 
nmtiy  fluocessfnl,  both  in  its  steady  prosecution  and 
increase.  X''W  iiiitir'.  woyp  >i->l(rt«'il  with  judgment, 
carefully  ej^uii^ped,  ami  the  woi  k  l\n  rlu  most  \M\rt  man- 
aged with  prudence  and  economy."  As  a  rtsuU  of  the 
great  progress  of  ivcent  years  in  deep  miuing.  through 
the  introduction  of  methwls  for  the  economic  working  i 
of  refractory  oi-es.  the  outloolt  for  the  indoBtrj  in  the 
state  is  quite  promi«ing.  *  ' 

The  value  of  leold  and  silver  produced  by  tlie  state  since 
tlic  li-c  nvcry  ill  ;is  compiled  from  the  reports  of 
tiic  Din  <  t<  r  ul  th..  United  .Statiw  Mint,  is  SI  7.  Ht.'M^'.H. 

The  gold  deposits  of  the  state  belong  to  the  .\p)i!t- 
lacbian  gold  tields,  au  auriferous  belt  extending  from 

*(^it-oioKii:iil  Survey  «{ Qtoigm,  Bulletin  Na  4A,  |MfB  SO. 
>Thf-  Uuld  yium,  Bemury,  and  Olioiate  ol  Uwi^ta  and  the 

0»ruUttii!-,  ('iiKc 20. 

'  *G<  I  I <  ui -il  aurwy  of  OecMgia,  BuUetbi  No.  4A,  page  SI. 


No\a  Scotia  to  AlabauiM.  In  (ieoigiu  ilie  bell  bix>aki« 
up  into  a  niunbcr  of  paraUel»  having  a  northeast-south* 
west  trend.  The;  nmst  ini]N>rIant  of  these  are  the 
Dahlouega  and  the  Hall  <*ounty  bolts.  The  Dahlouega 
belt  enters  the  state  from  North  Carolina  in  the  south- 
western jMirt  of  Rabun  county,  where  valuable  placer 
deposits  have  been  worked  at  the  Smith  an4l  Moore 
Uirls  mines.  Farther  to  the  southwest,  in  White 
county,  the  belt  incmises  iu  wi<lth  and  the  mines  W- 
comc  more  numerous.  As  it  enters  Lunipkiu  cotuity  it 
ag-ain  increases  iu  width,  reaching  its  greatest  develop- 
ment in  the  vicinity  of  Dahlonega.  In  I^iwson  count}' 
it  becomes  more  or  less  bi-oken.  but  upon  entering  Cher- 
okee it  again  becomes  regular  and  contimies  with  but 
few  interruptions  to  the  Alabaum  line.  The  entire 
length  of  this  l>elt  is  about  15m  miles,  while  its  width 
varies  f  i^^tn  I  tO  6  miles. 

The  Ilall  county  gold  belt  lies  some  10  miles  eaDt  of 
the  Dahloiu-ga  belt  and  pimillels  it  for  more  than  100 
miles,  slopping  short  a\»Mi  10  mile.s  north  of  Atlanta. 
.■V  third  belt,  which  includes  the  Acworth,  Villa  Uica, 
and  Bonner  mines,  travei*ses  Cobb,  Paulding,  and  Car- 
roll counties.  Still  another  Ix'lt  includes  some  very 
important  mines  in  Lincoln,  Columbia,  McDufiie,  aud 
Warren  cotmties,  and  there  are  many  isolated  localities 
In-sides  in  which  gold  occurs  in  paying  (juantttias." 

Liuteifloiim  and  ddvmitef, — I4iue»U>no  suitable  for 
lime,  fluxing,  and  bntlding  materials  exists  in  great 
abundance,  especially  in  the  northwestern  part  of  the 
State.  The  most  extensive  of  tliese  calcai-eous  fonm- 
tions  is  the  Knox  dolomite,  a  magnesian  limest<me  of 
great  thickness.  This  formation  furnishes  much  of  the 
lime  used  iu  the  i<tate  us  well  as  a  kirge  amount  of  stone 
for  general  building  ]iurporas.  Other  calcareons  fornw- 
lions  oi  scarcely  less  couuncrcial  importance  «.rv  the 
liiuigur  and  Chickamauga  limetitones.  The  Chicka- 
mauga  stone  has  been  extensively  used  In  the  hut  few 
\  I'ur^  fnr  the  foundations  of  monuments  in  Chieka- 
nmuga  National  Park.* 

Coal,  hitmninem. — The  coal  fields  of  Georgia,  which 
form  the  nortln m  rxtonsion  nf  the  Warrior  coid  field 
of  .AluUtnia,  uiid  w  liicli  were  uniony  the  first  in  the 
coimtry  south  of  the  Ohio  rivi  r  t<<  lie  worked,  art;  lo- 
cated in  the  northwestern  part  of  the  state,  falling  in 
the  main  within  the  counties  of  Dade.  Walker,  atid 
Chattooga.  For  fifty  years  n:  i:ioi-c  mining  h:i>  l»  rii 
carried  on  iu  those  fields,  the  if  reater  part  of  the  product 
at  ]>re«ent  coming  from  Dade  and  Walker  oounties. 

Till-  rnril  i il i t;\i red  fnnii  III!  tile  dciiosits  ill  thc  state  is 
an  cxcelieiit  ijualit  v  ul  Uitinninou^  coal,  well  suited  for 
coking  and  stt^ani  piirjKtses. 

Talile  •').  compiled  fnun  the  rej)orts  of  the  I'liited 
States  (icological  Survey,  shows  the  annual  production 
from  lh»i  to  1903,  inelusive. 

■  ( ie<  xyia,  i  I  isiorical  and  Indastrial,  page  IW IL 
•Ibid.,  |>agu  im. 
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TabLK  5. — Amntal  prtxliuiiuii  <.J  axti,  hitwminmu:  JSt>-i  l<>  I'Mji. 
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Il-i>i.rlt- . — Tli<>  rirst  di-sfovorv  of  Inuixilc  in  IIk'  rnitcil 
t^tate^  (xciirnKl  near  Homo,  in  ISsT.  ami  the  first 
bauxite  production  n>|)ortc(l  for  lh<>  coiintrt'  came 
from  (h<'  ill  ]  M wit >  !it  Iloriiiitajfe.  in  Floyd  county,  in 
l?i8y.'  8liorlly  iillor  (his  diit*'  otluT  iiiiiu'^i  w<"i-('oponcd 
in  Floyd,  Bartow,  and  Tolk  lountii's.  so  that  followintr 
closo  upon  it>  di^' '>\ i'l  \  t1ii'  uiinlni;  of  (he  liauxlto  in  tbo 
state  l>foaiiio  a  very  inipailjiiii  ani  liaialivo  industry, 
(loorvria.  until  ISMtheonly  producer  of  Imuxito.  still  con- 
trUnitot  fiio  gfreiitt-r  part  of  this  mineral  to  tlio  market. 

All  iithr  f  /iiihi/'h/k, — Asl>psto«  is  nither  widely  dis- 
triliuted  throui.'liout  tlio  nortliern  jwut  of  the  stale, 
although  ttVKtematic  investigation  has  been  made  of  the 
deposits,  and  hence  not  initch  i»  kno-wn  of  their  com 
niei-cial  value  or  extent.  However,  for  many  years  the 
greater  part  of  the  supply  of  this  luincriU  produced 
in  the  United  States  luw  come  from  the  deposits  of 

fTe(»r^;ia.  the  mine  Hup])lyin}r  the  most  of  thi^  being 
located  on  fml  mountain  in  Wbito  county.* 
The  induatry  of  miniiii;  hydraulieoemeot  riH'k  in  the 

stati  Iti'ifim  ill  IH4.'),  in  Hurtow  county,  ahovf  the  West- 
ern ami  Ailantie  Railroad.    The  deposits  of  the  8Late 

ar<>  of  exeelleni  (piulity  and  are  widely  distributed  Over 
itt4  nortUwe«»tern  part.' 

The  most  valuable  and  extensive  deposits  of  clay  in 
(he  state  are  thos(>  of  sedimentary  orif^'in.  They  oeeur 
in  a  belt  -evenil  miles  in  width  from  .\u}.'usta  toC'olum- 
hiis.  .""lome  of  these  clays  have  Ix-en  used  eKteoaivoly 
in  the  manufaeture  of  wall  paper,  while  others  are  used 
in  miikiie^''  |K»reelaiii.  terra  <-otta,  tiliiiif.  sewer  pijie.  j)ot- 
tery.  etc.  Dr.  (leor^'o  K.  I.add.  director  of  the  .Mis- 
souri School  of  Mine.-$,  speaking  u£  the  cretaceoiut  fire 
clay!^  of  the  state,  says:  ^*  Some  of  these  kaolins  enitable 

fur  tire  i  laysare  more  i-efractory  than  any  of  the  noted 
tire  chus  of  the  Uuiled  Males."  Fire  clays  aluso  occur 
in  comniercittl  quantities  at  other  points,  nnd  residual 
and  alluvial  clays,  well  suited  to  the  luanufiicture  of 
hricks  and  the  ch«nK'r  i^rjtde.s  of  cruckciy,  jilxHjnd  in 
every  county  itt  the  nortihem  part  of  the  state.* 

Graphite  occurs  in  largie  quantitiefl  in  many  coanties 
along  the  western  mar;g!n  of  the  crystalline  area.  It  is 

tpiiti^  ahuiidant  in  lijirtow  county,  where  it  is  now  iuiiie<l 
and  mind  in  th»  crude  ti.tate  na  a  tiller  fur  eummei-cial 
fertilizens.* 

* Gwivia.  Ili-'t<<rii<al  snd  InduatrisI,  psge  133. 

'  I  hi.).,  iwL-.-  I.fi; 

'll.iil,,  jiiijii-s  IJ^ii  ami  IS", 

'Ibid,,  p^jgu  l-t;i. 
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A  lifiht.  parous,  siliceous  stone  occurriiij,'  in  Murray, 
('hattoo<fa.  and  other  counties  in  northwest  (ieorjfia  ]uin 
iM'en  known  locally  for  many  years  a-^  tripoli.  Thoa|^ 
<litrereiit  from  this  tuinerai  in  origin  it  baa  similar  uses 
in  the  arts.' 

For  many  yeaiN  the  mining  of  inani;ane.se  ore  has 
l>eeii  an  important  industry  in  the  state.  During  sev- 
enil  of  the  years  since  18SO  In'orj^ia  has  heon  the  chief 
producer  of  this  valuable  mineral  in  the  Uniti><l  States, 
and  «inco  tliat  time  ba^  contributed  more  thiin  one-fifth 
of  the  total  yield  of  thp  rmintry.*  The  manfpinese  ores 
of  (he  state,  like  tln'  li!"wii  iron  OH's.  are  eoiitined 
I  chiefly  to  Bartow,  Floyd,  and  Polk  counties,  the  lai^gest 
I  and  moat  productive  deposit  «o  far  located  bninpr  near 
Carteravillo  in  IJartow  county." 

Mica  ia  quite  generally  distributed  throughout  the 
northeastern  pari  of  the  state,  occurring  in  many  plaoea 
in  coiumercial  <juanti(ieti.' 

Qcber  (le]>osi(s  of  commercial  value  are  of  wide  occur- 
rence thi-ou);hout  the  northwestern  part  of  the  state, 
j^reiierally  associated  with  the  l)rown  iron  ores.  These 
ocberdepoiiittf,  which  are  really  only  a  pulverulent  form 
of  brown  iron  ore.  arc  quite  free  frtHn  impuritiea  and 
w-  il  -lilted  for  makiiij^  linoleum  and  paint.  The  out- 
put uf  the  ocher  mines  of  the  state,  which  is  alwut  one- 
fourth  of  the  yield  of  the  country,  is  shipped  in  the 
main  to  Enjrland,  where  it  is  uaed  in  the  manufacture 
of  linoleum.' 

Pyrite  in  great  abundance  is  widely  distributed 

throujxhoiit  the  stat*',  hut  exists  in  only  a  few  localities 
in  suthcieut  quantttie«  to  be  of  couuuercial  iiupurtauoe. 
Valuable  and  extensive  deposita  occur  in  Lumpkin, 

Pauldiii}.'.  ill;  1  fluralson  cminties.  hut  no  deYielo|IDieint 
on  an  extensive  scule  lw>>  yet  been  done* 
Sandstone  has  been  extensively  quarried  in  Catooaa 

county.  This  variety  of  sandstone  has  a  dark  hmwn 
color  and  ii  semldeM  verv  clo,*clv  the  hrown  sandstone 
of  the  Connecticut  TnUey.  It  makes  a  beautiful  huild- 
in<r  material  and  :!]i]H';tr-'  f'>  He  (piite  duiu'de.  It  is 
also  foun<i  in  f^reai  ahuiiiiaiH  O  in  the  mountain  iiin<,'es 
of  the  northwestern  part  of  the  state.  Other  varieties 
of  sandstone  of  .a  liffht  color,  an<l  well  i  l  ipti-d  for  laiild- 
injr  |nir|x>ses,  oci'iir  in  Lookout,  .^aiid,  and  I'igom  moun- 
tains.' 

The  rootiii;,'  slates  of  (Jeorgia  occur  in  great  cpianti- 
tie.s  in  the  ii()rthwestern  jwrt  of  thp  Ktatc.  The  center 
of  the  slate  ijiiarryinfr  industry  in  the  state  is  at  Bock- 
mart,  ill  i'olk  county,  where  the  industry  lias  been  car- 
ried on  for  a  jyreat  many  years.* 
I  Talc  (H'curs  in  the  northwestern  pui  t  uf  tlii^  state  in 
quantities  of  economic  iinjK)riai)ce  uud  luu>  been  mined 
in  a  number  of  places,  eapi-cially  in  Fannin  county. 

*(ieoTKM,  HiBtoricalaod  Induotrial,  pame  144. 

'The  l'niu>il  Statis  CcoIolHcuI  Survey,  '- MiiierHl  BaMUinaa  of 

the  niiite<i  Si.iicr.."  liliVJ,  iiu«e  l:to. 
M.t'or^ri,,,  })Ui'>rii«l  Mtu  Industrial,  page  lilO. 

■  ibi.i..  ]«i:>-  H<" 
I      '  ibi)).,  iminf  l^. 
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Table  1  u  a  Bumnuiiy  of  the  stnUiiticj*  for  tbe  pruductive  luiuet*  and  quarries  in  the  state  of  Idaho  for  liK)2. 

Tabib  1.— SUMilAKY:  1902. 
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The  statf  mnkn  fourth  in  the  preciouii  luetaN.  tlu< 
chU'f  miniii*,'  industry  of  the  tfeBtlif  Wiid  is  fink  in  Iciid 
pixHliRtiuij,  though  tbe  latter  occurs  as  a  bv-prodiu-t  of 
gold  and  silver  mining.  Gtold,  ^ver,  and  loud  iDiitinj;: 
ovcrsluidows  all  other  mine  and  quarry  interests,  sis  the 
value  of  these  prodacte  constituted  orer  99  per  cent  of 
the  total  mineral  products  of  1902.  The  other  minerals 
mined  coiumcrclallj  wore  liiiiestoncs  »nd  dolomites, 
wndstonea,  bituminous  ooal,  copper,  precious  stone», 
and  uUceoos  erjrstalline  rocks. 

Other  mineralii  found  in  the  stut<s  l)iit  not  rt']Mii-t<>(l 
•8  mined  or  quarried  in  coininercial  quaDtities  in  190:2, 
arc  as  follows:  Antimony,  a  ])itrt  of  tbe  small  amount 
niit)(>d  in  tlii«  counti'v  Imvitij.'  Itcen  furnished  l)y  Idiiho 
in  lUUl  and  previous  j^eai-s;  iiiarbh*.  whic  h  ha^  been 
quarried  to  a  small  extent  in  former  yi-ar>-:  uiira.  mined 
iti  ItirniL-r  yturs  to  some  oxtenl  in  tlie  Uoheisuu  niiiiin>r 
di^tric^  near  Moscow,  Latah  cuuntv,  and  opened  up  at, 
sereral  other  localities;*  roonazite,  said  to  have  been 
found  in  tlie  ifolil  pliiecrs  (»f  Ofi>  P'iiio;  nickel  «>ti>s.  im- 
ported ati  oeenrrini;  at  tho  St.  Joe  mine.  Hliickbird, 
Xiemhi  cotmly;-  plattnuni.  irhtch occurs  in  >;ol(l  placera 
of  tl  (  -Kile;  '  uikI  lunff^len  ureN." 

l>evelopnK!nt  work  iva*  reported  by  y2j  uiiorators  in 
the  gold  and  silrer  industry.  'There  were  employed  on 
development  work  180  salaried  offidab,  clerks,  etci, 

'  Uniti-il  States  Geological  Surrey,  Tn-entieth  Annual  Report, 

*  n.i  l .    Mineral  UeMwow  of  Uw  United  States,"  1801,  pegs 

*  Ibid.,  pern  Zil. 
•Ibid., 


ii|'I-  r,  1  i^rvt  li>ii«  Mi.Do*.  1:  "llli-i'<'UMTv«tiiIllJie  rtick«.  2. 

vvlio  ix'ceived  SKH.atiO  in  salaries,  and  8.j:i  waj^e-eurnors, 
who  were  paid  §H!»7.412  in  wajje*-.  Tiicre  was  nUo  jwid 
to  '254  employees  ^ir)H,iit;2  for  work  done  by  eontraeU 
The  niiseolliincons  expense*?  ninonnted  to  liJ'J8,217.  and 
the  cost  of  supplies  and  niaterials  to  $4<i5,05S. 

The  following  table  shows  tho  value  of  all  manufac- 
tured products  of  this  state  for  1900  and  the  value  of 
the  pro<Iii(  t>  uf  the  nianuturlurlipj  iiuiustries  baSCd 
primarily  ujKjn  the  pr«)diu't.s  of  mines  and  <(uarries; 


and  tjiuirrief:  1000. 

iMtnTky. 

Valmofpiailiiirl, 

All  iiiiiiiii(,ifHirL'»  

   tliOSOkHB 

i'Uiy.  irlKs**.  itiitl  sloiK'  litiHlurl"  

Ifuri  Kinl  hi'.vl  nuM  Mv-lr"  i»i^"|ii(-ih   ... 

Uolalo  mid  meUil  |Mtud(H<u,oiliiHr  Uinii  liuu  uikI 

135, 10> 

9t,m 

a9«,7T« 

Tbe  value  of  tbe  pruductt^  of  MianufacturoM  utiii/.ing 
mine  and  quarry  prodncts  was  9.9  per  cent  of  the 

\:ilui  iif  ull  iiKiiiuractiirrs.  Aliiics  um!  inKirrii-s  riii- 
ployed  :i,5<>y  watfe-earueis  iu  iyii>2,  who  were  jjuid 
98,908,504  in  wages.   In  1900  manofactnren*  gave  em- 

ploynient  to  1 ,4TT  wsifje-fitrner*.  wlin  rereivrd  >*si!'j,()S8 
aswaofes.  Minesand quarries,  thcrcfoiT, employed  70.7 
per  eent  of  the  wage-earners  of  tbe  two  industries  and 
paid  .Sl.y  iMT  cent  of  the  wajjes.  and  nmnufactiires 
employed  per  eent  of  the  wttge-earnuri*  and  paid 
18.1  per  cent  of  the  wages. 

(208) 
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The  Buniial  production  sioce  ItiHU  of  tho  leading  min- 
erals of  tho  state  for  which  valoea 
shown  in  the  foilowing  table: 

Taiub  3. — Vuhe  ^ mmiA  prodwiim  ofjuriw^patminmib:  JS89  to 
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1  EBllmal«!i  of  till-  Innictor  itl  ibti  Mint  u»  vuIul'  u(  Utc  rcllut-))  prtxlucc 
■ilver  at  colnlni;  vkIuc    The  nhuaciTOD  in  Tilile  1  are  Um:  valnaaioillN. 
»  Not  wponcd  wpiitaUlT. 

*  CooimticiaU  valu«. 

*  Oeonn  Agmn,  taatft  Unrsold  «Bd  Mftt. 

'I'lii-  itiiiiiMiil  prothiction  at  former  cfusiis  y(  ;n  -  was 
coiitiiiod  to  gold  and  !»ilver,  with  tlio  exception  of  ii 
small  copper  ontpnt  in  1889.  The  gold  and  silver 
rcturn.s  for  iln  mineral  ceosus  jrears,  boginninj;  with 

1S70,  arc  follows: 


tl.<M,Ml  i 

^ToML — Gold  WM*  found  on  iho  l*on  d'Oreille  river 

in  ISo'i  \>y  a  Froiieh  (^itmdntti.  hut  not.  in  puyin^r  <jimii- 
titioM.  The  niiiiiii<jf  j!:rovvlli  of  tho  •^inlo  dates  frauj  the 
discovery  of  the  Oi-o  Fino  pla<  <  i  iiiiin  ~  in  ls<Jo.'  Other 
discoveries  .sor/n  fullowed.  Tho  iniin  ^  :it  Floronvo  nt 
the  hoiid  of  Mciuiow  crct'k  wort'  dincox  crod  in  the  fall 
of  1861:  at  lioise  hiisin,  u  v*  ry  rich  placer  district,  in 
Au>rH<r.  )'<\>i;  iind  atO^ylicr  in  As  in  nil  tumv 

jjoh!  ili.-ti  icts  the  first  iiiiiniiff  wa.s  phu-or,  tho  i<  k  ;iiiuti 
of  (he  vein  mines  coniiii^r  lat«r.  Th«  Poorman.  one  of 
tlie  fiiinoiis  vein  mines  of  the  state,  was  lopute<l  in  the 
siunmer  of  ls<'>r>.  The  {fold  and  silver  j)rodnction  of 
the  state  in  lS»!»'t  was  estimated  at  ^17.(X)".(Hio.  Init  with 
the  exhaustion  of  the  rieli  plticei's  it  fell  otl'  rapidly. 
The  following  table,  eonipihd  from  the  reixirts  of  the 
Director  of  the  Mint,  jfives  tlie  vahie  of  the  aiuiual 
ptTKluction  of  <rold  and  silver  from  to  J.-^SS.  in- 

'  Report  of  J.  Htm  Browne  in  "  Minenil  Aeronrces  of  Ihe  United 
Stal«aii"  1«HI,  i«Ke6171L 


oliuire;  for  the  subsoquent  yeans  it  will  be  found  ia. 
Table  3. 

[Buiimitleii  by  the  Dlrwtnr  (.1  th<r  ~J)nt.] 
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>aUTcr«t«ii)dflla(i  

*ngui«a  iwior  toinittkcn  <Mwt  Tlie  IlitMiKi  ladHKiir.  un,  ftg*  tM< 

Tho  lowest  point  was  reached  in  18T8,  when  the  total 

gold  and  silver  proflurtiiin  wu-  *1  .:^5u.(>i)0. 

LluiI. — Idaho  leads  all  states  and  territurie.'*  in  Icud^ 
on  acrount  of  tho.  large  deposits  of  argentiferons  galenaa 
of  the  ("oeur  d'Alene  distriet.  which  lias  furnished  the 
major  part  of  tlie  silver  and  lead  product  of  the  state 
!*ince  th*  tii-t  working'  of  the  Oienr d'Alene  minefl  in 
lss»;.  ^\  itli  rht  exception  of  the  year  18rtl».  when  the 
protiiat  ot  Coour  d'Alene  was  rtduced  by  Btiikes,  Idaho 
has  been  the  first  in  lend  prodnetioB  since  1886.  In 
IKO'J  the  state  ])rodiic<»d  over  30  per  cent  of  the  lead 
pi'oduet  of  the  country. 

lAmeiionesaiii]  ihiioiiiiiix.-  None  of  t he  quarrj  indus- 
tries are  extensively  <levch)pcd.  There  were  13  oper- 
ators-H  IndUiduals  and  5  firms — enj,'njred  in  workinfj 
11  limestone  (|uarries  in  1'.»0'J.  The  value  of  the  pixid- 
act  (^15,07:1)  shows  the  slij^fat  and  local  character  of  tho 
industry.  Of  the  product,  |!13,049  was  uwd  ft)r  lime 
and  *2.<ii'o  for  (lux. 

S'ai'lKt"nes  antl  quartzit^. — In  the  t«andiibouo  indus- 
try in  operators — ^7  intUvidoals,  S  firm«i,  and  1  incorpo- 
rate<|  conii>any  worked  11  ijuarries.  The  valne  of  the 
product  was  I  :i  777,  compo^  of  building  stone, rongh, 
!?7.Si>3:  dressed.  ^S4:  and  rabble  stone,  $5,530. 

( 'initJ>!tiiiiiin"iiK. — Coal  was  miner!  in  three  counties, 
Lemhi,  Freuioiit,  and  Uoise,  to  a  rerj  ^mall  extent,  the 
total  prodnction  being  2,030  tons  of  a  value  of  $5,180. 
The  state  is  the  least  importeat  of  all  the  coal  produc- 
ing folates. 

All  nflter  mtnerah—T\\e  state  is  not  a  large  copper 

prn.!i:i.',  v.  ihi-  .■ntpiit  fm-  l!>o:>  Ik  inir  le.'^s  than  a  <|ti;ii  d-i- 
of  u  million  of  pounds,  hut  the  niine^i  of  the  Seven  Devils 
district  have  abipped  some  high-grade  ores,  and  the  de- 
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velopiDent  of  copper  luinesat  Mn/dtey,  in  Custer  county, 

and  r>ri>cti<>ii  of  ritrti.-K  r-.  'jiv4'  promise  of  a  mateml 
incrau>o  in  tUe  topiK*r  prodiu  t. 
Opab  h«Te  been  found  al:  a  nutaber  of  point$  in  the 

sliitc  iiinl  were  pr«>diu  iHi  in  (<>  »  -mall  extent  fruin 
oue  ioailit.v  ill  Owvhee  c<)iJiit\.  In  1S!»U  r(Hisi(lei-.il)le 
development  WM  conmiciHcil  near  Moscow,  Latali 
comitv.  wlifre  opn!  <><-<'iirs  in  the  tmehyle  roeks  and 
production  was  contitiued  for  a  year  or  two.  The  out- 
put for  1891  was  estimated  at't&,000.  Other  oocur- 


rences  are  at  Opaline,  Owyhee  county;  near  Salmon, 

I^eiiihl  county,  wln  tf  ^rcnKtifiil  opid  wu.-  found  in  trii- 
'  chyle  Liowlders  aiul  li-acrd  to  the  |i)irent  ledge;  and  at 
I  Fantber  creek,  I^eiuhi  county.    Smoky  ([iiartz  in  large 

crystals,  up  to4und.'  im  Im  -  ii'  liumeter, faa^beenfonad 

lit  linuidy  creek,  in  l.r^iK'ii  munly. 
Altliou^'li     state  liii-^  III  (lituidaiictt of  good building 

Uiateriul  in  the  i^muites  and  other  siliceous  fTVstHlliiie 

roL-ktt,  tho  demand  for  it  is  mill  suukll.  Two  i|uarrie!i 
I  were  opemtod  to  a  small  ezteat. 
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Tkble  1  is  a.  somm&ry  of  the  statistics  for  the  productive  mines,  quarries,  and  urells  in  the  state  of  Illinois 
iorim, 

Tablk  1.-8UMMAKY:  1902. 
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The  oml  deposits  nnderiie  an  extemivft  area  and  are 

part  (if  the  ('i-iit t;i!  I'ojil  liold,  iii''lu:!r--  Iinliiuiu  and 

western  Kentucky.'  The  lead  iiiiiu>.s  of  tho  (iiilt^nu dis- 
trict have  been  io  operatioa  for  nearly,  if  not  quite,  a 
centiu y.  Init  to-day  more  zinc  than  Ioa<! .  n  i>  i-  ]tro(liK  t.'d. 
The  Niugarii  liinostone  of  I>-iiu>iit  nnd  .lolict  is  a  tino 
grained,  workable  .stone,  inueh  in  deinand  in  tlio  interior 
states.  A  good  quality  of  -midstone  is  iilso  found. 
Until  ijuile  recentlx' tiie  fliiiii>|i:if  luinfii  iu  the M>utlu'rn 
juirl  of  the  state  were  the  miiI\  .-ouree  of  SUppiy  of  this 
uiinenil  in  tlie  United  States.  There  are  some  petro- 
letini  and  natuml-jriu  wells,  <^oo<l  clay  is  plentiful,  and 
I*ortland  oenjent  is  ninnufaetuitvl  in  hirffe  <|Uiintities.= 

In  addition  to  the  ininenii<t  reterred  to  in  Table  1, 
iron  ore  and  mineral  pi(.niient8  occnr  !n  tbe  idate,  but 
were  not  produeed  in  eoniuiereini  ijunntities  in  li>ii-2. 
The  state  ranked  sixth  in  mines  and  quarrias  in  19u2 
aoeordinif  to  value  of  product. 

Table  2  presents  the  value  of  produetion  of  the  iiiaii- 
ufiK'turin*.'  industries  of  liiiit  state,  which  are  btte^edpri- 
marilyupon  the  pi-odncl8  of  mines  and  quarries,  and  alao 
tin  v:ilii(<  "I'  all  itianufacturod  products  iu  Illinois*  a^ 
repi'iti  il  t<i  tilt?  Twelfth  U^Misns. 

•Unitwl  states  CieoluKiial  .Sumn\  "MitK'nil  ICtwmn-i't^  of  tlw 
VaitMl  BtaiUw^"  1802,  jmwb  298. 
■  King's  Handbook ^tbo  fTnited States,  i»n^-f.  -MQ  and  207. 

(SM) 


iir(lwetlk). 

Tabu  St. — Jtmufiieiureii  btuei  primarify  tipwAepndiul«<^m(n*» 
and  quarries;  ISOO. 


Valnv  <j<  )»n>i!n  t. 


rL(i> ,           null  .t'liK-  pri.iliu'K  , ., 

MvtnlK  WMi  mvM  pru4i>cl9s  uil>er  (linn  Iron 

•>.«».» 

The  viihte  of  the  jjroduets  of  niniinfn'^tni-es,  Ita.sed 
primarily  upon  minerals  mined  or  <piarried.  as  .shown 
by  tbe  forogoini?  table.  w««  *!fft6,9«2,»01.  or  m.6  per 
cent  of  tl-M'  tntal.  Tlu-  v:iln.'  -.f  fLr  t.  lal  jin i^luct  of 
mines,  <ju:u  ;  u-..  and  Wi'llsnt  lllinui-  in  I  •n;:.  aiiil  i:i;itHl- 
facturee  in  ll»>ni.  si,29T,9W,.''"^.  «i>ieh  itiauufuc- 
tures  contributed  per  cent  and  minc»  and  qiwrries  3 
I  percent. 

j     The  Twelfth  Census  sliows  tbat  on  thp  average 

;  ;^1»').llM  «ai,'e-<.'anieis  were  enpi<|:ed  in  nianufurturcs 
in  Illinois  in  1'.«m».  anil  that  ?<l'.»l..Mt»,iM*2  wsl*  paid  iu 
wage>!i.  The«vera<re  number  of  \va<r»'  eai'nftra  engaged 
in  mining  in  IWJ  wat)  40,5^,  and  tbe  wages  paid 
amounted  to  t28,980,397.   The  two  industries  together 
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){are  cuiployment  to  436,633  wujiro-carnera  intbtg  the 
yen*,  and  piidd  $218,497,369  in  wagcu.  Mraafmctures 
gave  employment  to  90.7  per  cent  of  these  irage-earn- 
ers.  and  paid  ST.({  per  cent  of  the  tragea,  while  mining 
•'inployed  liut  '.•.3  por  cent  uf  the  wa|se<«uiieni,  and 
puid  only  I'ji-i  per  cent  of  tlie  wages. 

The  foUowinff  table,  compiled  from  the  reports  of 
t!i*'  riiir.'.l  Stat.'- ( irnlui,ni-ul  Siir\c\ . -liMW  -  tin' value 
of  the  production  of  tbu  leading  niinoruU,  except  for 
lead  and  aine,  for  which  values  can  not  be  obtained, 
from  1890  to  190S: 

Tablb  3. — Vahu  qf  amunl  iiruduelStn  of  the  principal  mineraU: 

18(00  to  I90g. 
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1  Includi')!  j,riMhK-Ufri  tO'iii  Kmiucky. 

*  Obuos  teunak 

*  InalBdcalB  Pntlana  cement. 

CW.— The  bitiuninou:;  cual  deposits  in  Illinois  un- 

dcrlic  .Mitnc  .'i.'iji'Ni  sinim-r  mili-^.  or  ulniiit  piT  oont 
(if  tin'  !ir<>!i  of  the  state.  Tlie  <<>:il  lii-M  extends  from 
tile  norllieni  lioutidary  of  (iriii^ly  'ii  inty  v\e>t  to  the 
Mi>si,-sippi  river,  near  IJoek  Ishimi.  ami  ^oiith  aiontrthe 
Mi».sii>^ippi  to  the  iKirth  line  <>!'  IIender>on  eounly, 
where  it  leaveH  tlie  river  tin<l  inelines  eastward  to  the 
soatbem  part  of  Jackson  county.  Although  the  first 
discovery  of  coal  in  the  United  States  was  made  in  Illi- 
nois hy  Father  IIennc))in  in  1<>T!»,  near  the  picsent  <  ity 
of  Ottawa,  there  is  no  protiability  that  any  luineij  were 
opened  in  that  locality  nntil  lon^  after  coal  minin^f  had 
begun  in  tlie  .southern  jnirt  the  -late.  Tin-  tir-t 
record  of  coal  mining  in  the  .sUtu  waj>  in  in  Juciv- 
aon  county.  In  1833  several  boat  loads  were  shipped 
from  thi^  loculily  ti.  New  ()rleaii>.  iiinl  in  IS.",:'.,  r,.oiio 
tons  were  mined  in  61.  Cluir  i-ouuty  and  talicn  to  .St. 
Louis.*  Since  that  date  there  has  been  a  eontimml  in' 
crease  in  the  eojil  j)ro<!tictioii. 

In  lyita  coal  wu.s  ininetl  in  .">i  eounlie.->,  il  of  which 
showed  an  increase  in  production  «>ver  1901  and?  a  de- 
crease, (lie  romainii)};  (>  eomities  not  lieiiijr  reported  in 
ll'Ml.  .Smgamon.  with  an  output  of  4, 1 7:.'.7  J-.'  Ion>. 
ranked  first  uiiioii<r  the  coal  pro<lucinjf  counties:  .St. 
Clair  second,  with  :;,.S2a,24S;  and  Vermilion  third,  wilh 


8,586,S01  tons.  Other  hirge  coal  producing  coimties 
are  Bareau,  Grundy,  Loanlle.  Macoupin,  Madison,  and 
Williaanop;  eoeh  Inveaproduction  exceeding  1,000,000 
tons.   Illinois  ranked  second  among  the  coal  producing 

states. 

The  789  coal  operators  gave  employment  during 
1909  to  36,817  wage-earners,  or  90.4  per  cent  of  all 
wage-ear  iirr-  (■iiLrai.''i'd  in  mine-  and  ininin;,^  in  the  state 
during  the  year.  I'licy  aiuo  paid  in  wagea  ^24,;^7t),301, 
ot  9S.9  per  cent  of  all  the  wagee  paid  In  the  mining  in- 
dnstrie-  of  the  state. 

The  following  table,  compiled  from  tite  reixtrl^  of  the 
United  States  Geologioal  Survey,  shows  the  annual  prb- 
dnction  of  coal  in  IlUnois  sinoe  1883: 

Tablb  4. — Annual  jtrothiftion  of  nml,  hiltiminoiin:  ISXI  t-i  /."W. 
[Ciilt«d  Htiitea  Ocril(^i<'iil  .Snrvvy.  •■Mliirmi  K,->,iiiri-.-fc  n(  tlir  riilu<l  suai>,"] 
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/,////». v/«//..v  ,ii,<l  dtdomiU;!!, — Illinois  ninkeil  -f  oii  i 
among  the  limestone  producing  states,  the  pi-oduia.s  of 
its  i|iutrries  in  1909  being  valued  at  lis.3,232.123.  The 
roek*  ie|ireseiit  most  of  the  epochs  of  the  Silurian, 
.  Devonian,  and  Carboniferous  ages.  A  notitblc  lime- 
i  stone  is  quarried  in  Will  oonntr,  in  the  ncinity  of 
Leniont  and  .Toliet:  it  is  :i  fine  i^raiiieil.  Ii<.dit  colored 
Niagara  titone,  soft  and  ea»ily  worked,  taking  readily  a 
smooth  surface,  but  no  polish.* 

Of  tin'  IfHi  producing  i|n:irrie-.  !iad  :i  pn Mliietioii 
valued  in  excess  of  J10,i.KJt»,  und  only  7  produced  istonc 
valued  in  excess  of  $100,000.  Code  county,  with  an 
output  valued  at  !?1.4IS.-10s,  ranked  first  nniotij.'  the 
limestone  produeiiijjeounties;  Will  county  .st-cond,  with 
a  pixMliieti«m  vuIiuhI  at  $485,968;  and  Kankakee  county 
third,  with  §:i:»t;,ul7. 


■  JUinoiii  Bureau  of  Labor  KUtkilcn,  Tweuty-firet  Annual  CmI 
Beport,  IWae,  imwb  1. 


2o: 


'Stoum  for  Building  itnd  Dectiratioiv  lif  Geoige  F.  MeniU, 
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mNE8  AND  QUARRIE& 


Oeaunt — A  fine  quality  of  magnesian  limestone  wan 

liisctivr-rti!  ;it  I'f-iii.  founly.  in  fluritijj 

tlif  I'oiistnictioii  ot  tlif  Illinois  and  Mii  liipm  iiuiul.aiul 
in  the  Mime  year  a  fBctory  wji-*  fii-rtod  for  tho  jnoilur 
tinn  (if  iiiiluntl  rock  (•''ini'iit.  Tliis  plaiU  isstill  sucfOss- 
r'uiiy  <)j)i'iato<l.  Asih  ushI  Ift4  t<jry  wa;»  built  in  1801*  at 
Lb«i11«.  and  Iihs  sin<'<>  Itoon  in  contimzoiM  opemtton. 
TIio  iniinufjKturi'  of  Portland  cpnintit  was  first  rcjioi'ted 
froju  Illinois  in  lsjt4.  at  Oglo-iln'.  Lasallo  otiiinty.' 

In  1802  tht')«>  w  t>rc  +  Portland  coment  plants  in  this 
st;tti\  llliiioi-.  i-Knked  sixtli  aniotijj  the  states  producing 
r<jiilaiid  wiiK-nt  at  the  tiiih'  nt  this  reixu't. 

The  follow  injjf  liL'nix's  from  the  reports  of  the  United 
States  Geolo^ieal  Survey  «bowtlie  production  of  oement 
in  this  state  sim  e  1S!)4: 


INirlliiUiI 
CWMM 

(battel*). 

NatanI 

rock 
eemeot 

(bnriwlt). 

l'*91  

7.10 

a.e» 

!«,«» 

|1| 

146.  'JliT 

r.i4  w. 

."'10  i«»> 
liU)  ■►,"S 

iM,»4» 
107,  BOD 

]  •nw  ,   ,  ,  .                                                                                  , ,  _ 

If.tll      

im  

1  No  fnaucUmi. 

I'Tiiin-xjuir. — That  this  niinn-al  was  known  \on\r  uffo 
is  proved  by  the  dittcorery  of  fluonipar  t^haped  into 
orimmentfi  in  some  of  the  prehistoric  mounds  of  south- 
ern Illinois.  The  earliest  scientiKc  mention  of  its  oeeiir- 
renco  vtwi  in  iHi9,  which  describes  ^ipecitueus  obtained 
in  the  vicinity  of  Sh»wneetown.  It  was  finit  di»oT«rRd 
in  Hardin  eonnty  in  1h:?!»,  and  in  1^4l'  4".  (tiininL.'  ^vms 
liitil  ttctimily  cuuuiieiii-ed.  The  deixisits  of  lluorspar 
and  galena  of  Hardin  county  occar  in  the  limestones 
which  iitidi  rli<'  the  ('r<;d  Measui'es  of  the  st:it<«-!  tionler- 
iug  on  the  <.)hio  river.-  Until  160$  the  Hardin  county 
mines  near  RiMiclare  and  those  in  Pope  c-ounty  sup- 
plied all  the  flnor.'spar  produced  in  the  I'nited  States,' 
but  since  I'.MH)  Kentucky  has  led  Illinois  in  the  output  of 

'  Uliit«d  State*  Geological  Surwy,  "^klintiral  Resoun't-s  r>f  tlip 
Doitad  State!,"  180%  pMO  798. 

*Ttwmui&im  of  tbeAmerieAn  Inatttuto  of  Mining  Fj^nn^<^. 
1893,  Vol.  XXI,  imges  31,  32,  anJ  Si. 

*  I'nited  iStAtes  Ueolofcical  Survey,  "Mineral  Komrcca  <rf  the 
United  8Utw,"  IWl,  page  870. 


thiH  mineral.   A  small  quantity  of  fluorspar  was  pro- 

(Itirri!  ill  I'i.p.  cninirv.  I!).,  in  l!*t>ii. 

l  ilt  sijUiivijiig  lijrures  from  the  reports  oi  the  L'nited 
States  (leolof^'icnl  .SuiTey  show  the  production  of  fluor- 
>\MV  in  Illinois  since  tl  i»  *ii,n ires  .since  1805  bein|f 

combined  with  those  for  ivcutuckv: 

(Foiled  Stal«dMliiflailSiimF,''lliiMnlBHMiiMia(Uie  Coiled  Slate*.") 


ahontoan. 


Short  bmi. 
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KM. 

IMT 

- 

IWD  . 
1^. 


1,  '.■!■.' 

l.nco 

\uoo 

ft,  1*0 

c.ooo 

\2.  m 
T.riiiu 

4.0UU 

<iK,4n 

Mr..  sxN) 
'  IM.W 
MS,  Me 
18,840 


<  InctaSea  Kcatnaky. 


>Kopni4iMtian  nmmd. 


Lfod  and  gim  i»r*. — ^The  lead  bearing  district  in  the 

nnrthwoitrni  cnrncr  nf  tlic  <t:itc  is  entirely  comprised 
within  the  limits  uf  Ju  Davie.ss  and  Stephenson  cuun- 
tiee.*  nib  distrfefe  foms  a  part  of  the  upper  Missis- 
sippi lead  refjion.  Avli;ch  nrrnptc^-  an  ni  i'ii  of  -(iim-  :;.t"H) 
M(uare  miles  in  Wist-onsin,  Iowa,  and  Illinois.  Lead  is 
supposed  to  have  been  obsen'ed  at  eeTeral  points  along 
the  Mississippi  river  by  \a-  Sueur  In  17<m'.  and  the  lead 
rejfion  of  the  upper  ilississippi  was  located  on  a  uiap 
published  in  Fnoce  in  1753.  Alining  of  lead  ore  in 
Illinois  was  jjrolmbly  not  in  ncti\-e  progress  much  before 
1827,'  the  period  of  gi^eatest  production  belncr  from  184«> 
to  IS.'iO."  (ialena.  in  .lo  Daviess  county,  hasalways  been 
the  center  of  lead  niinin<f  in  Illinois,  and  up  to  tin-  com- 
pletion of  the  railroads  was  the  natural  outlet  for  the 
lead  Uiined  in  Wisconsin.  Zinc  did  not  eoine  into  the 
market  until  18^,'  »ioce  which  time  its  production  ban 
increased  until  it  is  now  nuu  li  ijreater  than  that  of  lead. 
In  Hm)2  the  production  of  zinc  ore  in  Illinois  amounted 
to  2,778  tons,  while  that  of  lead  ore  was  only  792  tons. 

Vhy.—'J^ifb  state  ranked  thiiteenth  in  the  prodnctioo 
of  clay  in  liMhi  according  to  value,  pi-oducinjj  I. ft  per 
cent  of  the  total  for  the  United  States.  The  value  of 
the  clay  produced  by  the  7  opentors  ims  838,463. 

•Geological  Siinev  of  IIBnoic^  1M6,  Vol.  1,  imjfi'  I5fc 
'Iowa  ticolopoal  .Purvey,  Vol.  VI,  (n^ut  \h  and  U>. 
•(leojojrical  Harvey  of  Illinois,  18W5,  Vol.  I.  paf»IW» 
'Iowa tiwlogical  i$tUT«y,  Vol.  VI,  page  18. 
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S'tiiilKt'Oii  xit)i<i  iiHiirtzilis.  — CiiriMniif»Tt>us  siiKlstones 
of  lij^ht  aod  dark  brown  color  aud  good  quality  are 
founfl  n««r  Carbondale,  Jocksori  cotmty.  The  Atone  \» 
of  iiuMlium  U'xtiirt'.  works  readily,  ami  c'l(>s(>ly  n'sein- 
ble«  M>mi;  of  tbe  Coiiiio-iiciit  browni^tones.'  The  lb 
Mtnd9tonequaiTicflr>(M'iiitin;,'  in  lUinois in  IfWI3  were lo- 
Cttf<'<l  ill  Ali'xuiulor.  Ciii  roll.  (lay.  Fulton,  Henry. .lack 
iM>n,  Lee,  St.  Clair,  Wbit«i>ide,  and  Union  vountiet^  mid 
produced  an  output  valued  atSSSfSOO. 

'  Stones  for  Bnitding  nnd  DeMmtkm,  page  13& 
M  14 


Natural  gan. — ^Natur-.il  jjus  wits  first  ilist  ovei  tMl  in  llli- 
Doia  in  Cbaaipaign  oouuty  iu  IhiZ.  lu  later  .veaiv  it  hm 
been  found  in  many  other  countiod,  Init  tht'  wpIIs  gniier- 
ally  liavi'  lioen  shallow.'  Tlie  natural  <ra>  of  llie  state  in 
\^y)-l  came  fi-om  tbe  wellii  in  liandolph  and  Bunuu  foun- 
tien,  the  entire  production  beinif  valued  at  only  $I.h44. 

There  wen-  two  petroleum  wells  in  Illiiioi>*  in  I'.ticj. 
Tbe  luaxinmiu  production  of  petroleum  in  tbe  estate, 
1,400  barrels,  woe  recorded  in  1889. 

M'iiii.mI  si;ii.-s  Gvoli>)rifal  Survey,  "MbienI  Aeaooraw  of  the 
Ullltv«i  KtaUas"  iMKi,  fMHU  7dtt. 
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Tabic  1  is  a  somuiarj  of  the  ^tatistioii  fur  the  pro- 
ductive mines,  quuriea,  and  natural-gas  and  petrolBmn 
wells  in  Indian  Territory  for  1903. 

Tabu  It—Bammartii  IMf. 


Nittn'x  r  or  miut^  attaniM 

mill  u.  ll«  

XuiiiIk  r  I'l  "iwl.. 
Bu!url<'i|  Mllli'lnll, 

Vututwr  

hiiiiirlci*  

WuL'r-ranifP*; 

A^t-raK'*  liuiulM-'r, 

Wil);.".  

Cnrilrifl  wi'fk  

SliM'f  ilttlllKlUlt  VXi*«llM»l . 


TBI) 
f">I.OSl< 


now  rock. 


>ll-vrililll««u»l!Xi>«luioi  I  I8W.333 

Can  trf  mipplia  •nd  aMMilals  .  KK,  M 
ValDCorpiMiMit   M,«,nt 


I.T6S 
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>'«,«10 


5 
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I  Iticlii'lfi-  Min'nitijpi  II*  (ollowa! 

lli''v'U!«  rrixlalUtit'  rm'liH.  1. 
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2(1lwel]»>iuid 
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the  tuUil  value  of  the  products  of  manufaclurei*  ia  ludiau 
Territory  in  1900: 

Tabiui  9,—36mufmt«re9  imed  firimmUff  wfion  the  prodvtu  of  mhui 

omi  ijtiarrfff:  }!>()(}. 

iM.nrnv.  Value  of  ptodwet. 

All  mninitiK  iiirc"  I   II,«<,1M 

Bawd  upuu  [inxliK'ts  ot  uitutta or  qoanies:  i 

Clii]r.(lwB,  «u<l  Mvnc  prodoete.  (70,114 

Vmm  unit  iBfikl  piddDcts,  o«bcir  ttan  iMm  and 

  ftliMt 

]Ikc«lluicga*lDdiMtf(«>  ^  m,m 

  au,f» 

AUgtkw   a.Ctt,aB 


Iiivcstigjitious  as  to  the  gcoloffical  condilimir.  uml 
forniations  of  Indtan  Territory  begHn  us  oarly  u»  181(*' 
iiiid  liu\'p  I)oon  continund  from  time  to  time  during  later 
years.  In  IHiVS  the  geologist  of  the  Paeitio  linilroad 
expedition.  .Jules  Maroou,  made  an  ini{M)rtant  recon- 
luusaaooe  of  the  aouthem  part  and  gave  to  the  public  a 
lietter  Icnowledge  of  the  lithology  and  structnre  of  coals 
in  thi-s  vieiiiity. 

Of  the  ti>tal  niiiiei-al  production  for  in  Indian 
Territory.  '.•><.7  per  cent  wa»  coal,  bituminuUH.  and  the 
remainder  was  nsphaltum  and  bituminous  nx-k,  natural 
gax.  petroleum,  and  siliceous  cryritalline  rocks.  Con- 
siderable development  Trork,  chiefly  in  coal  mining,  vras 
earned  on  during  the  year,  S16",'261  being  expended 
for  this  purpose.  Copper  and  j^oid  ore^''  are  known  to 
exist  in  the  Wichita  mountains,  nithonjrh  thej  were  not 
mined  in  t'oniinereial  (piautitieH  in  lit02.  Sandstones 
and  quiutzitea  extend  over  a  large  portion  of  ttte  terri- 
tory,' and  limestones  and  dolomites  are  found  north  of 
iIk'  Arkaiisiis  river.  No  sandstone  or  limestone  pro- 
duction wtts  reported  rUiring  iil02. 

The  following  table  pi  esents  the  valneof  theprodncts 
of  tliose  iimhiifaetnring  industries  \vhi<  h  are  based  pri- 
uiarily  upon  the  products  of  mines  and  cjuarries  and  also 

'  A  ( n'i>|i>ai<-:il  [{t'CDimaiMwnL*  of  the  foal  l-icMs'  <>l  Intliaii  Ti-rri- 
tory.  Iiy  Nniili  K.  I>mkc,  I'll.  !>.,  ymgf  Hl'T. 

'Uniicil  Stjiti'H  (.ieologitail  Burvcy,  "Mineral  lU,-tsuurct.'i)  of  tiut 
Unitetl  stiiN  H."  1887,  page  730. 

(210i 


The  Talue  of  the  outpot  of  the  manufactures  bn«ed 

primarily  up>in  thi' prr»lnrt>  uf  mines  and  (piarries,  us 
shown  in  the  alwvc  tabic,  amounted  to  iH-Ui^Olifj  or  ii.ii 
per  cent  of  the  total  value  of  the  mannfeetured  product 
of  the  territory  for  lOiM"),  indii  atinLr  (!uit  iimmifm  lui 
in  Indian  Territory  is  but  slightly  dependent  upon  min- 
eral industries  for  its  raw  or  partially  tnanofaetnred 
material. 

lu  1902  there  were  employed  in  mining  and  quarry- 
ing in  Indian  Territory  an  average  number  of  4,814 

wage-earnei>  who  i-eceived  tin'  <um  of  ♦3,LS3,322  in 
wages.  During  the  wnsus  yciti  of  h*<M*  there  was  an 
average  numl>erof  1.714  wage-earnci"s  engaged  in  man- 
ufactures ill  tho  territnrw  :unl  thrv  ri-cci\'i'il  i^.-.ru^.st*?^ 
in  wages.  'J'lie  eonibined  iiiuuufinturiui/  ;uul  iiiiiting 
industries  gave  employment  to  f^.'i'js  wage-earners,  who 
j-eeeived  ij^S. 737.221  in  wages.  The  mines  and  <ju;iri  ie3 
employed  7H.7  per  cent  of  the  total  nmnljer  ol  wage- 
earners  and  |>aid  H.'».:l  per  cent  of  the  total  wages, 
while  the  manufactiu'ing  industries  employed  '2ii,3  per 
rent  of  the  total  number  of  wiige-earnei's  and  paid  14. S 
per  cent  of  the  combined  wages. 

(  h;tiimiiu»t»,—{^<M\  mining  is  by  far  the  most 
iniixirtant  mineral  industry  in  Indian  Territory.  The 
coal  tields  occupy  all  of  the  area  of  the  ("reek  nation 
and  parts  of  the  area  of  ths  Oht^rokee,  Chickaww,  and 
Choctaw  nations,  a  total  of  abont  iK>,€00  square  miles.' 
These  tii  l  l-  Ihmu  hitiiiiate  relation  to  the  Coal  Meas- 
ures of  Oklahoma.  Kansas.  Arkansas,  and  part  of  Texas.' 


'  riiit»sl StjiU-f  ( ifoki(:ioal  Snn'cv,  Twt>iitv-w'cinui Auiiiwl  \W]u irt, 

i<HK>-i(Hii,  i>uit  III,  jaipi-ar;). 

•A  (ieokijjical  UtHtuuuaiiiiatU'U  <ii  tJ>eC<ial  Fields  of  Imiiau  Tt-rri- 

toty.iMRttaaa 
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The  dovolopmcnt  of  ooiil  doposita  adjacent  to  McAles- 
ter,  begHn  in  1872,'  whoro  h  t  oal  luifaiblB  fM'  cokiDg 
was  obtained.  In  1861  oiieratioiis  were  comiiicnccd  in 
tin-  vicinity-  of  Siivanna  and  Lehijrli.'  and  iu  1886  the 
I'liM  ctimnieicial  i'oiil  production  was  roported  in  Indian 
Territory,  nmoiiDtin;;  (o  500,000  short  tons. 

Thu  fuUowiii}^  UiltU-  gives  tho  anniml  prodtutioo  and 
value  of  bituminous  coal  mined  in  Indian  Territory: 

Tabu  8. — Ammal  pndmiioH  oj'  tmil,  hUumitteim  iMV  to  ItOt. 
(Cntad  BiatakCMlaiile*]  Samr,  "Mtnenl  BMonnei  of  the  ITnltad  DWw:") 
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Tbe  above  tablo  i^bows  a  ^ti  :iil\  in.  i r:i--,-  in  iiniiual 
production,  with  tiio  exception  of  the  years  IbSi),  Lb'Ji, 
and  1897,  from  the  time  of  tbe  first  commercial  mining 
op»''i"ation-s  up  to  HK>^. 

The  coal  liell  is  about  6b  milea  wide  where  it  enten 
from  Kansas  near  tbe  nortlKast  corner  of  Indian  Ter- 
l  ilory.  It  extends  southward  throtiirli  tlir  tcriitdi  v 
aod  tlien  eastward  iu  an  L^liaped  formation  into  Arkan- 
sas. Tbe  soutbernbnuiclMa  of  Goal  Measures,  reselling 
int<  I  Ti  \a^.  nre  8oinewbat  broken  by  a  coverii^  of  Cre- 
tac4H>u&  dcposit«i. 

Tbe  coal  seams  vary  considerably  in  tbiclniew  in  tbe 

difTrrriit  ]Kirtiiiti>  uf  the  1ci'i'it(H'y.  in  soiik'  in>tHrii-,  s 
being  too  thin  for  protitublu  working.  The  coul  deposits 
worlced  near  Lehi|{b  and  Sa\'anna*  vary  from  3  feet  11 
im  >  (i>  1  feet  I'inthes  in  thitkin'^-,  while  tiii  sf  of  the 
McAle^jter  district  vary  /roni  H  feet  6  iiiciiee>  to  4  feet. 

The  product  of  the  Lehigb  and  Savanna  mines  U 
more  esiHM-inlly  ntltipti'il  f"  stenniinp  puriKjseM'  and  both 
these  eoals  are '-onstili>iut*i  v  ntili/ed  b\'  railroads'  while 


'  I'liUoilStak'sGoolotjical  Survey, Twfn(v-«*<ijn<l  Aiiiiiuil  H»-|iort, 
lfiflO-1901,  I*urt  111,  'Sm. 
' Ibid.,  "Mineral  Kesouaee ol  Uie  LniUil  isUOaa,"  1887,  iiaite 2■^^. 
*  Ibid.,  IMS,  iMicem 


the  McAlester  pi-odnct  is  a  bigh-grade  coke  and  jjas 
coal  remarkably  free  from  sulphur  and  other  ini|iiii  ii  li-. 
The  Savanna  product  somewhaf  n  -^i  tnbles'  that  of  the 
MeAlo-ster  district,  but  the  Lelii>jli  <-oal,  although  of 
go«)d  !^teainini^  tpialities,  is  not  adapted  for  (Hiking. 

AxphaUwH  md  Utumitutut  rock. — The  r^;ion  of 
a«plMltum  and  bituminotw  rock  deposits  in  Indian  Ter-' 
ritory "  i.i  entirely  .•.outli  of  the  Canadian  river  and 
extends  from  the  eastern  to  the  western  boundary  of 
the  territory.*  Tbe  aspbaltite  of  eastern  Indian  Ter- 
ritory is  f^enerally  of  a  vein  fonninjj  variety,  jet  bbick 
in  color  and  brilliant  in  lustre,  and  of  an  exceeding 
brittleness. 

(^ne  or  two  tjiiarries  were  operated  during  ISft.T,  bnt 
the  experiment  was  not  a  complete  success '  owing  to  the 

I  bard  and  irregular  formation  of  the  aspbaltic  lime  roek. 
Further  developments  have  \)wn  niorc!  .successful.  In 
iij98and  1891)*  new  discoveries  of  asphaltic  limestone 
and  sandstone  were  made  in  the  district  adjacent  to 
Dougherty  and  l>avis,  and  a  ronsidorable  procbietion, 

I  fhioiiy  of  mastic,  was  repoi-ted.    There  were  G  quarries 

I  in  operation  during  1902  reporting  a  production  valued 
at  «*ll,7.')4;  in  addition  a  eon.sidenible  amount  of  de- 

i  velopnient  work  was  done  by  one  compttoy. 

I  All  other  mtnerak. — One  natural  gas  well  was  re- 
{K)rted  in  tlie  ( 'n  rk  nation  and  a  considerable  iii  .xiurt 

I  was  albo  obtained  from  an  idlu  pelroleiuu  well  in  the 

I  same  locality.  As  there  was  but  one  report,  the  ste- 
tisiics  for  natural  ga.s  |>i  <  >iiiic-tioo  fbr  Indian  Territory 

,  can  not  be  cieparately  sbowu. 

j     There  were  IS  petroleum  wells  reported  by  9  eom- 

!  |). lilies  iii'ur  Hurtlrsrilii'  in  thr  Osiil;*-  iiulidii  unit  a  large 
j  pix>duct  was  secured  in  li)02.  Development  work  is 
'  being  actively  carried  on  in  this  vicinity. 

Onr  i;i!iiiiti'  .(uiiriy        i*  ]K>t'tnl  for  the  C'hickasaw 

nation  with  u  large  production  iu  11)02.  The  product 
I  is  not  sbown  8epai«tely,  as  to  do  so  would  discloee  tbe 

operations  of  an  indivtibttil  l■sfaMI.•^lml^nt.  The  (.M-anile 
1  quarried  in  Indian  Territory  i.s  not  .sold  in  the  rough, 
;  bnt  m  dressed  for  buikling  purposes  and  monumental 

work  or  prepatvcl  fur  nurbing  or  oonerete  before  it  is 

placcii  on  till.'  tn;'  I•|^e^. 

i!KXi-iw>i,  I'Brti.iwgeaaa: 

I     *  The  Miiiend  Indivtrv,  I  nns.  Vol.  IV.  pwn  <I4. 
1     *Ilild.,  use,  Vol.  VI],  puge  6B. 
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Table  1  is  »  sammaiy  of  ihe  statistiea  for  the  productive  mines,  qoarries,  and  wells  in  the  state  of  Indiana 

for 

Tablk  I — .SI  MMAKY:  I'.fW.', 
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Cmonl. 

Sambtonn 

nod 
c(nftrtxlt«w. 

All  other 
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*.»;,<xi3 

i 

fi.Vil 

■«|J 
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■«•« 
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!l,Cllr;,  114 
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i;w 

1* 
»lS».iW. 

1.  163 
Jl.OL'i.RB 

1,V. 
■J(J6 

'J.HSI 
!l.n9(<.!S!l 

u 
6S 

t71.166 

ft 

41 

7 

Wuiri's   

36 

Jl,  as.  49J 

32!S 

>  Illl  Ul>l<'^  uperataiBMlolViiiwKCIaF.se!  olliiMnM,wliiCitoo«aaiid  acvtbaMnm^t  (<iiiliiMU<iilpiw and p9ilte<an date «neptnliiBolfiiodiutlndiidcd*Mh 

Ltmi.  IjiiuniliiotJaK 


The  coals  of  this  f^tate,  underlyin|f  7.0fH>  sqiiuit-  miles 
or  oiH'-fifth  the  aioH  «)f  the  state,  are  mostly  hitaminous, 
Klthotitfh  M>ine  block  coal  it*  alao  mined.  The  petroleum 
area  is  steadily  increa«ing,  and  the  natural  gas  i>i-oduc> 
tlon  pliice.s  Indiana  MOOnd  aiiion^r  states*  rqinrtin^r  thin 
pnxhutt.  No  st&Ui  poasesses  better  atone  for  building 
pitr|)oso8  thnn  Indiana.  The  production  inclndes  the 
Beclfoni  liiue.stones  and  the  sandstones  c-omprising  the 
S0'«alled  conglomerate.  Indiana  is  a  large  producer 
of  whctfitAneB,  tiie  Hlndostan  whetstone  rock  having: 
be  :  i  for  3'ciir(*.  The  <'lay  de|x)sils  are  verj'  valu- 
able, and  are  found  in  »oaw  form  in  every  county. 
Quantities  of  while  mnd  ftiitable  forgiassmakini;  oconr 
in  various  loeulities.  IJini'nitf^  and  siderito  iron  oi-e 
have  been  found  in  hvt(e  <|Uttutitiea  in  tteveral  counties, 
but  they  are  toofttliceone  to  compete  with  ttte  rich  beds 
of  li>  iiuitili-  ill  othi-i'  --tiiti'-  Till'  fniirl  il>'pi c-it -  ;ire 
beiii^  u.'^cd  uiurc  uud  uiure  in  the  luunufucture  of  coiucnt^' 

In  addition  to  the  productive  mines,  quarries,  and 
wells  referred  to  in  Table  1.  li'  opcratoi-^  ir]iiiit(  ! 
active  mines  and  welU  but  ito  production.  Thc.^  opora- 
ton»  paid  but  9899  in  wages  during  the  year,  practically 
all  the  •\  rivk  heing  don<»  by  (•«)ntni<  t.  For  li  n.»rk 
$2i,l>Tu  vvu;<  paid.  Miiicellancoui»  cx|X)Ui>e:<  uinouatcd 
to  iU,417.  and  -^t  of  snpplieit  and  materialn  to  90,lt8. 

The  follow    If  sluiws  the  value  of  the  prodm-t-s 

of  the  iiianufacturiug  indu;itric«>,  lw«>ed  primarily  upon 
minerals  mined  and  quarried,  and  also  tlie  total  ^'alne 


'  Indiana  IK^iiartmeni  of  <ie«:o>;v  aiul  Natuial  RawiirueB,  Ta'en 
tieth  Annual  Uepott,  im,  ptfum  16  to  20. 


of  the  products  of  all  manufucturcs  of  Indiana,  as 
repcH'ted  to  the  Twelfth  Census: 

Tabu  St—Mamtfueturvf  Umd  i>rimari!>i  uiimilkt  pr^iwitvf 
audqmtrm:  JfiOO. 


All  iniititifiti'tim^. 


Valu*  Of  ptudiiet. 


ba.<*f^]  i)|Hiii  i>nH]iiri<.  ijf  iiiliu'^  iir  •(iiiirrieK 

('1i<!iiiii-a1'<iiiiil  iil1i>-il  |in-lui  I-   Jli>,im,tta 

<'1ii)  ,  Klit^.  itui!  ^loiif  unHliH'(!<   SS^MI^OtO 

\t"Xi  mill  r<ltn-1  iiikI  (l;i-ir  pn^lurln   Nt(6(,M4 

H«UU  and  mdml  piuduita.  vtti«t  tban  iruu  j 

and  Meet   <.«>.<« 

 [  IS,ltt.<32 


All 


W,S7S;IB» 


The  value  of  the  productA  of  inanufactui-eti,  ba«ed  pri- 
marily upon  minerals  mined  and  (pmrripd,  as  shown  by 
the  foregoing  table,  i.s  ?ilo**,.^47.2!«i,  or  alwut  iJ!t  \nn- 
cent  of  the  total.  The  total  value  of  the  product  of 
mines,  quarries,  and  wclk  of  Indiana  in  1903  and  manii- 
faetures  in  iwm  was  !?4^M),:m.!>o>>.  of  which  nianufae- 
tures  eontributed  ^'6,\  per  cent  and  mines  and  quarries 
f..!)  jK'r  cent. 

The  avenige  numU'r  of  wage-earnei>  rejKirted  by 
the  Twelfth  OetLsus  as  engagfHl  in  manufacturing  wan 
155,966,  and  the  wages  pj»id  were  •66,847,*17.  The 
average  niiMilH'i'  <ii  wagt»-earner)*  en<iiii;rcl  'n  iiiitiri4 
and  quarri(!is  iu  iiKJ2  wan  lti,473,  and  the  wagci>  paid 
amounted  to  910,789,767. 

The  two  industries  r«'iiibiiu  il  ^lU  r  t  in|ili  lyineiil  during 
the  year  to  172,42i>  wage-earners  and  paid  Iii7 7,677,084 
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in  wafjps.  Mannfkctures  ffsv©  oinploynient  to  90.4  \ycr 
cent  of  tbo  wajfivoiiruLM":^  and  pnkl  SG.'i  per  c<'i\t  of  th< 
wages,  while  mines  and  quarries  employed  only  0.6  pur 
cent  of  the  wage-earners  and  piud  1S.H  per  cent  of  the 

The  following  tabto  showi^  the  value  of  the  annual 
production  of  tbe  lead  lug  lainerala  of  the  state,  1890  to 
1909: 

190*. 


INDIANA.  m 

SnlHvan  oonnties  aim  contributed  over  1,000,000  tons 


llMVBltedBUiieii.") 


TUB. 
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-«l,»4 
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<  No  producdon. 


•C«iimnfl|iB««,  *|iK!ladMiiMiM«liDeliacimot 


'  liiiliana  ivpHHiiu'iit  of  (Teoloyy  un<l  Natuial  ResoDwee,  Twcd- 
tii-tli  .\nuuul  Report.  1^95.  juagv  8. 

*  UnttedStaitwGeoiogical  Snrvmr,  TwentgrhBaeond  Ainuwl  Keport, 
IMO-lWl,  nutlll.  iMgeSM. 


fnn!  nrr;!  K  foutirl  fn  the  >ve!<tcrn  aiul 
>K)Uth\v(*st«nn  iMirt  of  the  stutf,  and  muge^  frotu  lu  tu 
60  milefl  in  width.  The  veins  of  woriiable  thicknee» 
vary  front    to  II  f(>et,  but  are  in  8  few  places  from  S5 

to  -J.S  fret  thick.' 
Tlif  E  istt-ni  Interior  or  Central  ooal  field  includes  not 

only  tlH'  MtuiiiiiiouH  ooni  arrn*;  nf  Indrrtnn,  })iit  nlso 
thost'  of  llliiiuis  and  western  iv»*iuutky.  in  point  of 
production  it  ninks  .second  utnon^'  the  l»ituniinoiis  coal 
lii  <i'  n;f'in«^  fields.  Fat  Ikt  Hennepin  rii-st  fonntlcoal  in  this 
tU  Id  in  I6ii.s  on  thi^  llliiioi.s  river,  near  Fort  (,'reve-C<eur. 
This  is  tlie  first  mention  of  coal  ffmnd  in  America.  In 
1S(M  c<ial  WHfi  noted  in  the  coni-se  of  land  surveys  oi* 
Indiana,  and  itfi  ixisition  marked  on  the  mup.s.  In  1811 
coal  dug  at  Fulton.  Perry  county,  was  used  by  Robert 
Fulton  on  the  .steamljoat  Orhnuxy  and  from  to 
1860  coal  was  shipi>ed  in  a  small  way  out  of  the  state.' 
Since  lS»k)  the  mining  of  cojil  has  fsteadily  iuereasistid, 
and  in  \%yi  Indiana  ranked  sixth  amonf^rthe  bituminous 
coalproducinfrstiiti'.s.w  ith  a  total  production  of  l»,44t>, -12+ 
short  ton.<i.  of  which  1.101,544  tons  was  block  coal. 

Of  the  18  coal  producing  counties  of  Indiana  in  l!*i.)2. 
13  show  an  increased  production  over  10()I.  tile  increa-so 
in  (Ireene  county,  719,144 short  tons,  beinf^  particularly 
noticeable.  Greene  county  ataudi*  tiPKt,  with  a  total  pro- 
duction of  1,603,780  tons;  second,  with  l.ti.'>2,7H8 
tons;  and  Clay  third,  with  1.:^15,(>4'!  tons.    Parke  and 


bince  IbiU  the  production  of  ooal  in  Indiana  ha.** 
amounted  to  90,060,635  abort  tons,  as  shown  in  the  fol- 
lowing table: 

Tablb  4. — AKutak  /m^tKttkm  ^tvat,  UUimamui  1870  to  ttUt. 
[Virftcd  «MtMOw)««lail  Swvcr.  "Wacnil  RmiNiimot  tbo  Dulled  Sum."] 
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\m   ii,ai7,ni 

ins*   8,1W,inD 

IhW*.    — 

IIWO  

im  

MR  


tSM. 

ima. 
\>m. 
1^. 
IMS. 
1«9». 
19IW. 
1801. 
lilOX. 


2,845.«S7 

aw«iik«i 


4.151.10 

•.MM.  eta 

«.4M,eM 
tt.44A.4M 


yitturiU      — Altlion|;h  the  existence  of  natural  gas 

in  Indiana  was  known,  it  was  in  it  unfil  after  the  Tn>n- 
tun  roc^k  gas  tiekl  was  opened  at  Findlay.Ohio,  in  1»»4, 
that  any  great  attention  was  ^ven  to  its  development.* 
Till-  knowledge  tli;tt  Iui  ltc  i|iiiih(itii'^  of  high  pressure 
giui  wuro  stored  within  the  Trcutou  limestuue  eansed 
a  rapid  development  in  this  industry.  Twenty-<»ix 
counties  contributed  U>  the  proiluction  in  I'M'J. 

J'etntieiim, — The  earliest  production  uf  pelroleuui  in 
commerdal  quantities  was  first  recorded  in  Vigo  county 
.in  IS.M».'  The  main  rmliana  oil  fiehi  is  a  cmitiiMinlinti 
uf  the  Lima  field  in  Ohio  and  extendi*  from  the  Ohio- 
Indiana  state  line  westward  to  Marlon,  Grant  county, 
and  from  Wb!*i<'ii.  IIuii(in;/f(iM  idiuitv .  >(Mirli  to  Hart- 
ford Oity,  Blackford  county.  The  gi-catest  length  of 
the  field  is  about  4S  miles  and  its  extreme  width  about 
•JO  miles.' 

The  following  table  cum|iiled  from  the  rcportb  of  the 
United  States  Oeological  Survey  abowstbe  attnuai  pro- 
duction of  petroleum  in  Indiana  since  1880: 

Taiit.i;  t  I'fKiii/ /iiWi/r'.M..   f  y.  friJrum:  Ui  190i. 

IL'uitvO  8ullw<;i'.ilii({li'iU  tionfty,  ■  Mineral  K««un«>o(  U>e  United  HI»4«s."J 
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l.HW  

1"W  

;«,  TO 
<>3. 4'.lli 
l:V;.<c;< 

■1,  .tts.  at) 

IfOl  

IMTJ  

1SSI3  

isfrl    
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TUB. 


1>*- 
IW 

IS!* 

I'JOO 
I'JOl 

mi 


l,6N«,  jWI 

4.i2:!,3a« 

3.7X1,907 
4.!<74,a82 
7,4«l,»t96 


'Un'Ucij  StuUn  4«'()li)(;ic-a!  .<iirvt>v,  "Mineral  Uewmn'fs  of  the 
fnite<l  Hate.*,"  |fK)2,  lu-f  <-\i. 

*  luilijuia  D«>{«artiii('nt  of « ieolojrv  and  Nutiiral  I!*-noiirro)-,  Twenty- 
lint  Annatl  R«port,  4H. 

*Ibid.,  Twenty-fifth  Annual  Heiion,  mn\  (lage  4^1. 
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MINES  AND  QUAttlUES. 


ZwMttone»mddolomite».~'rh9]inmtoiW!'of  Indiana. 

which  ni-oquarriofl  for  h)iildiii<,' pnf;>r).-,>^.  Iw^Junir '"ithcr 
tc)  the  Upper  Sihu  iaa  or  Sulwurl»oinfcr»m>  tiirniation.s 
in  the  central  and  Hoiithern  ]uirts  of  the  state.  The  most 
Itrrititifnl  ainl  valnulilc  <if  l!ic  imlitif  Hnic^tonr-  fnimil  in 
LttwrcjM!*;,  iloiuoe,  Owen,  tjniwtord,  Ilani-'Mi.  ai^d 
Wii.shinj,'ton  counties,  i»thAtknown«s"Bedf<iril  -tone^," 
found  near  Bedford,  in  Lawreiic*  cntinf y.  Thi-  m.  k  is 
of  fiue,  eveu  texture,  aud  is  cuui]>osed  ot  small  rounded 
gnins  ootnpactly  oemented  togather  bj  oiyatalline  lime 
or  (  iili  itp.  The  stone  i.s  soft  hnt  tenacion>,  works 
n  adily  in  every  direction,  and  is  ummI  more  for  cun^ed 
woriv  than  anr  other  domestic  limestone.' 

Of  the  Iii!)pstone  produritif*'  <■». unties  of  Indiana 
in  VM)2  oidv  ti  imd  an  output  valued  in  exees^-iof  $100,- 
o(Ni.  Lawrence  county  ranked  liistwitha  production 
valued  at  lH,*J07,497,  or  about  42  jK-r  rent  of  the  total 
for  the  state,  which  was  $:i,si;.'t.(;itl.  Monroe  county 
\anke<l  second  an<l  Hecatur  thini. 

f- Tlir  til  -t  I'(ii  tl:UHl  cement  plant  in  liiHisnn. 
and  i>iM'  iiiiKiujr  tilt.'  lirsL  in  the  United  Stutei»,  was  con- 
strut  t<i  I  :il  South  Rend  in  1ST7.  In  1893  this  plant 
was  shut  dow  !i  and  lias  not  since  ]»cen  a  successful  pro- 
ducer. In  liKX)  a  new  ))lant  was  completed  ut  Stroh, 
Lagrau're  county,  which  has  since  been  an  increaaiogly 
successful  pi*oducer/  Late  in  the  siime  year  another 
pLuit  was  c<»mpleted  ueai"  Syracuse,  Kosciusko  county, 
but  no  produotioQ  was  reported  antil  1901.  In 

'^tMii.  s  f ,)  I'.inlrling  tmd  Seoomtian,  by  Gemge  F.  Merrill, 

Jitcj  nn.l 

'  liKliana  l>f(>;irti;)Wit ofOi'olduyatKl  Natural  Re.^inroei^ Tw(aty- 
fiiUi  Atwuai  Report,  lUOU,  ya^ioi      '27,  uiuX  377. 


I  the  first  prodiiPtion  tnm  the  phint  at  Mitchell,  in  l>aw> 

retu    rniiiitv,  \v:i-  re] I.: ivti ■'I.'    In  1!)0(>  the  .siii<j|('  I'ort- 
^  land  ci^iu  ut  pliuii  in  Indiana  pixnluced  r^o.oiio  liarreU. 
!  In  1901  the  two  plants  produced  218,402  (mrreis.  and  in 
111,'  tliirr  pliuits  produced  ."i^fsTOt;  Imnvls.^ 
NaUual  cement  rock  in  Indiana  wa.s  Urst  noticed  in 
Clark  county  darin|c  tile  oonstmction  of  the  Louisville 
and  Shippinffsp()rt  canal  ab'ujt  l*^'-**!.    Some  time  after 
IbSii  u  tlouring  mill,  built  at  C  iarksvillc,  lud.,  in  that 
year,  was  changed  into  the  first  cement  mill  to  be  op- 
erat<x1  in  tin  --rritr.'    In  the  six  plants  iiiClnrk 

coiuify  prtKhucd  1.;j1M.Is.>  harivls  of  natural  iim-K 
cement,  valued  at  *«'>57.'.*S4. 

Si(/t</x(i>ii<x  iiiiil ijiKiilr.it' — The  Maiislield  sandstone, 
coarse  <rniinc<i,  and  •.'■I'av.  yellow,  red,  brown.  <>r  vario- 
gnted  ill  colnr,  is  probably  the  most  important  sand- 
stone ill  t  1.  ^1  ii.  '  The  value  of  the  total  output  of 
san<lstoiie  in  iiidianii  for  I'.nej  was  i!f.*i7,51»H. 

A/f  idh^y  htrnetiif".  —T\\o  value  of  the  clay  pnKluced 
by  till-  twoiiperatur-  wlm  reported,  is  include'l  that 
for  other  states  in  oi  tler  to  avoid  disclosing  individual 
operations. 

Tlie  Iliiidost.-in  whetstone  of  ()raiij,'e  county  is  sjiid 
to  have  iK>en  lirst  di-covered  in  i  SlOiual  the  tii  st  <|uarry 
was  opened  in  182o.*  The  valiu^  of  the  liuisiied  product 
frou)  the  six  <|uurries  operated  in  lVi>-2  was  ij^lti.it.'tM. 

There  was  a  small  productiou  of  pyrite  in  Indiitua  in 
1902,  wbicb  was  a  by-product  of  coal  mining. 

Ti.ii.,!  si.it.-  (ieoi..«ind  SiirvejTt  " Minenl  Bnoaiees  of  the 

|■|llt(^l  St.it,  -.'"  HHf.',  ytif-f  77s. 

Mrxliiiiiii  Di'iuriiiient  ..f  (ic.il<iv'y  luiil  Naunal  ROKWrtM, 
I  Tuc>utiulh  .Vuuual  Ui'iMjrl,  jiagis*  lit)  auU 


IOWA. 


Tkble  1  is  ft  Muutuftry  of  tbe  sbUdsticB  for  the  prodnctiTO  mines  »nd  qnorries  in  the  gtnte  of  loiro  for  1903. 

Tab»  1.-«UHHARY:  UMtt. 


N'uuiNt  itf  «>iHTiil<hr>  

SiiUirU'il  c^iri>  UK  c;l«Tiu.  el*.; 


Slll.'lll-^  

AM'riii.'i'  ii'.iiubcr  

W»i;>  -  

'];(ri(>'t  ^VMl  l.',  ,  ....... aatr*,,,. 

M:^  •'IliitH-xiis  rxprnnoi ........ 

I  v>,i  af  <i:p;.i:i'!<  uMi  mttetUii.. 


Tbutl. 


m 


lit,  i:)7 
!•'., T'JI,  nil 

5;i7:t. 

S'W  I .  'Alt, 


aiHl        tt)pifuia.        itnil  ufiil 
4|HutiMca.  ilm  on. 


Value  «>(  j>roil  iK'l   I    *»,  i>7i>. 


IK 

cn 
tt»,m 

'J.  4:i;i 


DM 

571.  :»l 


fl7.'Wi 


It 


H 
M 


IB 
AW 

'"s;;!rii 


I  ho  Ijitiiiiiinoiis  i  ilopo^ils  of  Inwa  uiuliTlii-  siinn' 
2U,U0U  square  oiilet)  in  the  southern  half  of  th»  ^itatit 
nnd  nrp  a  part  of  the  Western  Interior  coal  field.  Over 
In.iMMi  \viii,'o-i'aru<'r«  aii-  now  t'mj)h)yoil  in  the  '  "w] 
mines.'  l>Hrge  quantitios  of  lead  and  zinc  ore  occur  in 
tho  northeastern  part  of  tbe  state,  around  Dnbuque, 
Iml  lit  tln'  piTsi'iit  tinir:  tlu'^i-  n  ini'ruls  iivv  hut  little 
mined."  The  gypsuoi  depoijit.s  furni  one  of  the  moist 
valuable  of  Iowa's  mineral  reaonroeft.* 

In  lulditioii  to  thi'  inincnils  inriitioiit'd  in  TiiMi'  1  inin 
ore  and  niinvn»l  piunts  art-  found  in  Imva.  hul  lh<:»i> 
wero  not  produced  in  commercial  qmntiti«>?»  in  1902. 

'I'ahlo  1'  >hows  tli<>  vahu'  of  tlie  jir rfliK  ts  of  the  man- 
ul'u<  luriii;p  industries.  Imsfd  prinmiil)  upon  niint-nds 
mincil  and  (jnarritnl,  and  ftlfiO  tbe  Tftlui'  of  all  niatuifai - 
turt'd  producte'  in  lowo,  as  reported  at  tbe  Twelfth 
CVu»u». 

mill  qtiorritm:  ISOO, 


nnmrHT. 

Vahw  at  product. 

MoUil-  iiii'l  iDLtnl  I'iMiiiicI*.  iiiliiT  tlinn  iron 

I.IX'.fA! 
6. 11^. 

-     Ji, '01,77.1 

Mi?ii'i-lljiln>>iu  incliiJttTif'!*  

shown  in  the  fo)V{roin<jf  tahlf  tin-  vahu>  of  tho 
products  of  the  umuufocturiut;  iuduiitrie^,  Inrnsed  priiuu- 
rily  upon  minerals  mined  and  quarried,  waa  |ao,|l91,751 , 


'  Kiti^rV  lliin<ll»>iik  <ii  lliu  rnilcil  iStntiv,  'JSO. 
'  low«  Ueoltfeical  Surrev,  Vol.  VI,  imik  43. 
•The MinerrtliMlwtiyr  18Mt,  Vol.  fVT vm 379- 


or  ;d>out  I'J..")  |K'r  i-cnl  of  tlit-  total  \  aliit'  of  all  iniuiiifai-- 
turcd  products.  I'he  x'alue  of  tbe  output  of  the  mine^^ 
and  quarries  of  Towa  for  1903  was  ¥9,976^34,  or  o.{> 
|h  1  i  .  rit  i  f  ll  r  i..t  ,l  .alu>-  of  prodoctof  all  mannfac- 
turiu^  and  miuui^  iudostrie^^. 

Tbe  averaire  nnmber  of  wago-earnern  enjrasr«l  in 
nianufat'lurt's.  as  reported  al  tin-  ithshs  uf  liMio.  \va« 
OK,i>u.'l,  and  the  wages  p^ud  aniuuntx-Hl  to  i>2U,^<U,t>S4i. 
The  average  number  of  wage-earners  engaifAd  in  mininir 
in  J!ti»L*  was  10.437.  and  the  wa<,'^e>  pui<i  \v«  i<  s>!.7l'l.|iil. 
Th«  rnHnufiU'tiirini;  and  niininj;  indn.^trii's  comliiiied, 
therefore,  gave  employment  durinjr  the  year  to  ((8.990 
wa^re-earnet'-^  !*:-?o,7'i'.*.>>41  in  wa;r<'>.    Of  ihesic 

totals,  niaiuitiutuio  t-uipioyed  si.'.i  per  w;nt  td'  the 
waf,'4»-ennu'iN  and  paid  77. n  jUM-  rent  of  the  wages,  and 

mines  and  i|nat  t  i.  ~  (  uiployed  1.^.1  ]>er  cent of  the  WRge" 
earners  ami  \niid      1  per  cent  of  (he  wajrwH. 

Tbe  followini,'  table  ^howx  the  value  <>f  (he  araiiial 
production  of  the  prin(  i|>sd  minerals,  Ihlh)  (o  ltw':>: 

Table  S. —  \'alue  of  tomnat  proUaciivn  of  prindpal  mineraU:  IJiHO 

Iat90g. 

[Otill«aAatc«e«OIO([1«alSiuvcr.  "MlncMl  BciaiiKe*  df  (bei;iUt«d  atnloi."] 


OiMl.bii<> 

Mlnnus. 

1  .V])«1llll 

VIII>l"t'M|f. 

IIIkI 

■  |Hitr1/lt.-- 

!-l.lH».-i,7.'» 

SiV».  N» 

?l7,XVi 

;  .1 

lOli.lXJO 

r..  I7"i,(j«i 

7i:t).o(x> 

<  ll.l.  Kll 

im.  uii 

^^7, 1  w 

v., 

|N.:H7 

l.'jti;,!):i!i 

tl,  7<HI 

II  >.:lll 

i.yij.  lit' 

us,  .'ilil 

(-ti.'.H.(r*j 

nci,«!7 

;il.<rjj 

\S..U\ 

ISO.  .TO 

II.  7T1 

r>,-.v«i,Tifi 

I'..  My 

7.  nr.' 

li.  ;m7.  :w( 

TV..  r.Tll 

21.  SIS 

?.  l.Vi,:ui 

lii.  (.na 

7,  Mi!,  Wl"! 

777.  41*1 

11.  :ui 

(nil, 

lU'J.  !IH4 

I,"i,<Nj| 

>  liu!lu(ku«  priHiiU'liiiii  ffuui  I'uU.mlu.  Ofciiu.  TcJiji!<,  iniil  I'liili. 

t  laelndM  luwiiwUoa  tnm  Kanna  and  Twu*. 
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MlNi:s  AND  QUAKRIES. 


<  't)i//.  -T\u'  ari'ii  of  tho  foal  fu'Iil>  of  Itnva  is  ahoui 
'Jii.iNio  sqiiitrc  mill's,  of  which  prohaldy  otie-lmlf  i.s 
priKlui'tive.'  Coal  has.  witlioiit  (loul)t.  )M>en  mined 
siiKo  the  I'arliost  scttlemiMit  of  this  aiva.  lint  no  pio 
'liirtion  is  recordtsd  prior  to  1840,  aud  it  wa*  uot 
until  after  1653*  that  oonl  vtbr mined  tor  other  thftn 

iofui  UHV. 

t)f  tho  tl4  coal  pro<iiii"iti}r  counties  in  l!Hi2,  Monroe 
vm  Hmt,  with  l,40<i,i»i»ri  tons:  Polk  tiecond,  and  Appa- 
noose third.  Other  ooanties  having  a  production  in 
exc-CM  of  100,000  tons  are  Boone.  Jumper,  Koolcuk. 
Liu  iis.  Mnbaska,  Marion,  Wapello,  and  Webster. 

The  tigureR  in  the  follovring  table  are  compiled  from 
tke  reportaof  the  United  States  Geological  SuiTey,  and 
show  the  annual  pcoduction  of  coal  in  Iowa  sinee  1840: 

(rn«e<l  States  Owlc«tcnt  siirrcy."  Mineral  li<!M«in*s  <i<  (he  I'nlte*!  .«4*««i."J 


SbontMM. 


TiMiii.r  vtt.m,'s<' 


nil. 

IMl. 


lUli. 
IMT. 

im. 
im. 

IKM  . 

\m. 

1(M. 
tKW. 
IXM. 
IBT. 
IBW. 


lUill 
.IINI 

l.Lt<> 

''*:*> 
(■.:«• 

••u,i«.> 

l«!l< 

m.i 
u,a)ii  ii 

17,N» 


ISIllI  

IS,  ■Si\ 

IIMII  

VI,  a«t 

I  vSt  . 

iwi.'  

.\>,  1.1  •! 



•.7,1 1  u 

IhlH  

il'.,  mi 

IK-..  , 

IH<.;>  

>7.'.'.71 

I>.'«7  . 

',•,1.  :w< 

, 

llviT  

1        If  •! 

IN>V>  , 

lt^>  , 

'.'11. 1  a 

I     '  . 

lWi'>  

t>VI  . 

1-Tii   

1  v.vj  . 

i^.tl.llLlLl 

]>\Ci  , 

Ufei,  mi 

I  •Ml  . 

IKTU  

i»  •  1 

i^.i^  . 

1K71 .   

7ysi,  ■;ivi 

I  -^  .  . 

Ih7>  

l,".:u,M7 

7'*y7 . 

Is7t>  .   

1,  .;vi,  (o.i 

y*^* . 



|,.>»J,1MI(I 

1X7^  

i.^yi.MO.i 

im  

iwl . 

I,«M,«)II 

|iin>. 

^  nidMd  ftalM  GcolMhal  Survey,  Twenty-cacoBd  Annual  Ite- 
pnrt.  leOO-lWl,  Pan  lir  pace  9*0- 

>  htvttk  GMlogkal  Snrvev,  Vol.  II,  page  682. 

*!Mon»  for  BaiMing  ana  Deeoistion,  ny  Ceonce  P.  Menill,  mm 
90* 

*Thit  mama  laduatry,  IflSBu  Vol.  IV,  pageSSS. 


«,  ".'.M.  (Il«l 
«,  U'i7.  .Slll 
l,,'17<l,.'ifHi 
4,111.'.  ')7'| 
4..'fl'i.7?.l 
«,  »7;i,  iCH 

1,>.I'..',  «M1 

l,^lll^,  .'i'lS 
1.V.'I,7-fll 

:i,  ".OS,  tin 

;l.  !I7J,  V-.",! 

:i,  'Mil.  'xt 
^,  i'i<i,(i7i 
a  ii-SI.  irj-i 
•1.  lill.Wi-S 

1.  fii".  sii' 

.'>,  177.  ITU 

.'i.iir.'. 


Lime«tvue«  and  lUdomit&f. — Altliovigh  liuicstoiiefi  and 
dolomites  ahCnind  in  thia  atete  to  the  exdnaion  of  almost 
all  ofluT  ^liiii'tii's  of  IniiliHiiL:  -tntit'.  Init  little  of  th(^ 
material  now  qiuirricd  acquire.s  uiure  than  a  local  repu- 
tation.* The  qnai'ries  of  the  Stone  Citj  diatriet  in 
Join  -  (  I'Utit)  jiiti<1u(('  thi'  woll  ktmwn  .Vmuiio.sa  linie- 
stoac,  whit'h  was  lir^t  shipped  to  any  di.sttviice  in  lt>ol». ' 
This  atone  has  found  special  flavor  for  bridge  uaaonrr. 
Aninnfx  tlie  45  eoiinti<"--  in  which  limestone  wip?  ijuiu  ricd 
.Junes  cuuutjy'  ranks  first  in  the  value  of  itii  output, 
Jaekfion  county  «wtcond.  and  Cedar  county  tbiid. 

fr>//>niiih.  Altliou^'li  tho  of-pin-ri'tice  of  g_vp.suni  in 
Iowa  has  been  known  lui  many  years,  its  extent  and 
Talue  has  Iwen  rccojjnized  only  recently.  To-day  it 
may  be  considered  as  forming  one  of  the  deposits  of 


j.Teate>l  v  alue  anionj^  Iowa's  mineral  resoiin-es.  ^  .\n 
area  of  nearly  .jt'  square  miles,  near  Fort  L>ikI}j-<',  in 
Webster  county,  U  known  to  he  covered  hy  the  gyp- 
sum iH'ds,  and  this  is  protiahly  one  <.)f  the  most  x  aluahle 
furuiations  <if  the  kind  in  the  Tnited  States. '  The  loljil 
amount  of  available  ^rypMun  on  the  known  area  is  more 
than  4(>.<XN).0(MJ,<MH»  totis.  and  at  the  present  rate  of 
pi-oduction  the  supply  will  last  uot  less  tlian  sau,iiO(> 
years.  *  Nearly  the  entire  production  Is  converted  into 
iitucco,  or  pla-ster  of  Pariif. 

The  followinjr  table  ahowa  the  production  of  gypsum 
in  Iowa  .since  ISSit,  the  (ijrnres  lieine-  compiled  frcMUtbe 
reports  of  the  I'nitod  States  (ieolojrical  Survey: 

(SniMd  aial«i<]«o1«Blai)  Barvcf,  "lUiiMiinciQUHmor  tteCnitaa  SuIm."]. 

VKAB.  '  Shaft  tllM.T  TUB. 


:»>■.>  

I  »•.«.<  

l^'Ji  .... 
l»^K  ... 

IH'W    .  .  . 

WH  .  _. 


■.'1.71*1 

•,1>.'Jl»> 
HI.  ;is'i 
I-.',  mil 
:;i.  117 
I7.imi: 
vri  7I1II 


1KU7  . 

1  w.'!'  . 

IIKII  . 
I'.V-'  . 


Btaoit  ton*. 


iH.lUil 

•-M.W! 
'  .'la.  lej 

13L1, 


1  laeltilh!*  pnxinciJnn  Iniiu  KaitM>  hikI  T<>]iii». 

Sandtittm^m  and  «/mrtsit-^.— The  S2  quarries  operat* 
iu^r  in  liNCi  wen-  located  in  IMackhiiwk,  Cerro  (iordo. 
Cluytuii,  Clinton,  l>ecatnr,  Ue*  Moines,  Fayette,  Har- 
din, Jones,  Keokuk.  Lee,  Marion,'  Scott,  Tama.  Van 
Hiiren.  and  WelisttM'  counties. 

Lead  ami  zinc  ore.  —The  upper  Aiitssiiitiippi  lead  and 
zinc  region,  comprising  within  its  limits  about  8.000 

square  miles."  cmbnices  the  .Miiithwest  porti"n  nf  ^Vis- 
coiwiu,  the  norihwetit  corner  of  lllinoi>«,  and  iht;  adjoin- 
ing portion  of  Iowa,  in  the  <>ounties  of  Dubuque.  Alia* 
uiuki  *'.  Mild  Clayton. 

In  ITt.Hi  1a;  Sueur  la  .supposed  to  have  obfterved  lead 
at  several  points  along  the  Miasisinppi  river,  and  in  175S 
the  Ic;i'!  i  i'L''ii>'i  "f  the  iqiper  Mississip|)t  was  icn-uted  on 
a  map  ptibli.slied  in  France  duriu}.'-  that  year.  In  178tt 
the  first  nnnin^  of  lead  oi-e  in  lows  was  carried  on  by 
.lulii'M  T)ubn(|He,  who  had  ohluini'd  fiDiii  thr  Indinn-  n 
gnknt  or  leas«^  of  hind  for  mining  in  what  i.s  n«)w  i>u- 
buqoe  county.  Dubuque  ctnitinued  to  develop  his  pros- 
l)ects  until  hi»-  dcaili  in  1^*10.  The  most  prodnrtive 
|)eri*Kl  of  the  LJaUatjiic  luim  s  wa«  probably  during  the 
years  isSo  to  I84!>.' 

It  waii  not  until  18ttu'  that  zino  was  produced  com- 
raeroially  in  Town.  Since  then  its  production  has  in- 
creased until  it  i-  i:ir;ir.f  tli:iii  fliar  of  Imd.  In  I'.Hiii 
the  14  mines  then  in  operation  produced  i8ti  tons  of 
lead  ore  and  S76  tone  of  sine  ore. 


Til.-  Miiit-ml  hniii-stry,  1896.  Vol.  IV,  pages 370  and aS4. 
*l«w«  Ueological  Surrqr,  VoL  VI,  pt^  18. 
'Ibid.,  iMgea  1ft  and  U. 
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KANSAS. 


TaUe  1  1h  A  BUumatT  of  the  ftfaliBtka  of  the  productive  mioes,  quarries,  and  wells  in  the  stete  of  Kaunas  for  190S. 

Tawb  l..-8UMMAJtY:  1909!. 


Number  of  uilm>.  <)uiirrt«i,  «nd  mill . 
S'UIuln  r  u(  u)aelIMon  

Sjiiarini  omdata,  dctt*.  eie.: 

XiiiulH-r  

SMliirii-s...  

Avvnic'.'  nuralMir  

WitXf^  

*  filitrjic-t  w nrk  

Mi-O.'llllIK- 


C«a|].  bitn-  I  Natiuitl 


•ad 
1 4l6lMttUtA> 


MA 
>■«!:.  212 

S7i;;,(itii> 

CuMt  of  t«U|if>lit-e »u«i  lUMteiMdK  ...I    tl.:j7i, ij3>'>  i 

V«ta»ofiiKNliM«   mm^iH* 


IK 

7,017 
M.  7)il, 


Sl«7,wO 


t1  HI.  V-Iti 
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II.'. 

Ml,  (111 
?J1,:<7< 


«TIHM6  i    jltM,4M  1 


470 
l  ie  i 

8UI»i,  T.'i4i  ' 
WJ,  «li7 


I 


ia7 

!i;7.'-'llO 

*.■>.  71^ 
»il.»M 


(L,aM,IMit 


'lllclod<»' •■i-  n.H'P',  M»  (<>n.i»»:  <'iin<-iji.  •>:  >r>|""iiii.  A  (7qi«irri«»), 


The  coiil  iDiiH's  of  (lii?  state  coiiijmiv  fiivonilily  with 
those  of  other  cual  i»ot]u<  iii^  !itat*!>  in  thv  Missis- 
sippi valley  and  the  yearly  output  i»  increasing.  In 
zinc  smelting  Kansas  rankt*  second  among  the  states 
and  its  Iwui  smd  zine  mines,  nltlioufrli  <  oiitiiipd  to  but  a 
few  si|niir«'  nilh-!i  in  an»u.  pttMiiuc  jiririuully  ii  hiryi' 
quantity  of  these  ores.  The  lield»  uf  imtiiral  pi>  and 
petroleum  are  oxtonRlvo  and  arp  bein-r  lupidly  devel- 
oped. The  jrypsuiii  deposits  are  hirj.'e  aiui  t|iiantitie.s 
of  cetueul  pl&!ilerii  are  luauufactiued  and  idiipped  to  all 
parti*  of  the  United  States.*  The  manufacture  of 
eenieiit  is  also  a  i^i'owiiif,'  iiuliistrv. 

in  addition  to  the  uiinetaU  referred  to  in  Table  1, 
clay  suitable  for  the  manafacture  of  tiles,  brick,  and 
low-j^iKde  jxttterv.  and  halite  are  found  in  the  state, 
but  were  not  prudui'ed  in  commercial  quantites  in  iWit. 

The  18  operators  reportiof;  development  work,  dis- 
triWntod  anions  the  industries  of  natural  gas.  peti  i  ili'  iii:. 
itaul  and  /.inc.  and  eo«l  (hiluutiiiuu»),  guve  employiueiit 
during  the  year  to  IB  salaried  officials,  clerkii,  etc,  who 
received  ^■>.slt:i  in  salaries;  lind  tn  I'l  «'Miri  .arners. 
who  wen;  j-uid  if1*>.4<'iH  in  wage-.  'Hn-s  uiso  paid 
(97,511  for  work  done  by  eoiniiiit.  wliieh  furnished 
eniployiiient  to  7fv  employees.  The  niiseellatieons  ex- 
penses amounted  to  :?l<).!to*!.  and  the  cost  of  supplies 
and  materials  to  $1»o,*jS.">. 

Table  2  shows  the  value  of  tlie  prodiu-ts  of  tlie  irinnii- 
facturiny:  industries  of  the  state,  Imsed  |)rini.u  ily  upon 
the  prodiK'ts  of  mines  and  tjuurries,  and  also  the  value 
of  all  products  luanufaotured  in  Kaiis:i«  in  19(X>. 

According  to  the  following  table,  the  value  of  the 
ptoduets  of  manufactures,  based  primarily  upon  miner- 


■Mineml  Rewuroesof  Kansne,  1897,  ptge  6i. 


als  mined  and  (piai  ried.  amounted  to  S-ST.OtiO,  Hs..  or  L'l. 5 
per  cent  of  tiie  total.  Tin-  combined  value  tif  the  prod- 
uct of  nunes  and  tjuarries  in  li'02  and  of  manufactures 
in  laOO  was  l^ltt2,6:il>.t;fv?,  of  which  mamifactures  con- 
tributed 94.1  per  cent  and  uiiuc.s  and  quarries  i>.t*  ^x^r 
cent. 

Tabls  tS. — Jl/4Ui«i/ii«(Kr«*  bMtd  priiMrify  vpon  Iht  ppodvtU  iff  mina 
ojwf  <|«Hirm»,'  iJMW. 


V»Iu*  of  |>fi«l«el. 


All  nMiiiiirt.  tiiTt.^  

Ujim'iI  iiji.iri  firt.lni  l.  tif  niiti.'.  ur  ijiijirrti'.: 

Clicltlirji].  illjil  nlliiMl  )'t\nllit  I.  

l,'lti>.  tlH-**.  illl'l  J-tiiin'  prutl'lrr^    

tpit\  iiriil        nihI  Ou'lr  |ir.Mliict-  

llvlAlsancl  )ni-tjil  pr.Mlni  l...it|H Tthilll  jp.UHiMt 
tU'-tl  

MkecUaiuwui  loduitiin  


M7:.  iAi,aw» 


o.t.iSt  liJI 

Jli.ta<;.!.M 


AllMlwr., 


T 


;rt,(ii»i,  HS 

US,  on.  ISO 


Tlie  average  number  of  wage-earners  in  Kaoisas 

engaged  in  manufacturing,  as  lejiorted  at  the  Twelfth 
Ceiiiiiuis,  wtt^  35,193,  and  the  wage«  paid  amounted  to 
$16,817,689.  In  1903  the  average  number  of  wage- 
earners  ivporteH  ciicrn>„''''d  iti  ttttf'tiir  was  s.Tiitj,  and 
the  wages  paid  amtiuiited  to  The  two  indiis- 

iries  together  therefore  gave  employment  to  an  aver- 
age of  43.SM9  wage-eaniers  dufitiL'  rhc  y-Mr  iuvl  piiid 
!?'21,l»!l.S,'iS'2  ill  wages.  Manulactures,  tlien  tore.  gave 
employment  to  80.1  per  cent  of  the  wawe-earnei's  and 
paid  7-l-,2  p«r  cent  of  lli«  wages,  while  mines  and  quar- 
ries furnished  employment  to  Init  1U.'.»  per  cent  of  the 
wage-earners  aiul  paid  -i.'i.S  jx-r  cent  ()f  the  wages. 

Table  8  shows  the  value  of  the  annual  produc- 
tion of  the  leading  minerals  of  the  state  from  1690 
to  1902. 
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Taju*  a.— VAUTF.  of  ASXCAL  PRODrCTIOX  OK  PRLVCIFAU  MIXKRALS:  18B0  TO  l«tt. 
tCulicdSlaickOoolaslnl  Buivcy.  "MkiniMl  Ucsonrvmol  tint  rniivrt  Stahv."] 
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iif  Kini-iiv    I'.'ii  iiM'l  l-."il. 


I  Sliill»ll<-"  fnr  Iv.Ji  1...  UHJI.  nM'|u-:\..  t 
*\'il  >f|yinit*'iv  n-(>prtfil. 
^Iii  lniI*'Kivnt(liirii4>n  frMiii  Mi»..«niri 

•iDcludea  proda«lion  from  Nvbnaka  am)  TexM  In  IWf!,  nnd  MiaKHiri  «iHi  twnUi  I)iUu>ta  in 
*I]MiludM  iwoiliietlaii  ftom  Jowt  aiul  TeMs. 
*CeiHui  iviuw,  eineiit  tat  Mneot  and  srimni. 


— TheCoft!  M«««ure<iof  Kansaaarein  tbemstoi'n 

]  la  i  t  nf  the  statr  nur!  pov  'T  ;i1ii  lUt  'i^.tMlO  s<)Uil)v  inili  - .  of 

which  16,0W  square  iiiilcsaro  nitwl  a.s  pTOcUietivo.  Of 
this  area,  boireTer,  on)y  a  enoA)  jimportion  h  Actirallr 
pi-iidnoinff  nt  fhis  tinip.'  Tlio  Kansas  cduI  ticlils  arc  a 
pai't  of  the  Western  tield,  which  also  inciuden  the  bitu- 
minous coal  deposits  of  Missouri.  Nshnwlca,  Arktuism, 
Indian  Territory,  and  Tcxa.s.  Tin  (i;d>  in  tlir  >tati' 
occur  in  variouii  i^haie  Iw-da,  micuyyiu^^  all  piMitiuns 
from  tbeClierokee  shales  at  the  base  to  theO^a^  shales 
inoro  than  i'.!t*ti>  ff^i  hifxLi'r.* 

(Jual  wa»  tii'st  uiiueii  in  the»C«tu  iu  southeastern  Chero- 
kee county  in  1866  by  the  early  settlers  of  that  locality. 
The  cojil  then  rt\H^rHtct\  ai-o  now  ontiroh  abanduncd 
as  tbiiy  were  in  the  ibiuuer  and  lower  vviut*.  ^onte 
years  later  tlie  heavy  beds  of  coal  now  so  extensively 
niin<Hl  ill  Cherokee  and  Crawford  counties  were  dis- 
coveml.' 

The  folloii^ii|[f  (aUe*  compiled  from  the  reports  of 

the  rnitr  l  States  Geoloffieal  Survey.  '■Minenil  Ue- 
Auiu'ccd  of  the  L'uited  Statea,"  1SK)2,  showi^  the  annual 
pnidnction  of  ooal  in  Kanaae  since  1869: 

Tamu  4^Jiiiniiiirj»»iiH«(Mn    twU,  Mmtinmui       tn  1909, 
(UnNed  SIMM  OMiaitad  Samir,  "Himiai  Bamnca*  ot  Mte  L'liltMl  Stalo."] 
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I  ri>e  ITnivenitjr  Gwkgial  Sorroy  of  Kanaw,  1806,  Vol.  Ill, 
{MKe  117. 
'Ibid.,  pa«<^ 


The  17.^  roal  mines  operatingr  in  1903  were  located  in 

.Vtfhison.  l*Miii-lM)ii,  ( 'licrolier,  Cloiid.  t.'oflW.  Cnni- 
t'ord,  ^'uiiiklin,  Jewell,  Labette,  l^veuwortb,  Linn, 
Ost^.  and  Republic  conntic>t.   The  total  output  of  tbe«e 

miiu  -  f  ir  r!i;it  •,  ,  ;ii  _'''i'!,ih'..'i  tons,  of  wliieh  Ci-:i«  • 

foril  louutv  jimlucid  L',>sl,:;7-t,  and  Cherokee  coauiv 
l.¥HO,?W»«. ' 

Xnhii'it  <hi^.  Tin-  aii'a  thrimyliiHit  wliicli  ^us  lias 
lii-en  found  in  jj^reater  ur  le^s  (|uantitic9i  is  in  tho  «outh- 
eiuitem  part  of  the  ^tute.  and  embntce<i  the  conntJes  of 
Miami,  n.  \.'  -Ih).  ( 'law  ford, \\'il--  'h.  M<inlij()iiH'r\ , 
and  Labette,  It  U  found  iu  the  saudsiout^  and  the 
more  porouK  bedis  of  the  Cherokee  shales,  which  are  at 
tl'=»  Im-c  of  the  Kansas  Coal  Mcasuii  ' 

Though  ga^  had  been  found  in  pru^pecliiig  for  oil, 
and  ha<l  been  noticed  escaping  from  springs  even  as 
early  as  l.Mi4.'  it  was  not  until  ttie  e<itnpletion  of  tiie 
"AcrCit  well "  at  lolu,  Alien  counlj^',  iu  187:3  that  the 
development  of  this  indmtry  i^ly  began.'  In  18^ 
fur  tin-  first  time  ■  iiiM  ii  ally  be  calh'd  a  (jas  well 

wua  .itruek  in  Miami  county,  at  I'aola.^  in  ISi^^  a  good 
well  wa»  found  in  Allen  county.   In  1899  gaa  was  bug- 

coKsfully  applied  to  the  rt  fhictirsn  of  .'-ifie  oi'e,  and  it 
also  beyaii  to  Ik'  ujied  for  lighting  in  luuiiy  of  the  large 
towns  ill  soutlieaii^tern  KanaaH,  and  in  the  inatiufaeture 
()f  brick  and  hyilraiilie  ceineiit.' 

The  value  of  the  natural  ga.-i  pro<hue<t  \t\,  tlie  414 
wells  flowing  in  1902  was  iBS4,4Sl,  an  increase  of 
#165,258.  or  l'.*>.1  per  t  ent,  over  I"<»I. 

Lead  and  zinc  ut\«.  These  oi-e;,  are  at  present  luiiied 
only  in  the  extreme  aoutheaiitem  comer  of  Cherokee 

county.    Ail  the  lea<l  and  ziiie  tiiTs  .s|iipp«'d  from  Kunsa.-i 
have  l>eeu  mined  in  thij*  area,  scarcely  etptal  to  four 
miles  .s<)uare.' 
The  lead  and  ssinc  ores  of  soutbeastem  Eansaa,  or 


'Uiiiii-<1  stut('i<  G(  ol(j|;ical  Surv^,  "Hlnenl 

UniU'd  J^tatef,  "  11*02,  pogeflM. 
^  thill.,  IKSCi,  jKii.'e  614. 

*>IiiiiTiil  Rt-Minix^a  of  Ksnsw,  1897,  iMige4Bi. 

'  Ibid.,  fUfgs  '£i. 


of  th« 


Galcua  cliistrict,  uccur  in  the  Miijsutiippuiii  ur  tjubuirbun- 
iferons  limestone  fonnation,  whidhlMs  a  wide  exposure 
ih  -  >uiliwt-N(  Missouri,  iKH'thweBtArkansais,  andaoatb- 

Tlie  tint  discovery  of  lead  ore  was  made  in  Cherokee 

coiiiity  ill  April.  IS7<),  iilUi<>uj,'Ii  simiijir  niincs  liiul 
l>wii  o|jenited  for  tieveral  yeartt  at  Jopliii  aiiU  Cimriby 
and  adjacent  points  in  Miseouri.  In  tlie  «iprin|;  of  1S77 
II  lni'<!fp  body  <>f  pun'  lead  ore  \v:t-;  rli-i  . i\fr<'d.  Grwil 
vxciteiueiit  eusued,  aud  liie  iiarrnw  .sluirt  creek  valley 
-mw  soon  a  buay  ecwnoof  activity.  Two  rival  towneorapa- 
ni<»v  criinr  xi]Mm  the  -'•cni-.  tw  nf  whii  li.  . >hta"iiiiii_f  roti- 
irol  of  con!-i(ierable  laud  ou  tlit-  south  side  ol  tlien  wk, 
named  its  town  Galemi,  and  the  otber,  having  control 
uf  rli'  ii.'i-tli  hitlc.  ciillfHl  iiiwn  Kmpii-o  ("'Ity.  At 
m  erylbiug  waa  uoafiision,  no  rccuids  of  \hn  out- 
put of  ore  being  made,  but  after  a  time  order  was 
«*st)ihlisln'd.'  TIi<>  ti  it;,l  \  :ilni'  of  tho  output  of  llir  prod 
nets  of  tbe  mines  ot  Uaicim-Kuipue  City,  at  tb«;  mineo. 
from  1876  to  189T,  incluaive,  liasbeenetitimated  atfrom 

Tbe  following'  table  shows  the  (jUiiiilily  of  U'nii  und 
;Einc  ores  initu  d  iu  Ciberokee  comity.  Kansas,  from  1880 
to  l!)i>2,  the  tijii!.'^,  .'xo'i't  for  l>M>-2.  In-iii>r  foinniU'd 
from  Table  IX  Ot  tiic  Aiiiiuul  liulWtin  on  Mini-iul 
Reeouroe»  of  Kanne  for  1897: 

Tablr  B^Ptodutiimi  of  lead  aad  liM  t/rtK  Jftae  to  taog. 
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■Oenaw  AnunHi, 


Luiii HtoiK"  •\>iiJ  ihihiiii ilf.  T'n  litnc  -ttPiii  -  of  the 
state  ipiarricd  at  present  are,  almost  without  oxi  optiou, 
of  the  CarlxinifierouB  or  Permian  age  and  occur  only  in 
rf»Ififiroly  thill  beds,  varyinjr  in  thickness  fmn!  a  few 
inebes  to  8  or  lo  feet.  They  are,  iis  a  rule,  light  in  eolor, 
soft  and  porous,  and  incapable  of  receiving  a  polish 
tliat  would  tit  theui  for  any  form  of  onminental  ^vol•k.' 

( )f  tlio  115  quarries  ojKMntinjj  in  lit'>2  only  15  bad  a 

>lbi().,  vt^sii'v  17  and  18. 
•Ibid.,  imficai. 

*8tenw  (or  """'"^g  and  Deoaratiou,  by  Gcoibs  P.  MMtill, 


(TSAS.  219 

pruductiou  cxcccUiug  ¥lU,ltlM>  in  value  and  but  1  over 
1(100,000.   BCttrion  county  led  all  other  counties  of  tbe 

stnte  ill  vulnc  of  |!r.M)n<  t-nTi.  and  Fi'imkliu  wii-  -.nd. 

I'lLrvl^um. — The  e.visleiue  of  oil  Hprinjfii  in  Miami 
and  Wyandotte  countiea  had  been  learned  1^  the  earliest 
-settlei-s  td"  the  state  from  \\\<'  Indians.    While  wells 
I  were  drilled  in  tlie  e^irly  .>?i\tio.s  near  I'aolu,  in  Miami 
I  oonaty,  pmctieally  all  prospecting  ceased  until  after  the 

( '1\  i!  War.  The  years  from  ;l^lr)llt  ISTI  or  l>7i'  Us  \  siio 
;  eonstitute  a  MHxiud distim  l  jH-ricjd  iu  the  development  of 
I  the  oil  weUs  of  the  atate.  During  this  period  wella  were 

drilled  in  Miami  ainl  .Mli  r.  counties.    It  was  not.  liow- 

iover,  until  ttie  intiiKluelion  of  larger  capital  and  better 
methods  aubeeqnent  to  1890  that  the  real  development 

of  petndeiiin  bei;;iri  iii  tin-  -;tii1i  ' 
j     The  present  productive  petndeum  lield  of  Kaunas  is 
I  in  the  counties  of  Neosho,  Alien,  Chautauqna,  Mont- 

j.'oiiiery.  ami  Woodson.  Of  these  Vf  .isfir?  (  (niitty  rankii 
;  lir.st  and  Allen  county  si^coud  in  poim.  of  pn>duelioiu* 
I     Tbe  following  table  shows  the  anninii  production  of 

petndeuni  in  Kuilsils  since  1SS!».    It  is  compiled  fi-om 

the  re]jorls  of  the  I'niled  States  (ie(do<.'ind  Snrxcy; 

TAm,l:  O. — .4rimco/ fi/Wttrtiwj  o/  pHntlcum:  .'fsfi."  I'>  rnH. 


|r;jil<  ii  Hti»u:»  l«ci>logio«l  Surrey,  "MfopnO  Rcnoiim-s »f  lUo  I'niiml  .st«t*«,"  | 
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Sandttotie*  and  quartzit^. — Sandstones  are  said  to 

occur  ill  sevond  counties  in  the  southwesteni  pari  of 
KauMii;,  but  few  if  any  uf  the!>e  are  of  mucIi  a  quality  as 
to  acquire  other  than  a  local  market.^ 

The  value  of  the  output  of  the  !!•  (|imrries  operated 
in  liH}2  was  ii^lOo,oOi>.  Of  tbi»  amount  Bourbon  aud 
Phillips  counties  alone  supplied  (87,960,  or  83.7  per 

cent.     Klk.  I,;ihcni^.  Mi 'tit ^jriiup!  v.  N'>f>-;!t'i.  I'uwnec, 
Wilstni.  and  W«H>dson  eo.mlies  also  produceil  etunie 
I  Handstooe. 

All  iitliir     •'.••■  iii/m, — Natural  rotdv  i  f di.  iiI  wa-  first 
iiUiiinfactuied  in  the  t,t!d&  in  18t<8at  Fort  fSeott,  Hourlioa 
I  county,  and  has  sinoe  been  prodaced  only  in  timt  local- 

:  ity.'  In  i;>ni'  (!i,  ic  wove  two  plant-s  |ir.>ilui  ii.i,'-  natural 
i  rock  ci'iui  iit  loiiuti  d  at  Fort  Seott,  onlv  uuc  of  which  is 

'Mineral  Uei-ourci'w  id  Kuma^,  IHMr,  imgett  44  t<.i  Mi. 
*Oiiitad  fitetee  (leolotrical  Smrrey,  ''Minenil  Bmounm  of  the 
United  States,"  1«02.  pag^  957. 
'  Stones  ior  Bmldingoiid  Deoontion,  paf^e  140, 
■MineiatBefloaiecsof  Kamss,  18B7,  f^W. 
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included  in  the  i't'iis(i>  of  iiiiiifs  and  qtiairie^,  a«i  Uic 
otluer  pardiMed  all  the  luw  materiftlis  it  uoed.  Hie 

,-iiiij;!f  Portland  cement  plant  in  tlie  state,  at  lola,  in 
Allen  (  uuuty,  In^d  openiliun»  iu  it«X>. '    The  ^^uaisitics  ' 
for  th«  two  plftQts  embraced  In  the  aoope  of  the  Inquhy 
are  int-liidi  il  in  "nil  other  niinomte"  to  avoid  the  dis-  , 
doMUi-f  in  iiidividiuti  uperutiuau.  ■ 
Th«  gypfltim  deposits  of  the  iitate  early  attracted  the 

■riiitiMi  Slater  (;c<ili>>:iriil  Survey,  "Mineiml  KeaooRKfl  of  the 


attention  of  geologi8t«»andprosi)ectoi's,tbetir.-t  inc-ntion 
of  thflin  being  nuulc  in  1864.*  Tfan  deposit)*  uf  ^yi)sutn 
nf^ar  Blue  Knpids,  in  Marshall  <  (.i!iii\.  were  the  tii-wt 
worked,  tiie  ArHt  mill  being  built  ia  l<Si5.^  Kansas  is 
one  of  the  leading  stetes  in  the  production  of  plaater  of 
Paris  and  its  |)racticHlIy  inexhan><til)le  depoeita  of  gyp- 
sum  will  lonj;  he  a  taiurce  of  snpjdv ,' 

■  Thornivom(y<n'()l<)gical8urV(!VOfKaiiaiK,  1889, Vol.  V,lHgQ40. 

■  Ihiil.,  nairo  Al. 
*  llikL,  irngv  12. 
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KENTUCKY. 


Tahto  1  is  » tfumnmrv  of  the  statbtiot  for  the  productiye  mincsH,  quarries,  and  w«1]s  of  the  state  of  Kentucky 
for  liHi^. 

Tablb  1  BUMMAHY:  1902. 
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With  extvu^ivo  cuul  deposits  in  both  the  eastern  aii<l 
wedtern  parts  of  the  state^  Kentucky  nnkn  eighth  amnnjr 

till'  rii.-il  ptvirluiMiii,'  ^Ififi'-.     Tn  Iinir--tOiir--  niiil  -;i  11  'lli'S 

tit  tor  litructural,  urcliitccturul,  and  .sculptural  purpui>cs 
th«  state  takes  hi^h  rank.   It  has  excellent  imn  ores, 

r'\t<'ii--ivr  (1i  jm^il^  iif  >ii|H'i  iin'  rlav~.  alinii4;int  ^tuic^  (if 
Chester  luarLs,  and  notable  deposits  of  lluunspar,  carry- 
ing lead  and  zin«.  The  state  also  poancaaea  ktfj;e  fields 

of  naturul  jpi-  :iii'I  pftroKMini,  and  DMlch  a'-ptmlt  rock, 
it  lui8  in  Hbuiiduncc  the  raw  materials  for  the  manufac- 
ture of  both  naturaUrock  and  Porthnd  cement.* 

Ill  addition  to  the  productive  prc>p<Ttii ^li<iun  in 
Table  X,  ot>  operators  reported  active  mines  quarrie.s. 
and  welk,  but  no  t»roductlon,  in  IMiS,  the  work  tmin^ 

c^iiHiifd  to  thf  (hnolopniiMit  nf  tfic  properties.  T!i»"<f 
opt>rator>  fiuplnyed  on  an  avi  ia^e  'M  \vaj;:i>-eariier><  and 
jMiid  §i.'.5,<;!*;5  ill  wages  durinjf  the  vear.  The  salaried 
oftieials.  I  l.'ik>,  etc..  received  I^:J3,4S1:  the  contract 
woi  k  amounted  to  $lt>o,733;  the  mibceilaucou.s  cxpcuM's 
to  $22,867;  and  tti«  ooet  of  supplies  and  nmterialH  to 

The  value  of  the  ])rodiu  ts  of  the  nmniifaetiiriii>r  in- 
dnstiies  of  Kentiu-ky.  Im.sed  primarily  njxm  miueraU 
mined  and  ijuarri'  >i.  :i\u\  also  the  value  of  all  niannfac- 
tuifd  product*  of  the  state  us  it'ported  at  the  ccn»u;i  of 
190»,  is  sbova  in  Talile  2. 

*  Rayoirtof  ths  lattMctor of  lliuM  of  Kmtndrjr,  lW-9,  page  SM). 


TaKI.K  'J,  —  \ftiMtj>niiirin  Initeil  firimarili/  u/miii  f/ic  iiroducU  o/  miuff 


ViihwQfrMdiict. 


All  manufacture*  

Basfs)  njw^n  pwwliict^  of  mlri*-^  or  *iiMirrivs; 

(l.riuii  jih  ..ml  lllUo'l  ]>rrMllH'l»   }tV*.,l.«|lJ 

Cliy,  ^iii--^--,  aiicj  Ktiiiiv  pr^wUictf   i)5*pn. r>:;i 

Irunaml  m.-.  1  nntl  t>it'ir|>rodllcn   IJ, «.'<7 

Mptal«  nini  uu-uk  prwliiclt,  oOnrllmi  Inm 

anil  PiM'i   ':,7m.f:<i 

M  l<c«llancous  tndiMrlei.  ;  e,  :if>>.  Wl 


tIM,16«,l 


•,:.">. '.-W- 768 


Allo«b«r  ;   laMU.iyT? 

The  value  of  tiie  products  of  manufactures,  based 

]sriiTnirily  upon  mineml.s  luin^^d  and  ([uarried.  a^  jtIiow  ii 
liy  I  lie  foregoirijj  Ubie,  was  ^25,20^,788,  or  Hi.3  per 
<  rnt  lit  the  total  value  for  all  manufacturer  in  the  rotate. 
The  total  value  of  the  out|iu(  of  the  mines,  qimrries. 
atid  woll.s  of  Keutucky,  in  l!»02,  was  ^,533,^23,  or  o.i 
per  cent  of  the  total  value  of  product  for  all  manufac- 
turinjr  and  minin^^  industries  in  the  st;ifc. 

The  niaiiufacturinj^  imlnstries  of  Kentucky  were  re- 
^Kirtcd  at  the  oen>;us  of  1  f«i  H}  as  employing  on  an  averngo 
diirint^  (hat  year  ti2.;ni:2  \vat;e-earnors.  and  as  ptiyinjf 
!!i•22.4;U.1^.1  in  wajjes.  The  «>perators  of  the  uiiiies, 
(fuarrics,  and  wells  of  the  state  reported  that  they  gave 
employment  to  an  avonijre  of  10,»'.54  wajije-earners  Jnr- 
injf  15W2,  and  paid  Sw,l!)3,7l*2  in  wajjeji.  The  two 
industries  cMubined,  theiefore.  gave  employment  to 

(»») 
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MINES  AND  QUARRIES. 


Mftnufiu'tnT»3,  fberefore,  fnniisbed  employment  to  85.6 

|»or  cvnt  of  tl^'  wap'-onriiri  -  ;inci  piitd  Sl  .-_'  |ht  rout  of 
the  wttgetf,  while  uiiaing  employed  14.5  per  cent  of  the 
wsge-MrneM  and  paid  18.8  per  oent  of  tlia  waji^ea. 

Th(  f<il!ow  iii};  taMe  shows  the  value  of  the  nnnual 
protiiiction  uf  the  leading  minerals  of  the  state  from 
1890  to  1903: 

Ttrnx  8.—Vahu  of  amital  pniaelion  tf  prineipal  mnitrafc.-  ts-hi 
[United  iiUle*  Oeniuiiku!  Survey.  "Uiu^-nl  Reawnreiai  uf  Urn  Uaitwt  State*-"] 
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£$MiZ.— There  are  two  dkdnet  coal  flelda  in  the  state, 

the  oiustei  ri.  a  part  of  the  gi*eat  Appsthu'hian  field  and 
the  western,  a  part  of  the  lUiooid  or  Central  Held.  The 
two  fields  have  an  aggregate  in  Kentucky  of  15,8^ 
squai*e  miles  of  eoal  bearing  measures,  of  wliich  11,180 
square  miles  are  in  the  eastern  field  and  4,&00  in  the 
western  field.'  A  large  part  of  each  field  ib  productive, 
and  eofli  rnntuiii-  fmin  nine  to  t^vi'lvc  wurkiiMr  -i  :uiis 
above  the  con^lumcrute  sandiituuc  series  that  lie  at  the 
base  of  the  coal  measures.'  The  eastern  field  bM  also 
fiiini  t\v<i  to  six  hed>  ineludctl  in  the  conglomerate 
iMiries.'  lu  51  of  the  53  counties  in  which  coal  occulta, 
workable  beds  are  foimd.* 

Ttir  existenee  of  coal  in  Kentucky  was  uiirlouhd  dly 
I  known  as  early  as  1770*  and  it  wa«  being  mine<i  in  a 

small  way  in  the  western  field  from  1830  to  1840.' 
From  Islo  to  IS.V)  con.si'lpTti'iIp  ma!  '.vas  shij>ped  down 
the  Ohio  river  t'roui  Union  and  Hancock  euuntiei*.' 
From  1850  to  1870  tbe  state  still  produced  but  a  few 
tlioiisand  tons,  luit  in  th<' luttfr  y<'ai'  coal  itiinitig  liegun 
oir  an  extemiive  scale. ^  The  tir^t  recorded  coal  pro- 
duction from  tbe  state  was  reported  at  tiie  census  of 
1870. 

In  \W2  the  ifIA  prmiuclivc  L-twil  iiiiiHvs.  located  in 
47  counties,  pro<hued  ».i.70H,!'S4  short  ton-,  valued  at 
■  |6,6d0,967.  Tbe  net  increase  in  productiou  over  1901 

'  I{<>lir>rt  ..1  the  InsjH-i  t.ir  .if  Mines,  i.f  K<-n(»c  ky,  l!)01-i;,  |kik»'  :{«■''>- 
'One  IItin<ltV(l  Yiu4i>  of  Aiiifr'u;iti  ('kiiiiihtih'.  Vol,  I,  ITS. 
*  United  States  Geokgiaii  t^urrey,  Twenty  •second  Anuoal  Ke- 
port,  l«»-lfl01»  Vol.  Iir,  page  2M. 


I  amouuLed  to  i,2d0,9i>t>  tonn.*   Hopkins  county  in  the 
[  western  field,  with  an  output  of  1,556,084  tons,  ranked  . 

first  in  VMyl  amoiiir  tfn  i  nnl  producing  counties  of  the 
1  »»tate;  Muhlenlierg  in  the  sanu;  tield,  second;  and  Whit- 
I  ley  county  in  the  eastern  field,  thiid.  Tbe  entire  out- 
put of  western  Kentucky  runounlwl  to  .3,7(>l.60r>  tons  in 
J  and  that  of  eastern  Kentucky  to  3,U05,H7S  Ums.* 

I     The  following  table,  compiled  from  the  reports  of  the 
I  'n''Ar-(\  '>t;if  ps  i  m  nlotrical  Survey,  shows  the  annual  pro- 
i  diwtion  of  coal  in  the  state  since  1S70: 

I     Tablk  ■k.—Aruaial  yrgdtK^oH  <^  cwl,  bUtimiMm:  1670  to  1$0S. 


[VBltcd  matea  6«i)lcs<«*l  Siimgr,  "WmMl  RcMmrcMvl  theltaltad  SMtaa."] 
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f.'ni.^fin;.  s  .7,.// /Ai//*H//V<«. — The  most  valuabk-  of  flie 
oolitic  limc-stones  of  tbe  tstate  are  found  in  Litchtield, 
Grayson  county,  and  Princeton,  Caldwell  county.* 
(  '!"hr  oolitic  character  is  mnrkcrl  in  thn'-r  N-tonr<,  ami 
while  a  perfect  »urface  can  not  always  be  pixidiiec'd, 
owlo^  to  the  breaking  away  of  the  minute,  rounded 
gniiTt-.  ill  fh(  lii'ticf  nualities,  sharp  ed<re'.  !ui<l  smtxith 
surfaces  are  said  to  be  acquired  a8  readily  as  on  the 
,  well-known  stone  of  Bedford,  Indiana.*  ^le  Bowling 
j  fyiwii  oolite,  of  ^^^lT•rr•^  county,  is  of  es|M'<'ial  value  as 
a  building  stone.*    llaiulsonie  examples  of  the  Lower 
I  t'arlionifemus  limestones  are  to  Iw  ftmnd  on  the  Rock- 
j  castle  and  Cumberland  riveca,  in  the  soutbeaatem  part 
!  «if  the  state.* 

Of  the  To  quarries  which  were  productive  in  VMtti, 
I  but  '.il  i-eportcd  an  output  in  excess  of  $10,000,  and  of 
'  the  ;>4  counties  in  which  these  prwluctivc  limestone 
(puirries  were  located,  oidy  2,  Jeffert^on  andJesaamiue, 
I  had  a  |iroduction  valued  at  |10O,(tiHi  or  over.  Warren 
'  county,  with  a  production  valued  at    74. 154.  of  which 
$44.riOu  was  for  building  purposes,  ranked  third.  Th© 
j  value  of  the  limestone  quarried  in  tlie  state  in  1^  was 
I  $598,747,  whitih  csceed^i  the  amount  for  1901  by 
!?3!)4,t80. 

'I'liitctl  Stales  <.<i.-<l<'L'i>'iil  Siiney,  "Mimnal  Bnoaroas  of  the 

•ibid.»  t»fB  ass. 

I    *Ston«s  tor  BnlMfnir  aM  Dtewwtimi,  by  Gttaga  P.  Merrill, 

]ms»-  :m. 

M'liiti-il  stiit<-H  tiooioLncul  Sumy,  81x1008^1  Amuial  Keport, 

it^(H— d5  f^u^  IV  pttCEO  MJtt. 
■  Report  of  the  Inspector'of  Miimol  Keatnvky,  UtOt^  ptg^  S49. 
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Xattmd  ga*-\   That  tlio  presence  of  natural      in  the 

statr  wjiN  onrly  luiuwii  ni!i\-  \w  seen  from  tlic  tli'^tcrip- 
tion  of  the  •'  tiuniing  t>priug,"  in  Claj  county-,  hy  Dr. 
D.  IX  Owen,  in«hi»  report  on  the  sfaite  survey  for  18S4 
hikI  Is.'i."!.'  Tin-  fir-!l  'Ai  ll  '.vliirli  jiriM)u<.-f<!  i"  uiiV' 
i-ijii»i<lei-ul>le  quantity  wa?*  drilled  iu  ISiiM  near  Btiiri 
denbui'g,  in  Meade  county.   In  1873  the  jfaa  from  thi»i 


«.Il 


Thv  •'"•Hivli  f<»i'  iiatunil 


I'as  \vu.sstiiiiuluti>il  hv  tiio  disrovorios  in  l.SSo-St!  in  Oliio 
and  Indiana. 

Tho  principal  giisart-ii  tluis  far  deu'l<'|<i  d  N  in  Martin 
cuuiity,  iu  tiiu  uaslvru  pail  t>f  the  state.  1  tic  output 
of  the  117  welb  wIu«h«U|)plii'd  ipm  in  100*2  wa«  valued 
!it  !?."',tr..i;i  I,  an  inrn-asr  of  *m.:4<>  over 

J',  f, " ui.  -'V\w  oxistciK  i  of  pi'trohnnn  in  Kentucky 
was  iindonldiHlly  known  to  the  earliest  wotlliT.-  throii}fh 
tht'  ludiatifi,  but  tin'  lii:?t  kuowu  historical  facts  data 
from  IS  IS  or  \^V.K  wh(>n  jWroloum  flowed  i«>  freely 
from  a  «i  11  dnj.'  in  Wayne  county  for  silt  that  it  \va> 
liiiMiiidoiieii  for  brine.  In  the  faiQOU(«  Amcrivaii 
well  wai4  bored  in  Cumberland  county  near  BurksviUe.* 

Allliou;;h  o|)eration>  in  the  south  centnil  oil  district 
of  the  state  h«VT  l>een  carried  on  in  a  comparatively 
small  -way  for  many  years,  it  has  only  been  quite  re- 
cently th;ii  tlj''  for  oil  has  lieen  prosecuted  with 
vigor.'  Jii  tho  'isi'i  pixiUuctive  wells,  located  in 
Barren,  Bath,  ClintoD,  Knox,  Morpw,  Bowan,  Wayne, 
and  Wel>ster  counties.  j  .nHiiii  .  l  i'4^.!>.'>0  l)arrels.  valued 
at  $172,837.  WayuL*  and  littth  couiitic<>  are  the  iargetit 
petroleum  producing  oonnlaea  in  the  atate. 

The  fnllfiwinjf  lijfures  from  the  rr-port^  nf  tlii-  l'int>>>t 
Stutc«>  Geological  Survey  show  thp  annual  produclioti 
ol  petroleum  in  Kentucky  oiace  the  eiarlieHt  reeord. 

The  ditff^vcni'o  between  the  (Vnsus  li^'-iires  tirid  thoiM- 
of  the  hurvc\  is  caused  by  the  fact  that  the  foruier 
repmaeDt  tlie  petroleam  produced  and  the  latter  the 
prodnct  marketed. 

VKAK.  Blim-I-.' 


lvj:i 

3*cs 

4.  T.'.'i 

]s»l 

is* ... 
imt.... 

  -t,  T.'il 

ls!*7  . 

un.... 

  4. Till 

ivjs  . 

l-v>  . 

ism 

&.4II0 

l'il»> . 

IWjt 

IMI 

O.flOD 

-riu  liitl'.  -  liriMlitcti.iti  I'rtvi.iu-  to 

J*y iii'i-xjMir.  -  This  iiiinend  is  found  in  Crittenden,  l.i^ 
in>.'slou.  an<l  ('aldwell  counties  assiK-iatotI  with  lend  ami 
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■  T«iitli  Ownv,  VoL  X,  prae  & 
*  Report  of  the  Inspector  ofMinesof  Kentucky,  IWl-ii,  V*V 


zinc.   The  reifta  bearing  Unorspar  occup3'  lumiren  in 

th(>  Carboniferous  rocks.  fol|<»winjr  liie  faultinj^s  that 
tvntvh  into  the  CWl  Mciwures.  The  tJuorite  I'xtunds 
through  the  entire  Clenevie\'e  group,  excepting  poosibly 

the  n|)|>er  Chester.  ' 

The  ore  deposits  in  the  tiectiou  of  the  sVulu  referred 
to  have  been  known  to  eettlers  tdnce  early  in  the  kbit 
century.  'Hie  tir>t  attonij-.t  t"  iniin-  them  was  maile  in 
(.'ritteiiden  county  by  a  comi/ativ  aeiided  by  I'reaideut 
Andrew  .lackson.  rrimitiv4'  attompte  were  abo  made 
at  niiniiiir  the  or»'  (li>|iii-'t--  ii;  I .i\ -ton  county  subse- 
quent to  the  Civil  \\  iU.  and  in  lsTsi  nearly  all  miniu;;  iu 
this  liistrict  of  western  Kentucky  had  ceased.  Up  to 
1878  leail  only  bad  been  mined  in  lliis  .s«'ction.  but  the 
demand  fur  tiuorsj^tar  served  to  maintain  a  small  interest 
In  mining  in  the  southern  part  of  this  district  for  a  few 
yean  loi^pei',  when*  O'Wing  to  a  slight  drop  hi  the  \  alue 
of  this  mineral  and  tho  cost  of  trnufiportatioii,  th«w 
mines  be<'ame  iucapablo  of  comjietin^''  with  the  more 
favorably  located  miaeo  on  the  other  side  of  the  Ohio 
river  in  Illinois.*  Since  1898,  however,  interest  in  the 
tluors])ar  fle])osits  cd'  the  state  has  been  revived,  and  in 
Kentucky,  with  a  production  of  ^0,o:!o  short  tons 
of  lluorHpar  from  14  mines  in  Crittenden,  Fayette,  and 
Livingston  i  .iuiitii  >.  wa--  tlir  largest  producer  <d'  this 
mineral.   The  value  of  tho  state's  output  was  16143,410. 

Sdnd«ton«tandfvarfs{U». — One  of  the  most  valuable 
sandstones  for  strnctnnil  piir]>f)scR  is  quarried  in  Rowan 
county,  and  tseveral  of  the  .suudstoues  of  the  Goal  Meas- 
ures are  frequently  quite  good  for  bridge  piers  and 

fiiuiidations.'  Tlie  1' qutirric-  jirinlTii'tii-c  in  ]^tn>>  wore 
iocatijil  iu  Breathitt,  Kuox,  Livingston,  l{(Kkcai*tle, 
Rowan,  Warren,  and  Whlfiey  eonnti^,  and  bad  «o  out> 
put  ill  that  year  valiU'd  at  §128.470. 

All  <)tli,r  uiimriilx.  Hitmuens  iu  Kentucky  ctccnras 
impregnations  of  .sandstones.*  I**! no  examples  are  to  he 
f(Muid  in  Hreckinridpe,  Hardin,  (.irayson.  and  I^o^rjui 
comities,  in  westerti  Kentucky,  and  iu  Carter  county  in 
the  eastern  j^trtof  the  .state."  In  1903  the  state's  )>ro- 
duction  of  bituminous  sandstDnee  amounted  to  2Si,4it8 
tons.  \  alued  at  S+>8,Trt4. 

Fire  clays  of  proved  excellence  are  found  in  several 
coHuties  of  the  casti'rn  cojil  liold  and  also  in  the  western 
field.  Pottery  days  for  ordinary  U8e  are  abumlant.* 
In  VMVl  Kentucky  ninked  lifteenth  amoti}''  the  stales  in 
the  value  of  ito  clay  products,  which  amounted  to 
*1,873,043.'* 

Natiir.d  cement  r<H'k  was  disco\crc<i  in  Kentucky  iu 
1S2!».  <luriiiy:  the  (■onstriu'tion  of  tlie  Louisville  and 


'  Tli.  Mill,  n»l  Indostry,  18»3,  V«t.  11,  wwe 310. 

'  Itt  pon  ..r  the  iDspwtor  of  Hioes  of  Kuntueky,  IMl-K,  pnacB 

:!r)0  III  Xvz. 

'  lliiil.,  luijtPs  ^i-IS  ;inil  '.'tW. 

't'uiuril  SIhIcs  <ni>lii)ii('al  Survey,  Twi'iilj-sa'coiiil  Aimiml  lie- 
port,  1900-190],  Pttrt  I.  pajw  240. 

■Report  of  the  Inspector  of  Mhicsof  Kentucky,  I90I-2,  page  34<5. 

"Uidted  States  Ueokwical  Survey,  "Minentl  RtaooroMof  the 
United  SlalH,"  IMS,  i«e»7«». 
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MlJ^Eb  AMD  (.^UAUKIES. 


Porllumi  (.'unal.  The  liiiuiufin  tuvf  nf  Loirv^  illi' rpnicut 
wan  commenced  iu  tbut  your  at  Sliippingport,  a  mmll 
suburb  of  LouisTille.  The  growth  of  tbn  induntry  haft 
not  iM'tMi  nipiil.  As  I  lilt  i>no  i-eiin'iit  fiutui,  iihimicd 
its  own  uiaterittl  in  liHJi,  uo  ligurv»  vm  U;  jfivi-u  witli- 
dnt  db«lo(»inir  individual  opemtioiw,  Tha  product  of 
Itulirum  111  I  K  ntuolcy  combined  wii»  1,787,146  barreltt, 
valiu-d  at  i^sOtMO:!,' 

Th»t  tb«  presence  of  iron  ores  in  Kentucky  -mw  early 
known  is  provfd  1»y  rcfiMTr.'  ■•  rimdt' to  tlu'ni  in  an  arfiflc 
written  liy  Tlioiiuis  Ji'tloixni  liefoiv  lUc  i  of  tlu* 
Kevohitiion.   The  first  iron  f  uroiuw  w«8  built  iu  the  state 

):i  17!'l,  ill  l!;it1i  pinmry.-  F(<r  n  niniiVi,T  ■>(' years  aftoi- 
ISt'O  tilo  iron  industry  of  llio  state  made  rapid  progress, 
and  from  about  1895  to  ISeo  was  tbe  period  of  its 
ji^i-vati'st  activily.'  AItlionf,'Ii  iron  orf>  i.s  found  in  many 
couutiiAi^  l>otti  in  lliu  cuHtern  aud  western  wa\  Haldn  of 
tbe  atate,  comparatively  little  mining  has  been  done,* 

Tiiilnl  SiAli'S  (ns>lii>:i.'al  Snrvi'V,  ".Miii«»l  BeKNirOM  of  the 
I'ljitid  stjitiv."  ISHi-j,  iniip'T'  783  and  71*3, 
'Iron  iti  All  Ain-H.  I>v  .liiiiie*  H-  Bmutk,  rORe  £62. 

*  lliiil.,  ]>a){it<  ^!Hd  aiitl 

*  Report  o(  the  Impeotor  ol  MinM  of  Kentucky.  190U2;  page* 

33»  mA  m. 


ill !  in        iron  ore  was  minodonly  in  liatls.  l.yoii.and 
.  li'igM^  counties.    The  total  production  aiuuuuted  to 
j  71,006  tons,  valued  at  |iR6,l«».   Both  brown  and-red 
honjatitc  w»mt  inini-d.  . 

The  leuU  and  zinc  ore  depui«its  in  (JrittiMidcii  cuuitty 
were  first  mined  by  a  company  headed  by  Preeident 
Andit'u    .Tack-'i;i  ■    Otln-i-  priinitf\i-  ntr'-nipf-  won- 
made  in  Liv  inj^stou  <'ouiity  ftuln^equcnt  to  the  Civil  Wax; 
but  in  1878  nearly  all  mining  in  these  counties;  bad 
o('a.-.i'il.  oiviii^'^  fi.  ■  i 'st  of  tniii-]  1 '  I  tiif  ion  ;iiid  u  drop  in 
I  the  price  of  tin>  inx's.    Thesi-  niine-s  are  at  present 
I  being  work^  principally  for  the  associated  mineral 
lluors|*!U'.''    As  only  ont"  opiTutor  rf[H)rt<'il  an\  prixhn  - 
I  tion  of  lead  and  zinc  ores  in  liHt2,  no  figures  i^n  t»e 
I  friven. 

'I'tii-  suidsioiu*  Used  ii\  tlh  -iiiL'lc  opcnilor  rcpoflinjr 
'  oiUtonc.--  and  whetstones  r()nifs  fruiu  Hardin  county. 
No  figurvfl  can  he  given  without  disclosing- individiwl 
opei«tion«. 

'Report  of  tht>  Tn^ftoror  Mines  of  Kentncky,  IMl-S,  pagM 
331  And  332. 
*  IMd.,  ittgM  aao,  361.  and  3S2. 
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TaUe  1 18  a'mmmary  of  the  stetisties  for  the  pnoduc- 
tive  mines  and  wells  in  the  stste  of  Loaisbaa  for  190S. 


Mimfaerol  mtaMMHid  w«lto... 

Nnmbsr  of  ommImi.^  

Saluled  oOlcuK  clarkt^  «tc.: 
HnariMT.  , 


CoittriK'l  w«rl£  — 

OoftafmpvUttaiMliMiiti*]*.. 


llB^mtaiapamtOHwMlinix  Mfiil«iiiB>t(T«iiUi);  inlphiirsndiiTTlto,!. 

A  f ininenik  of  the  state  which  were  not  in  ^dnced 
in  1902,  Wut  whith  occur  in  ^ufBiient  qiwntities  for  coiii- 
merciai  operatioiui,  vaW.  for  mentioa.  Among  tbem  are 
the  aandstonee  of  the  hiUs  of  the  northern  part  of  the 
state'  and  along  tlio  GranH  (_} »lf.  Only  the  latter,  how- 
ever, are  of  ecuoomio  \-alno.  and  thei««  have  been  quar- 
ried extensively  for  riprap,  jetty  work,  ami  railroad  bal- 
last. Limestones,  whieh  oocur  in  l)ed»  of  limited  extent 
and  a>'  eoneretions,  are  al«o  found  in  the  state.  The 
outcropping  hare  been  used  to  nome  extent  for  lime. 

and  thf  O'lin  i'i'tton-*  have  been  uscil  fur  tlir  suiui'  jmr- 
POHO  and  ftbio  for  road  material  aud  for  ceiucat.'  lAg- 
nite,  which  has  had  onlj  a  limited  local  vati  for  black- 
smitliiriL,'  |iurposes,  hax  been  fomnl.  CIx  p^iim  oic-uix  in 
several  pUce»,  e<$pecialiy  along  tlie  Uuacliita  river  aud 
ui  asao^tion  with  the  sulphur  deposits  near  Lake 
(;!i:irli  <,  the  gypsom  in  these  deposite  being  of  eixcep- 
tional  pui-ity.* 

Deyelopnumt  woric  of  considerable  importance  was 
earried  on  diiriiii.''  I'lr  yrui',  tli*'  tn(al  r.\| nMnlit i;r<"'  lioiri^- 
1^^,442.  'J'hi.s  outlay  wai*  continMl  to  well  Ixirin^  and 
other  expense  incident  to  the  develefimeit  of  the  oil 

iiidiif  try. 

I'ctrv/c'tiii.  Dr.  Willlitiii  il.  Carpenter,  in  liin  (Joo- 
logieal  Survey  of  Louisiana  (1839),  makes  the  .statement 
thnt  "ii  iln'  luNvlMndfi  borderinjf  on  the  Caleasien 
river  there  are  nunierou.s  .sprinj{>'  of  i>etroleuni."  it  wa.-* 
while  boring  for  petroleum  in  t.  rcjrion  that  the  dis- 
covery of  the  great  sulphur  dept  t  was  iiuule.  One  of 
the  wells  sunk  here  yields  »  tmiall «  .lantity  of  petroleum. 
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which  some  roars  ago  was  collected  and  banded. 

I'l  o-ix^'tliiL'  wells  have  also  )»een  sunk  on  Belle  Isle  and 
in  other  localities  in  the  state.' 

Early  in  1001  deTcloptnent  work  was  stnrted  near 

.T.  iiiiMiv'-.  Wrl-ti.  LiiIn*-  (""liarlc-.  Stilphiir.  aiul  :s  few 
otiier  places  in  adjoining  parishes.  The  Jetaiings  Oil 
Company,  diillinff  in  Arcadia  parish,  87  miles  east  of 
Reaumont,  Tex.,  !itnl  uKmil  1!"'  iiiili  >  west  of  New 
OrleauB,  on  the  line  of  the  Southern  Facilii}  KailiXHid, 
succeeded  in  finding  oil  in  payingr  quantities.  The  com- 
pany now  has  two  o'oim!  wells  pnch  producing  from 
2,0<>U  to  2,&0i)  bari-cl.^  each  per  day.  The  Southera  Oil 
Cmnpany  early  in  1903  competed  a  good  well  about 
liMt  f<>rf  from  the  .lennings  well  No.  1,  miil  Viofh  .  om 
paules  arc  makiu>;  exteuiiive  preparations  for  Itandling 
their  ontpnt.* 

Sii/^'/iio\ — There  is  a  very  large  fl.-]nisit  of  this  min- 
eral about  13  uiilett  from  Lake  Charles  in  Calcatsieu 
parish.*  In  1868  the  Louisiana  Oil  Company,  while 
.sinking  a  ^vel!  <it  tliis  jxiint,  struck  at  a  depth  of  443 
feet  u  very  extensive  bed  of  >iltuoe.t  pure  sulphur,  the 
analysis  showin^f  99.98  per  cent.  During  1869  and 
187^'*  otlirr  ftoriri'^'s  shc^wcfl  t)ir  ;uif:itro  f Mfkness  of  the 
dc^wsit  to  Iw  about  lOK  feet.  Nuniei-ous  attempts  have 
since  been  made  to  exploit  it.  but  the  depth  of  the 
df[iosit  liclrnv  t!i''  ■-urface  and  the  beds  of  water-ltearing 
.sands  wliifh  ovi-rlie  it  render  mining  op»Tutions  clltli- 
cult  1895  open»t ions  « lie  I  rrrun  with  the  Fraah 
system,  invented  l»y  Mr.  Herman  I  i:ish.  of  Cleveland, 
Ohio,  and  by  the  us4J  of  this  iiKiliod  ii  considerable 
product  was  taken  ftoUl  the  deinisil.  The  principle  of 
the  "'air  lift"  pump  was  applieil  in  lS'M\.  and  by  this 
I  means  a  pr(i<luct  of  :i(>5  tons  a  day  was  secuivd.  The 
I  production  from  the  mines  in  1B95  was  about  800  tons; 
in  1s<(t5,  4.i>iNt  tons;  nnd  in  1S9T.  l.oiM)  tons.  Shortly 
afterwards  the  lutjita  were  closed,  as  their  openitiou 
I  nnder  the  adverse  conditions  was  to<»  expensive  to  leave 
u  reaMinuble  mttr^in  of  profit,"  but  work  of  a  dovi  lop- 
ing  and  experimental  character  ensued  for  Mime  yi  ars. 

(luring  which  period  the  details  of  a  eheini»'!d  ])r<K'esrt 
for  recovering  the  sulphur  wei-e  being  worked  out. 
Operations,  under  the  new  method  of  min'mg,  were 
resumed  in  i:nx).  and  the  mine  has  been  a  von»stent 

:  producer  sirn  e  tlmt  time. 

I  'United  .Statnn  «TeoJoj{ici»l  funfj",  " Minenil  Itessoum*  of  the 
i  United  State-,  '  UIOI,  \MiK'  8W. 

♦Ibid.,  18ii2, j)age(iH7. 
I    *GflQM0ical  Survejr  of  Louimna,  IfWB,  Part  \%  puge  128  ff. 
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Table  1  i»  u  liuniniary  or  tho  .staristics  fm  tin:  juiKliKtui'  niinp.>.  and  quarries  in  the  slutf  ot  .Maitu'  for  lyu2. 

•TAJiLJi  l.—iUAlilAJiY:  IWJi 


Momber  of  mlnea  or  qoMliM.. 

Number  o(  opentOM.  ...... 

Silarted  official^  ttttkM,  eMU 

Viim^er  


Avvmiiv  uumtwr  

Wnjtes  

Mii>rv)lan«ou«  «xpcDi)v<i  

Cost  o<  Mg^lea  and  lUkteMab . 


iwm. 


ryMiillliU' 


l-itiifiiiiii' 
iiii'l 


All*. 
iiilii«ai1i.> 


i:is 
til 

lilt 

nw 

II 
11 

20 

IC.ii 
81.V<,  fill-, 

ii; 

«ia.;l-)(i 

$i<;.',i;ni 

sr>.  i« 

SlJl.vn:- 
«3,«U,1U 

J.  SIJ 

81.  n;t.  ::uo 

ftrfl.  fl3 
tilT.Mn 

.V31 

VI 7 
$1 1(1., SI'- 

$i.;.4?6 

H 

til.  DM 

tjaelttSeavpcmtomamMlows;  FMdiviiT,  ij  flint  <«qNnitnr  rqioncd  nndar  fcldipar);  nilea,  3;  picctonatlimM,  13  (MmliiM). 


shown  ill  the  above  tftlile,  qimn  vin^-  is  the  ehiff 
uineml  occiipatiou  in  Maioe.  Tlic  value  of  siliceous 
oiystelliiie  roeks  qnftrmd  daring  thf^  year  n>presents 
72.7  per  cent  of  the  entire  iiiincinl  pnuhictioii  in  tlio 
state,  Mid  Ume6toue  aad  elate  are  second  uud  third, 
MspecfeiTely,  in  vtlne  of  prodnction. 

A  number  of  minerals  occur,  for  whidi  no  production 
waii  reported duriug  iiM>2,  although  thej  were  previously 
mined  to  a  considenible  extent.  Barjtes  ocean  sper- 
iugly  in  Hnm  o<  k  rounty.  ("lay  \i:i<  Wen  mined  to  M^inr- 
extent,  and  beds  of  eopiJer  in  \\  iishiugton  and  llaneock 
counties  have  been  worked  with  eonsiderable  aueoeas. 
Gold  alloyed  witfi  platTntini  ha.s  liecn  placer  mined  in 
Frsiiikliii  rouiily;  it  also  occurs  with  nu-tiiilic  bismuth 
in  Ilanrock  i-ounty.  Itifuaorlfl]  earth  and  tripoli  are 
found  in  Hancock  county,  in  pond  bottoms  neur  the 
coast.  Iron  ores  are  found  in  Aroostook.  Washinfjton. 
Piscataquis,  Hancock,  Kno.x,  Cuniberiand,  and  Oxford 
counties.  Graphite  and  lead  occur  in  many  localities 
throughout  the  state.  Lead  is  chiirged  ^vith  silver  to 
eocban  extent  that  it  has  lieen  said  that  "systenmtic 
mininj^  might  pay"  in  the  districts  where  it  occurs. 
Manganese  is  found  in  Knox,  Hancock,  Piscataquis, 
York,  mad  Aroostook  counties;  marl  (urur-  in  the 
northern  part  of  the  state;  and  ochcr  miiy  l>o  obtained 
in  Androscoifgin  and  Ciunberland  counties.  Molyb- 
denum sulphide  is  found  in  Washington  and  Hancock 
eountieaand  pyrite  occurs  in  many  localities,  but  chiefly 
in  Hianoock  county.  Sandstone,  sIHea  eand,  native  sli- 
ver, talc  and  .soupstone.  and  zinc  Idonde  are  other  niin- 
eraU  not  mined,  ihoagh  found  here  and  there  through 
the  state.' 


'I'nitf'l  StatM  Gi-olotiical  Snrvfv,  "Minenl  BeEOUKec  o( 
United  8tjit«e,"  1S87,  yage»  736  to  ^0. 
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Table  -2  ]irr<,T,\<  th<:'  f"lal  \-;iliu-'  i>f  t'lf  iinnti'.vt  s  for 
all  manufacturing  industries  in  1".»(X'  together  with  the 
totals  for  those  based  upon  the  product  of  minee  or 
quarries. 

TAamSt—Jftaa^rUini'  '>'i.x>'</  j,niuiir:i;i  njif,n  the  fTodvd*  </mjiut 


Value  of  proiinct. 

Clay,  tclaas.        ,<ii<ii"  i  nxlm  i~  

Xetakaitd  metai  pn»)iti'  k  other  thnu  in>n  and 

us,  701 

AH 


As  shown  in  the  above  talilc,  nmnufactun's  IvuiH^d 
primarily  upon  the  prmiucts  of  mines  and  ijiiarrics  con- 
stitute 1 1.2  [)er  ccMit  of  the  totid  product  of  nil  manu- 
factures reported  for  the  -tuic  ixi  the  census  of  l;«oo. 
The  protluct  repoitnl  li  iiii'j^  1902  by  the  mines  and 
qnai-ries  in  the  state  is  valued  at  $'5,<J5f  .  I;; !.  which 
amount  is  imly  2.s  j)er  cent  of  the  combined  value  of 
the  pi-oducts  of  the  DianuAicturinir  and  mining  indus- 
tries. >v hile  manufactures  represent  &7.i2 per  oent  of  this 
total. 

Du  ri  111,'  the  census  year  of  1900  the  uiaauAietarin^  in< 
dustries  uf  Maine  guve  emplo3-ntent  to  an  average  num- 
ber of  74.SI6  wage-earners,  who  received  $28,527,S40 
in  wa^'cs.  The  operators  of  the  mines  and  qoarriea  in 
1!^U2  employed  an  average  of  3,6b4  vage-eamers,  and 
]T«id  S2.2H4.78!*  in  wajyen.  The  combined  industri<\s 
tliiM'ffore  I'mjiioycd  7>»,.'>i.hi  w;pjr-  rurnprs, who  received 
li{U,612,ti'i8  in  wages.   Manufacturing  gave  employ- 
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meat  to  96.3  per  cent  of  the  \vage-m"uersaud  paid  1)2.0 
per  cttnt  of  the  wn^*^.  while  mines  and  quuries  gave 
piiijiloymcnt  t<.  t.7  pi  r  ,-,  lit  i.f  the  wegO'^jarncra  and 
paid  7.4  ix-r  t  ent  oi  ihe  wugos. 

The  annual  production  of  siliceons  crjetalHne  roclcs, 
HiiiPMtoiii's  nofl  flrilnmitns.  nnfl  ^Inte  is  j;iv«Mi  in  Tnole  3 
tm  couipiletl  fruiii  the  reports  of  tiiti  United  State;* 
Geok^ieal  Sumy. 

Table  3.— ^mtucil|*nM(«e(KPn    jirfMqMl  mnembu  IStO  t»  t$Ot, 

Ifiiltwl  siiit.^  ii.-<>l<i«iial  Siirv.  v, '•Mlneml  Rcxiurve*  of  Ihe  Unltttl  sUili'^."] 


lan. 

tm. 

iwi . 

iHill  . 


Sili*'ifUl-« 

IJmi'jtiitnr* 

Hnd 

dglgmltn. 

fl.  Vi!,  JV» 

•J.LtO.OOO 

i,--oti,cu;i 

'iSO.OOO 

2ri0.ouu 

l.l'i.WO 

I.HU.'.'IIO 

l.r.fil.O!lli 

Hii.  m 

1.4UI).UIIII 

Ton,  ivii 

Mil, 

I.  W,  4!ll 

l.lir.,HJ7 

-n.  sTT 

■,W.  117 

l.ixr.'.iiji 

l,2Ki, 

um.  air 

l.lfcl.OPJ 

l,(U>i,:!7.S 

177.842 

The  ttl)ovt>  tnl)lo  sluiw.-  that  the  production  i>f  >^\\\- 
ceons  t'^rvsCulliiH'  io<  ks  din  ing  U>()1  was  the  grcntost  of 
uiiy  year  diiriiifj  l\w  dwHcIo,  iind  that  tho  pro<luctioii  for 
1902  was  but  slightly  less.  Theproductionof  limc^tuuc^ 
during  1909  was  less  than  half  that  reported  in  181N), 
althouij^h  lit)  iiicrcus«?  is  shown  ovt'r  both  19«>1  und  I'.KHi. 
The  pixiduction  of  slate  in  i:i02  was  greater  than  for 
any  year  since  189S.  In  that  year  and  in  1891  the  maxi- 
iiuim  production  for  the  thirtoon  years  was  rejxji'ted. 

SUiceous  cryttalline  rocis.— The  state  of  Muine,  dur- 
ing'1901,  held  first  rank  a^  a  producer  of  ^^ninite  in  the 
United  Stales,  but  in  I'.MiiJ  it  was  second  to  Mu.sxiehn- 
setts.  The  production  during  190ii  was  \iilued  at 
16,089,450,  of  which  amount  $1,931,QS0  was  the  A'ahie 
of  iitili/.«M!  fur  Imililiti^r  piirpof-es.    The  stone  con- 

verted into  paving  blockfi  wus  valued  at  1^54,530;  and 
that  for  monumental  purposes  at  $806,141.  Leaser 
innniiiif^  for  >{i<r\''  utilized  as  rrrMiiLT.  IlitL'u inif.  riprap, 
ruliliie,  crubhed  atoue,  and  for  other  purposes  were 
reported,  tbe  total  being  $175,799. 

T!ir  rucky  ro:i^l  nf  Maine  ;nid  u  'jricent  islanils  fur- 
nibli  immense  (piuutities)  of  gniuite  ruck  of  an  excel- 
leut  color  and  quality,  and  the  convenient  location  of 
the  ileposits  to  navijrable  uuteis  appfiilrd  aj."'  t.. 
the  enterprising  >iew  England  business  men.  The  tirst 
su(:cesr«f  ul  attempt  at  quarrying  in  Maine  is  said  to  have 
been  in  and  in  Is.if!  and  IS.i"  there  was  eorisidcra- 

ble  aeli\  ity  iu  the  stone  industry  of  the  sUite.  lu  IftliT 
tlnrty  acts  of  ineoipor.ttioii  were  granted  by  the  Ibgpa- 
lature  to  <pmrry  cnin|>aiii<-s.' 

*6«0DM  lor  BoUding  wkI  I»eooration,  by  Qvurgs  P.  Uurill, 
Sto& 


The  Vinalhavou  quarries  on  Penotjscot  bay  were  drat 
operated  in  1850,  and  the  product  being  well  adapted 

for  ortmnientul  and  Ituildin^'  piir|><)ses  has  bi-eii  ezteU'- 
lively  uHod  all  over  the  country*.  The  quarries  at 
Mt  Waldo,  near  Frankfort,  were  opened  in  1853. 

The  stone  has  been  larjrely  used  in  fhr  Initldinir  "f 
forts  on  the  coa»t,  a«  well  at>  for  uruaiuicutal  and  other 
ptirpoMia,  and  has  been  shipped  as  hr  eontfa  as  MolHle 
and  \pw  Orleans.  In  tl)i<  sfrrtnii  rif  llir-  state  arc 
found  .some  of  the  most  extensive  quarries  in  operation 
in  the  eoontiy.  Hie  gnntte  for  the  United  States 
Troiisiify  building  at  Washin^fton,  D.  C,  waft  obtolned 
front  l)i.\  i«knd  in  Knox  county.  The  Halbwell 
quarries  in  Keanebee  county  furnish  one  of  the  best 
wnrkinL'  L'l'imites.  and  many  pr'oniineiit  btiitdin;.;---  niid 
llloniunenis  have  b«?en  «'onstruel<'d  wholly  «fr  in  part  of 
this  stone.  Among  thei*o  may  he  mentioned  the  New 
Yoriv  >t.nff'  .  .ipitol  nt  Albany.  N.  Y.,  the  Maine  ^tiite 
eupitoi  iit  Aiiuu.Ntii,  the  old  Tombs  prison,  New  York 
city,  and  the  statue  on  the  Pilgrims  Monument  at 
Flyitioiith,  Ma.ss.  Many  oflu  r  Ineulities  are  l  ii  h  in 
deposits  of  silie«M)us  er^'ijtaliine  rocki>,  and  quarrying 
operations  m  ere  reiwrted  during  1903  in  18  of  the  16 
counties  of  the  -tate." 

Liiii'Mtitiii-^  tuid  -Limestone  is  abundtiiU  in 

Maine,  especially  in  the  southea.stern  pu  t  of  the  .state. 
Tlu^  entire  product  during  11«»2.  reportetl  from  Knox 
county,  was  vaiueii  at  $74.5,1H2,  and  was  practically  all 
l>urned  into  lime.^  This  stone  is  not  connnonly  utilized 
for  building,  as  its  colors,  blue  and  blue-black,  veined 
with  white,  are  poorly  adapted  for  such  purpose.' 

The  lime  industry  in  Knox  county  dates  back  to  the 
year  1788,  witoa  Samuel  Waldo  experimented  upon  the 
limestone  of  thi.s  locality,  and,  finding  it  of  f4ati«factory 
<(uality,  erected  a  kiln  ami  prei>ar<'d  lime  for  the  lloston 

market  The  tir»t  cargo  of  lime  shipped  to  >'ew  York 
was  in  1823,  and  Mold  at  fS  pen-ask.  In  1888  the  mar- 
ket price  was  urMKit  wnx-  jier  cask.'' while  in  l'.»o2 
tlte  price  i«  reitorti^d  at  from  60  to  7d  cents  per  barrel, 
when  prepared  for  shipment. 

Slot' . — The  j  r  i.iliiriion  of  slate  is  <  Ijii  flv  in  I'iscata- 
quiti  county,  although  a  touall  quantity  has  besa  i-e- 
ported  neHF  Wateirille,  in  Kennebec  county.  The 
value  of  slate  ijuarried  in  the  state  during  llHi2  was 
V2Uti,ao8.  Of  the  total  quantity  quarried,  ■,^t(,408 
squares,  Talued  at.$t4d.889,  were  uwd  for  roofing.* 


Slut.'  w 


■  !  In  \\'<  l-^l  i  f-irmers  near  Hi-own- 


ville,  and  a  (piarry  in  this  vicinity  wa*  opened  by  A.  11. 
Momtl  as  early  as  1840.   In  1870  shite  quarrying 

'.^tones'  for  Hiiililiiiij;  ami  IVii)ri»ti<in,  pam-s  .Vl  tutkt. 

'I'nil4.<l  sutc(i  <  ii-jU^tjiial  Survev,  •' .Miiifni)  K>'^<>uree8  of  the 
fliitft.1  State-,"  IWL',  [wlirtr-i  <)1lHttli((  tiSK*. 
.  'Stones  li.r  UuilUiiii;  auil  Uoc-oration,  -WO. 

^  Henort  on  Induitnsl  md  Labor  Statutics  of  Maine,  18M,  pajm 

*  United  Blalea  GaoUKiiial  Burray,  "MImnil  JtswaiVM  of  the 
United  States,"  1885,  psgem 
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MINES  AND  QUARRIES. 


l>cgiui  at  Monsoii.'  and  tliost-  (juarrlets  are  still  the  most 
important  in  tlie  .ilut*-.  In  color  the  .slatt-s  an-  dis- 
tiiu'tivi'Iy  ^l;it«*-l)lu<»  to  Miu'-hlaok.  rr^-rniMinjr  tho.so  of 
PonnNvl vuiiiu.  Tiio  l^ost  {jrade^ ai"o  }^(«i«'niily  i>f  .-siuootU 
honio^onoon.s  toxtiii-o,  ^tron^r,  durahio,  handgooie,  and 
holding  tt  unifonn  color  on  the  roof." 

ot/ier  iiiiiK'nih. — Tlio  foldsi»ir  ol>taiiiod  in  Maine 
IB OOOBldeTed  the  best  in  the  United  States.  Feldspar 
c[iiarrying  near  Auhnrn  in  Andrasfogjifin  county  begiin 
in  IS'.Mi.  The  wpar  oc4  urs  in  pockets  rather  than  in  u 
Continuoti!<  vein:  the  product  obtained  is  pure  and 
reroarkably  white.'  The  occurrence  of  this  mineral  \» 

■  |{(^[ii-ir1  •III  IiiduHtrial  iiitil  I.abor$tati!iticHafMidtiekl8W,pagBi2. 
'The  Mini  ral  Induiftrv,  18^7,  Vol.  VI,  )Ki«BM3andSM. 
*  Ibid.,  vm,  VoL  Vl£,  pi«e8  m  asd  266. 


noted  at  other  lowditios  quarrying  being  reported  at 
Hel>ron,  in  O.xford  i-ountv,  and  near  Georgetown  and 
Topshatn.  in  Sagadahoc  county.  Itiritig  l!>i»2.  The  pro- 
duction of  a  considerable  (juantity  of  flint  i:*  reported 
with  that  of  feldspar  in  Androacoggia  and  Sa^adahoe 
ooanties. 

No  mininjr operations  are  reported  for  prei'iouM  stones 
ill  the  state  of  Maiti<%  but  a  number  of  important  Undn 
were  reported  to  dealer.-*.  Tourmaline  and  beryl  of  a 
considcmble  value  were  diH«overcd  during  VM^i  in 
Oxftwd  county.  In  the  same  county  two  mica  mines 
were  reported  during  the  year,  but  sejMirate  »tati«tics 
can  not  bu  giveu  without  disclosjiuj;  the  operations  of 
individual  efttabliahmeDts. 
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MARYLAND, 


Table  1  is  a  summary  of  tbe  statisHcs  for  the  productire  mines  and  quariiiis  in  the  «tote  of  Maiyland  for  1902. 

Tabiji  1— frU>fMABY:  1«W. 
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t  ladodci  opaiatoni  m  follow»:  CUr.  Oc  f»1d«giar,  2  (3  mlnm);  gokl  and  diTcr, 
t«lcm(l«a«lMUit«.S. 

GcmI  niiniii;.''  ir^  l>y  far  the  most  important  mineral 

iiKliistiy  ill  till  stnto.  wliicli  lanki'd  (.'li'vi'iitl)  aiiioiij^  (lie 
«>tate8  iu  VAfJ,  iit  the  outputof  tins  niiiK'iiil.  Tlu' Cum- 
berland coal  tield,  which  has  been  sendin;;^  it.->  In'irli-^'rade 
stoiini  coiil  ii!t<.  l!ii-  nmrkt^t  for  noiirly  iI.m  i-  •luurtfrs  of 
a  century,  and  froiu  vvbicb  the  entire  coal  pnxluct  of 
Maryland  U  obtained^  the  neanHit  to  tide  water  of  all 
the  bituiiiinoiis  coiil  tiold^  wlii*  li  ripply  tlu'  f.'ifat  roal 
nmi'kt't.s  of  tliu  iiurtliiM'ii  Atlantic  )>i>nl)ouni.  The  coal 
bedn  of  the  state  are  so  situated  as  toyi<>ld  a  practically 
UDlimitod  itioTOiso  in  produrtioii  should  tlic  tnuli-  of 
tin"  seulxmrd  iiiiii-kuts  dt'iiiiiiid  it.'  Qiuirryinp.  v.  ith  a 
product  dislributtHl,  in  llie  order  of  iuiportiiiicc.  aiiioiif,' 
siliceous  cryatalline  rodts,  limestODesand  dolomites,  and 
slate,  <!onstitutea  alffO  an  important  branch  of  the  mineral 
indiititry  of  thi>  Mnto. 

The  minerals  of  liiiown  occurroniH>  in  the  state,  that 
were  not  ooramercially  produced  in  1903,  are  as  folloira: 
Aslw'sfo'^.  chnjiin',  <-<)|jnlt,  cupper  ore,  lend  '>r(-.  L^raph- 
ite.  jrypMim.  litfuite,  iimn^iJiiipso.  marl,  ini>l>  bdenum. 
iiiekel  ores.  i|tiarty,  serpentine,  and  xlnc  ores. 

Development  worliduringthe  year  was  conliaed  to  gold 
and  silver  and  ooppwr  ore,  with  no  retnrn  in  product. 

The  relati  ,  iiii]Mn  triiu  r  <if  ciM-tain  nianiifacturiiiji 
indui»ti'ie»of  the  .--tuteclos<ely  allied  to.  or  l)a>ed  upon,  the 
mining  indnstry,  since  they  use  ai*  their  raw  material 
(he  produet  of  the  niiii(>  and  i|uarry.  is  .»hoivii  in  Table 
2,  nii  iiidieatt'd  \>y  the  value  of  rlieir  product. 

'  L'uiUmI  SlaUai  'atulugitiil  ^urvtv,  Hixteviith  Annual  HejMjrt, 

paceiaSfl. 


1;  InANafU  mtOt,  WlpoH,  «nil  ]i«nilc«,1;  inaiWc,  Is  mincnl  |ilfai*nti,  crade.  4; 

Tabu  3S. — Manirfa(tiirvt  haiedifriKanljf  upon  ikt  produdt  ^  mxMk 
and  fuoirin.'  JSOO, 


.\3)  luiitiuiii.  tiiri^   

K<i«'l  n|"iti  imnlii.  ti.  <.f  imtu  »..r  .iii«r-l<  '-; 

<'h<-iii)r^lK        iillitx!  i.n-tti--r.;  

elii) ,  j;])t.#,  iittd  ..ffitM*  jir.  .Itii-lH  

Irni'i  (inil  ktwl  umi  ttmr  ptuducto  

Ml  tul-'uml  iiu'tul  i>i.Hlii<'t%«0cr|lwatiiMIMl4 


MiHellancoia  iadiwUltv, , 


Ail 


V»1ni»o(piodnct. 


tU.-K:  l-.V, 

•i",'-i^,iM;t 
>.<.  I"4.iv.« 


lii^«M.MIC 


Tile  toljil  valiK!  of  the  pro<luet(*  of  the  niamifuctnrinti: 
indiistrie.-i  IhimiI  on  iiiininj^,  a.-s  shown  hy  Tahle  2,  was 
*«iO,:jy8,NS«,  or  38.1  fwr  cent  of  the  total  value  of  the 
pitxlnet  of  all  maniifaeturinfr  industries  in  tlio  state  in 
19(Nli.  Durinj,'  the  wune  year  there  were  employed  in 
all  branches  of  nianufaeture  in  tlic  static  10S,3:J.')  wajje- 
earner*!,  who  rowired  )i^:i><.74S,."i;jl  in  wa^res.  In  l!»o2 
thei-c  were  employed  in  the  minetii  and  quarries  of  the 
HtAUi  wage-eamer!i,  who  received  lH,823,U8il  in 

wag*»s.  Of  tbecombined  figures  for  these  two  branches 
of  in  lii-try.  therefore.  t»4. 1  ix-reent  of  the  wajre-earners, 
receiving  ftU.y  jxM'  cent  of  the  wages,  were  ein[)loyed  iu 
mannfacturing,  while  5.9  per  cent  of  the  wa^e-«aniers, 
re  I  <  h  i  h  10. 1  per  cent  of  the  wagets,  were  employed  in 
mining. 

Ihble  8  ahowa  the  valne  of  the  annual  productloo  of 
tlie  principal  minerals  of  the  atatefrom       to  1903. 
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TaiiI  K  !t,~Vi/ur  nf  itiniuiil  jinutwtii:!!  of  jirihrijml  iiniifmb!  IS90  li> 

1 !"'.'. 


TabIJc4, — Ahii'iitl  /traditcliun  n/aKjl,  hilummoia:  to  l!M)2. 

(rnilfl  HIai.'s  <i''iilMirM-iil  -i:r>i'y.  •  Miiivrjil  KvniR-cn  of  thf  I'ulti'd  Sta[f«."J 
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Soiiu>  uiitliorities  pkoe  the  dlscoviM  v  of  ciml 
in  Marvlaiul  in  tli<'  yoar  ISOl  ui  a  j>oiiit  (>  rnilfs  nortii- 
ea.st  of  lialtiiiiore,  find  Bonjuiiiin  Ili-nfrcy  as  tlic  di.-*- 
COVOi-rr.'  The  tirst  well  HUlhoiiticKtaMl  diwovery  WR8 
niiidp  in  ls04,  at  it  imiiit  iti  Allppunv  county  ncur  tlin 
prcscut  site  of  KhkhI Inuy,  l>y  ti  Mr.  Kiscr.'  \'ari(>ii-s 
opeDUlglB  were  nmdo  in  tlu>  deposits  from  time  to  time, 
and  they  wero  worked  on  a  small  scale,  eliietly  for  liwal 
use,  for  niore  than  a  quarter  of  a  eentury.  In  l>s;>0  tlie 
industry  reaehe*!  its  .sorond  staj^e  of  development,  wljen 
the  fi»t  ewtern  sliipuieut  of  cual  was  uiude  from  the 
old  Neff  mine.  Thw  first  car^  -wm  loaded  at  CuDiber- 
land  and  boated  down  tiie  I'otomav  to  Waskiiigton. 
For  n  docado  or  more  the  output  of  cq»I  wns  confined 
to  u  verr  limited  market,  on  account  of  the  exp(>nKi\'e 
ami  ineH'ertive  transportation  facilities.  The  exeep- 
Uonal  quality  of  Cuuiberkud  oo«l  soon  began  to  attract 
the  attention  of  xmevn  at  g'reater  distances,  and  it^  min- 
ing, from  tin-  iir-~t  shipment  over  tin  r>;illiii;i ire  and 
Ohio  Haiiruad,  iu  developed  i-upidl^ ,  uud  Ijefoi-e 
lonff  hecame  the  moat  important  factor  in  the  tnlaernl 
iii  iu~tiy  nf  fli>'  ^t:(l.  .  Tlie  total  shii>nients  from  the 
Cumberland  region  in  this  tirst  year  were  l,»t»H  Um^ 
ton*.  The  annual  output  gtew  in  the  decade  ending  in 
lS."»-2  to  334,17'*  ]mvx  f  ori-,  .in  l  tn  Isti^J  it  bad  increased 
to  7K«>,90y  long  ioMA.  Duriug  thu  c-arlivr  yearit  uf  the 
Civil  War  the  indaatry  suffered  a  slig'ht  decline,  but  re- 
covered in  iSf'f^.  and  at  thii  end  of  tlie  next  dei-ade.  in 
1872,  tlie  output  exceeded  ^jWUjixM'  tons.  The  output 
remained  at  about  this  figure  during  the  next  ten  jears. 
The  jfencral  industrial  activity  n't  ftir  (1it;i(!i-  fnini  l^S-J 
to  i8f2i  wa.s  shared  hy  the  coal  mining  iiulu^lf  v  iis  ilie 
Cumberland  region,  and  the  production  agj»in  increased 
rapidly,  reaching  its  maximum  iu  1891 » when  the  state's 
output  was  3,Nil,ii.">l  short  toii.s.* 

I^ihle  4  shows  the  annual  coal  production,  in  short 
ton«,  from  1813  to  1903: 

'Iron  in  .Ml  .Ky^.v,  by  Janii.-.-'  M.  Sniuik,  \>si\n'  47(1. 
'.Msrylaml  ( ieH->l(i^c:il  -Siirvt'V,  Aile'„':iiiv  couiily,  [mp'  1*)7. 
'Uuiicd  blatos  ti«oluKical  Sorvtry,  bixteentii  Aununi  lti;|>urt, 
pageliliSfL 


1M2. 

111.1  . 
I")!  . 
l>ijA  . 
IS  til 
I'ilT  . 

II^IK  . 

I'H'^ 

is.vt 

IH. -.I  , 

i-r>; , 
ivi:f . 
1S.M  . 

II. 'M  , 

li.'xi  , 

\<u 
1  «."•■(  . 

1«MI. 
IMO. 
IMl. 


nua. 


■2,101 

i«.;i4< 

9<!cBJ 
IT-.,  Itl7 
2I2,.)1T 
:il". 

10,707 
C7 

HI.  Tin 

73>.  1,T7 
W7,iSVH 

e.>i.oi7 

7.V. 

■JU7. 177 
887. 078 


IV;;. 
l  -.l . 
Ivii. 

lv  .7  . 
lv.> . 
Iv^ . 
1>70 
1>71  . 

1!<t;  . 

1>7  .  !  , 
1>71  . 
1>7  .'.  . 
1>7'-. . 
I'-TT  . 
1^T^  . 
I^T'^  . 

l^i-l  . 
1862. 


Short  tim*.] 


i77.ni:) 
7Vi,  7<il 

l.(ti"i,"J"1 
1.  .'17.  (K.S 

l.-i29,.H7«l 
•J.  Jlfi.  31*1 
.'.  7r,ll 

1170.  ■■■M 
.'.1147.  um 
:t.  l'.t>.'>ll 

»'."■>.  W.' 
•M-O-IU^ 

;;.  l:i;.K7:i 
l.«».rTr> 

.'.  ni.  'Jii 
j..sw,7:il 
J.  1177,  ■■t't 


I^V.  , 
iNST  . 

!  . 

ISN^I 

im. 

l-iSI  - 
ISifJ  . 

i"'.i;; . 

1  »*'  V> . 

i»j>i . 

1*U7  . 
1»9S  . 

m»> . 
I'jiii . 

IMS. 


J.  <7ii.  itTr. 

•J.7W,  1117 

-.',  '433.  -djr 

■.'./.lT..-<77 

.i.-'Tn.irja 

a.  ITS.  I7u 
■-'.•Ill'J.  TIS 

;i.  a.i7.  "lii 

ll.Kll.'J.'.l 

;i.  il'j.  'Jill' 
i.7ii;.i>a 

S.'*ll.4*< 
:i.«l-i..s>i', 
I,  lu.vrki 
1. 1 1.1.  us 
i,n7i,  H,-*! 

I,  HOT.  asNi 
4.(KII.(1K>( 

-s.  nil,  1J7 


The  coal  depoeita  of  the  state  are  confined  to  western 

.\llef;:iii\  iuid  Cim  i  (t  i  ounties  and  form  a  jiart  of  a 
long,  narrow,  detaeiied  «'oal  tield,  lying  on  the  extreme 
fringe  of  the  grfst  A  ppalaehian  coal  baran.  Thia  wedge 
shaped  strip,  hoginning  ju>t  iu>rtli  of  the  Pennsylvania 
line  and  extending  acr<»^»  Maryland  into  West  Virginia, 
is  known  aa  the  " Cnmberland  field."  In  some  respects 
it  is  one  of  the  most  inijiortant  in  the  I'niteil  .States.' 

Maryland's  share  of  these  economic  coal  deposits  is 
known  Yty  variona  names,  among  which  ate  the  "Frotit- 
htirij  liii-in"  and  the  '•(ieor'j'  -  Cr  i  clc  l>asin."  It  is  .situ- 
ated iu  an  elevated  trough  to  the  west  of  the  town  of 
Cumberland,  between  two  parallel  ridges,  known  as 
Davis  and  Savage  mountains,  which  are  less  tlum  1  miles 
apart.  There  are  live  workable  coal  Heam>>,  raitging  in 
thickness  from  14  feet  in  the  "  Big  Vein"  down  to  3 

feet  'It  till'  r  iti  I'f  tin-  IVn  l  U  t'onuiition. '  The  'nilk  of 
the  stale  s  coal  production  i>  minetl  in  Allegany  county, 
though  the  number  and  extent  i>f  wiu-kaMe  seams  in 
(ill  net  ( <'ounty  afford  much  promise  for  future  exploita- 
tion t!nre. 

The  state's  coal  product  compri>es  two  distinct  dasaes 

or  varieties.  That  known  as  liituminous  contains  a 
high  projK)rtioii  of  volatile  gases  and  less  than  "0  per 
cent  of  carbon,  and  is  especially  valuable  for  the  maiui- 
facture  of  coke  and  gas.  This  variety  i»  not  ex£«!iisively 
mined  at  prt^ent.  The  other  clai«s,  known  as  .semi- 
bitmuinous,  has  no  sujiorior  as  a  steam  coal,  and  coasti- 
tutei4  the  bulk  uf  the  output  of  the  mines  of  the  state. 

Si'fuvmtn  rry^tallme  rock'g. — Granite  qnaiTving  iu  tlie 
slate  began  in  Cecil  county  in  LSI*;."'  During  1816  and 
lsl7  a  bridge  was  built  across  the  Susquehanna  river 
at  the  present  siteof  Port  Deposit.  Stone  for  tbeoon- 
slruction  of  ahiitments  was  »piarried  near  tlu-  present 
site  of  the  exten;«ive  McClenahan  quarries  in  Cecil 
oountT.  The  exceptional  qnalities  of  the  stone  soon 
came  to  be  recognizetl,  and  after  the  completion  of  the 
hridge.  further  and  extensive  exploitation  of  the  granite 

'  Uevlugicai  Survey  oi  Maryland,  Vol.  I,  page  'iVi  ti. 
'GeoloKkal  Sarvey  ef  Uaryland,  Cedl  am^y,  page  196  ff. 
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iu  the  vicinity  w»s  carried  on.  A  very  intpui-uiit 
industry  haa  flonrisbed  there  since.  The  Port  Depwit 
granilo  is  of  a  ;riK  i.ssni<l  i  hanictor,  lij^lit  hluisb  grny  in 
color,  and  eiuineutly  iitroDg  and  darabie.' 

The  occurrence  of  granite  and  ^niwtoid  rocks  in  the 
state  i.-i  contiiHHl  within  th  •  :irr:i  known  a>i  the  Picilmont 
plateau,  a  broad  belt  extcudiug  trom  CVcil  iiiul  Ilart'uul 
counties  on  the  northeast  to  Montfroinoi-y  <  ounty  and 
the  T<it"ni;i(  I  i\er  on  tlio  xmllnM  sr  \\*tti»iii  thi.»  iirvn 
in  an  abuuduiico  uf  excellent  Imildiuj;  uiulerial,  ibougb 
quarry  develofmient  hits  not  yet  Imn  rapid.  Tn  the 
vicinity  of  Rltlcott  City  oct-urs  ii  ilmk  l''i":i>  Limnite 
which  in  rendered  porphyritic  by  the  pifsfnco  of  ill- 
defined  erystals  of  pink  feldspar.  This  Iub  been  qnar- 

r'\i  '\  --inn'  an  ^•;ir1\  ]M  ii.u1  In  (ho  stato'si  liistory  and  iias 
been  exton-ively  usixl  for  building  purpoe<«»,  ea^pecially 
in  Baltimore.  One  of  the  best  graniteB  in  the  state  for 
most  nf  tin  u-p->  wliidi  jfi-anito  serves  oocui-s  within  a 
euiull  uruu  in  the  iMuthwesjieru  corner  uf  iialtimore 
county,  near  Woodstock.  This  rook  has  been  exten- 
sivoly  (juiirriod  with  few  interrnptinns  ^itico  1  s:'.«>-:i:;. 
Ainoiifr  the  many  important  building^s  in  the  eonslnif- 
tion  of  whidi  it  has  been  ti.sed  an  material  are  the  Vn\> 
itol,  l'al(>nt  Ortiee.  old  Post  Ottico.  and  Library  of 
Conjfress  in  Wa^binjfloii,-  The  stone  is  of  niedium 
texture  and  of  darii  gray  color.  Another  {rranile 
which  is  ren)ark.ii i! \  ft-ce  from  defects,  and  which  is 
well  aih»pte<l  to  utoaumc^ntal  as  well  as  to  gi'iienil 
structural  purposes,  i>  found  near  (luilford.  in  Howard 
<'ountv.  Tliis  stone  is  of  nuKleiiitely  tine  and  uniform 
jriuin  and  of  a  lij^ht  ijray  color.  Large  (]uantitie.^  of 
darklfray  gncii).s  for  local  u>e  in  rou}rl)  biiildiii<r  work 
is  (|uarried  in  (he  immediate  vicinity  of  Baltimore.^ 

J,!ii('xli,i)ix  mill  diJitiHitix. — Of  tlie  carbonate  of  lime 
<lepo.sits  in  the  state^  the  limestones,  as  distiii<,'ut>lied 
from  the  marbles,  occur  jjerie nil ly  throuj;hout  the  west 
ern  jiart,  or  the  .Vjj|}uhKbiuu  iej(iou,  und  iu  ihc  form  of 
limestone  conglomerate  or  "Potomac  marble*^  in  the 
Frederick  valley. 

The  blue  limestones  are  in  demand  lonilly  for  build- 
ing purposes.  On  weathering,  thi-  stone  4'hani,'es  its 
color  rapidly.  The  limestone  of  the  Frederick  valley 
ia  known  9a  "calico  rock"  or  "Potomac  marble"  and 
wa»  used  for  the  columns  in  the  constnictioii  of  the  old 
Hall  of  Kepresentative^  in  Washington.  A  good  ex- 
posure  of  this  rock  is  at  Washinf^n  Junction,  and 
its  occurrence  extends  northward  along  the  base  of 
the  Catoeliu  mouutaiu/j.'  Uuckeytjtown,  iu  Jii  roderick 
county;  Cockeysville,  in  Baltimore  county,  and  B«lti- 
mon  .  long  been  important  points  in  the  manufae- 
ture  of  lime.* 

'Sti.iK's  fi^r  Itiiil.iiii^i  nt'.ii  I Hsi nation.  \t\  (l<Nirtfi>  P.  Merrill, 
p«Si'  till  fi. 

'  t  liM,loi;i(  ;il  Sdrv  i'V  4)1  MHryliiiiil,  Vul.  I,  | m;:! •■.'•.>*>  ff. 
^St<iin.i«  (nr  HuiMiagatHi  liwomtioii,  |i;i);«>  i(7  f(. 
'(ii-..loi'ii  al  Sorvi'v  of  Marj'land,  Vol.  I,  \i.i):>-  'i(r^  ft", 
'The  United  States  Oeolc^cal  Burray,  >'}iiu«ml  lUaoaicw  of 
tbe  Uuled  State*,"  1887,  piige  »33. 


t'emmt. — The  industry  of  hydraalic  cement  umuufoc- 
ture  is  one  of  considerable  relatiTe  importance  in  the 
state.  The  gn-aler  part  of  the  state's  output,  conies 
from  the  limestones  in  tbe  vicinity  of  Cnoiberland  and 
Hancock  and  from  the  Sbenandoah  limestones  of  the 
llaperstown  valley  i;i  ir  "^liarpsburg.  The  cement  jiro- 
duced  is  of  excellent  quality,  and  the  demand  for  it  ex- 
tends beyond  the  state.*  The  following  table  shows  the 
annual  prodnetion  of  cemrait  since  1890: 

Tabuc  5. — Amaial  prmliulion  i>  f  c  nu  ut:  Iti'.io  tn  IMiJ. 


[t:ntt«il  8MIW  OcoU«tc<a  8«rwr,  "  MiDi;ml  B««muoc«  of  Uio  Pniud  St«te>."] 
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Sldd .—  '^iiici'  IJr'Vrilutiriii.'iry  fiinr>  tho  Nlnto  deposits 
'  of  the  Peach  itottom  region  in  Harford  county  have 
I  lieen  worked  for  a  roofing  nuiterial,  and  the  exceptional 
I  iiuality  of  these  slates  is  stroii<_'ly  evii}i>ii< nl  t)y  t!ie  fuct 
that  after  a  hundred  years'  exposure  llicy  >liow  almost 
no  change.    The  area  in  which  they  occur  is  a  narrow 
7.i.\w  ^<'-'s.\\\m\^'j.  Ill  ;m  P\li  -\  ill<',  ')r.  tln'  T>!iUiniore  and 
!  l>'lugii  iuiilvviu,  iiiKi  liiiiiuiiy  into  Voriv  and  Laucajjter 
j  counties.  I'ennsylvania.' 

7'7//(/.  — Mar  \  land  is  a  vcrv  iniportnTit  »'nntrilnitf;r  to 
the  aggregaile  uiuput  of  tlint  ami  quartz,  coiiinieicially 
known  as  Hint  in  the  Tnited  >iai,-.  In  lt>Oi'.  (>  of  the 
I'.t  active  i|uarries  in  the  I'nited  States  were  located 
within  the  st^te,  and  4!*. -2  \n^v  <  ent.  or  alxuit  one-half 
of  the  output  of  grouiul  flint  in  the  country  came  from 
these  (juariies.  Important  centers  for  the  production 
of  Hint  and  i|uart7.  are  Darlington  and  Conowingo." 

Iriin  iirr*.- — The  iron  industry  in  Maryland,  whose 
deve  lopment  l>egar)  in  the  early  days  of  the  colonial 
period,  was  for  more  than  a  century  one  of  the  most 
important  factors  in  tbe  pras]M'rity  of  tbe  state.  The 
1  first  recorded  notice  taken  of  the  iron  ores  of  Mary* 
I  land  and  Virginia  by  the  early  settlers  was  in  1608, 
when  (  apt.  John  Smith  sent  i'  bu  rels  of  iron  ore 
i  iipeciuiens  to  ii^oghuid  for  examination.   .Nothing  is 
I  known  of  the  result  of  this  examination.   About  one 
hundred  years  later  tlie  tirst  recorded  operations  were 
I  inaugurated  by  some  Welsh  minens  in  the  vicinity  of 
I  Iron  Hill  and  Elkton.  Tbe  extent  of  these  operations 
is  ntit  kntiwn.  but  in  the  dcvcli ipnmnt  t»f  the  iron  ores 
of  this  !«auie  region  in  the  uiuetcoutli  century,  "the 
miners  employed  in  thoore  pit  on  Iron  Hill  came  upon 
one  of  the  galleries  made  by  the  Welsh  miners  and 

"<  .('ul.iv'i<-al  Survey  <il  MurylAud,  Vol.  1,  {lagi' I'l.'i  (f. 

■  lllill.,  IMlp-  -I  I. 

*  Cniiea  Statw  Gaolci{g[kal  Survey,  Saveoteenth  Annual  Repocta 
pages  838  and  846. 
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iliMJovered  ii  rude  slio\  el  and  pick  and  ti  siiuill  tallow 
49indlA,  tho  wU'k  of  wliirli  wa»  made  of  flaxen  yarn. 
Tho  tandlo.  tliouj;li  probalily  a  I'ciiturv  old.  wa-i  in  a 
good  state  of  preservation,  but  the  shovel  and  pick 
were  so  liadly  rusted  that  the  former  lould  lio  reidily 
picked  to  pieees  with  the  thiinih  and  tintjer."  ' 

The  first  iron  works  in  Maryland  were  prol»ahly 
erected  in  On-il  county  at  the  head  of  Chesapeake  bay. 
It  18  probttblc,  aUto,  that  the  blooiuery  built  ftt  North 
East,  on  North  East  rirer,  before  1716  formed  the 
liiiMM  cr  ii-on  enterprise  of  that  eharaeter.  S<'rivent)r. 
iu  liie>  Uifltorjr  of  the  Iron  Trade,"  pu))li.shed  in  1641, 
mys  that  in  1718  Maryland  and  Virfrinia  exported  '^3 
tons  wd  7  ewt."  of  bar  iron  to  Knfflaiui,  :u\<[.  sinee 
yiegitm  bid  tiu  forges  at  tliat  date,  the  «ihipiiieut  rnunt 
have  come  from  the  work*  of  Maryland. 

Th<*  era  of  syateniatie  iron  production  in  the  state 
wafofiened  by  the  organi;<'atioti  in  17^  of  tbePrincipio 
Company,  which  in  that  year  began  the  coDstruction  of 
a  furnat-e  at  the  mouth  of  I'riueipio  ereek.  Shortly 
after  the  organization  of  the  eoiupany  Mr.  John  Eng- 
hnd,  of  UrUtol,  Enffknd,  who  proved  to  h«  one  of  the 
most  inteliij^ent,  cnterj)risinjf,  and  suceessful  of  the 
early  Ainerictin  ironmasters,  became  its  general  man- 
ager.  He  built  the  first  furnace  sod  the  first  forge  in 
the  state.  The  enterprise  grew  mpidiy  and  soon  its 
production  of  iron  bad  reached  a  scale  of  commercial 
importance.  About  1735  Augustine  and  Lawrence 
Washington,  the  father  and  half-brother  of  the  Hrst 
President,*  became  iuterented  iu  the  company,  whieh 
soon  outranked  all  otherR  in  the  mann^icture  of  pig 
and  bar  iron  from  its  thri  i'  t'liiiiaci  -  and  two  forges  in 
Maryland  and  one  furnace  iu  Virgiaiu.  For  fifty  years 
it  WflA  the  moat  important  of  colonial  iron  entorpritwM, 
eontrituitinn'  <ih4'-linlf  tn  rhi-  total  export^  nf  iimi 
from  till'  . oiuiiieR  to  Kngland  up  to  the  iu-v( !• 
Ill,'  iiiiii  ki  d  suceess  of  this  company  brought  oiIkts 
into  the  ticld  for  the  exploitation  of  the  iron  de^Kjsits 
of  the  state,  and  by  17»51  tlie  industry  liud  attjiined  a 
flourishing  Qooditioii.  Tin-  :--  iii'li -aii'  l  in  a  re]>ort 
made  by  the  governor  to  the  edect  that  there  were  18 
furnaces  and  10  forges  in  the  f4«te  which  made  9,5(K> 
tons  of  plir  iron  :i  yrui'.'  niiviih_'-  tlir  middle  and  latter 
part  of  tlic  eighteenth  century  und  tiie  early  part  of 
the  nineteenth,  the  induatiy  of  irou  manulactufe  fipread 
t'l  fitlii-r  -cctions  of  the  stat^i  and  many  furnaces  were 
buiil,  Init  nearly  all  of  these  were  later  aliandoned. 
One  of  till'  m(>--t  notable  of  these  was  the  Catoetiti  fur- 
nace at  Frederick,  which  was  built  in  1774, and furni>!i.  <1 
guns  and  projectiles  to  the  Continental  Army  during 
the  Revolution. 

lu  recent  yeant  (several  modern  f uruaceti  ha%-e  been 
built  in  the  vicinity  of  Baltimore.   By  far  the  largeet 

'  Marj'lanil  ( it»(>lrnri4-Hl  Siirvfy,  Cci-il  i-muity,  ]iHgi»2iaS. 

'-Maryl«ii<l  < rc<M<igiu«l  J^iirvev,  Vol.  I,  im»h»!  ^^l  ff. 

"  Inm  in  All  Agw,  («({<'  --la  fr. 

'Murj-lauU  Uetilogiati  hur\'«y,  Vul.  i,  pH^MI. 


of  these  is  at  Sparroivs  Point,  which  plant,  however, 
uses-only  ores  obtained  fi-oiii  sources  outside  the  state. 
.Since  the  discovery  of  extensive  depo.sits  of  higher 

i grade  ores  in  other  sections  of  the  country,  notably  in 
Micliigan.  Pennsylvania,  and  .Mabama,  the  industry  of 
tn»n  ore  mining  in  the  state  has  rapidly  de<-iined  until 
now  the  great  Iron  using  industries  of  the  state  depend 
to  only  an  inconsiderable  extent  u)x>n  local  orer<.' 

i^andatoMfiM  and  ijmftsiftJ*.    The  quarrying  of  sand- 
stones and  quartxitestn  the  state  has  continued  in  a  more 
or  less  systemafif  way  from  the  building  of  the  old 
1  Potouiao  canal  around  the  Ureat  Jb'aiU  uf  th(>  Potomac,  in 
I  1774,  when  Seneca  randstone  was  uwed  in  the  eotistruc- 
tion  of  two  locks,  down  to  the  present  time.    This  red 
I  i9enecai»and»tonelMieiong  been  highly  reg^irded  alike  for 
I  itsdnrahility,  for  the 'ease  with  which  it  can  be  worked, 
and  for  its  beautiful  et)loi"s.     It      I       i  lari_'(  l\  into  the 
:  construotion  of  the  Smitibsonlau  lubtitutiuu  at  Waob- 
I  ington.   Other  oectu'rences  of  sandstone  that  have  been 
exploited,  and  for  which  there  is  a  greuti-r  or  less  de- 
I  mand,  are  in  Harford  county  in  the  Catoctin  and  Blue 
I  Ridge  mountains,  and  in  .\lleg!my  ev>unty. 

All  ofh-r  iit/Hiiiilt.  -Another  fai-tor  of  tlie  minenil 
1  wealth  of  Maryland  is  found  in  the  clay  deposits,  which 
I  are  widely  distributed  and  in  many  eaaea  poesess  char*- 
ai'teristies  that  render  them  of  excqfitioDal  economic 
1  importance. 

I    The  first  plant  constructed  in  the  United  States  for 

the  manufacture  of  lire  brick  was  that  built  in  1S41  at 
Mt.  Savage  in  Allegany  county.   The  main  tire  clay 
I  d<'posits  of  the  state  lie  near  the  bottom  of  the  Ooai 

Measures,  the  beds  ranging  from  S  to  tid  feet  in  thi<  k- 
1  nesH.  Their  exploitation  has  been  a  characteristic  in- 
I  duslry  of  the  state  for  more  than  fifty  years,  and  the 

brick  made  fivim  them  ari  i unsidered  the  best  it>.  the 
country.    The  clay  deposits  uf  the  state  that  are  mo«^t 
I  exteasively  exploited  at  prei«nt  aro  thoee  eomprised 

iri  tho  ( '"limiti;;!  and  Patapsco  fi  inimtii  iT;^.  The  i-iMiter 
oi  ilit  ir  aianufat  trire  into  terra  tutui  uutk  ana  [Mittery 
is  Ikltimore.*  The  kaolin  de]X(sits  of  Cecil  county, 
which  are  a  eonfinnntion  of  the  I)elawar<'  dcjiosits.  ha\  e 
)>een  exteusivelv  niiine<l  for  use  in  the  uiaimlucture  of 
white  ware  for  many  years.' 

Feldspar  occurs  at  a  nuinHr  r  of  phices  in  the  -tate, 
but  was  juxxluced  <-ommeiTraily  in  liMlif  from  uuly  ihrec 
mines  located  ia  Baltimore,  Cecil,  and  Harford  couiitiee. 

The  discovery  of  gold  occurred  in  Maryland  in  18+!K 
near  Sandy  .Spring,  in  Montjromery  county,  and  most 
of  the  mines  subsequently  opened  lie  along  the  south- 
ern boundary  of  this  c<MUity  in  the  \  icinity  of  theCJreat 
I  Falls  of  the  Potomac.  The  known  ofcurrenci's  of  gold 
intlieatate  are  confined  to  the  Hedmont  phit«au,  and 
are  in  quart/,  veins.    Some  very  rich  specimens  liave 

'  Ntiirvliitul  ( t»sjli»>!i<!il  Survc\ ,  Vol.  I.  ]iixgy  2lN  ff. 
Mliiii.  (HW'JH  ff. 
!     '  Maryliiud  Gtiological  eiurvey,  C'«cil  eoanty,  ym^tt  'ill  fL 
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h-i'ii  foiitnl  in  [})is  n'frioii.  iMit  thiuli>iK)sit.s  of  tlio  iiu'tnl 
ttiv  iu»t  siitlu  ii'ntlv  even  to  rendor  its  niiiiin<.r  prt)tilul)li'. ' 

Irtfunuriiil  t'ui'th  liiu^  been  produced  in  •froutor  (|iuin- 
titios  ill  Murviandtliiin  in  aby  Other statt-  in  tho  country. 
The  d<'|K>>,it.'s  ocviir  at  the*  hnm  of  thp  Ch<'S4H7rakp  for- 
Qintkni.  and  in  purt-s  of  Culvert  luid  ("harliv*  fountit'^ 
attaiD  a  tbicknes:^  of  or  4o  feet.  The  beds  have  been 
cxtensivplv  workfMi  in  the  Ticinitj  vt  tha  mouth  of 
Lyon's  ( reok  on  the  Pkhixcnt  rircr  and  at  Pope's  creek 
on  the  t'otomac." 

The  indnntiy  of  m»rUe  quarryti^f  in  the  state  dates 
}it  oli;iiily  from  181fi,when  nuiteriul  for  use  in  the  Wsish- 
iugtuu  iloiinuieat  at  Baltimore  was  taken  from  the  de- 
posits atCockeysville  in  Baltimore  county.  This  point 
ooritinues  to  lie  the  itnportant  nmrlile  |)rodiu'infr  eenter 
of  the  t'tate.  'V\n-  '2t>-foot  luutiuliths  in  ttie  Niitional 
Oapitoi  were  taken  in  ltUS9-61  fiotii  uhut  i«  now 
known  lis  the  Heaver  Dam  niiarry.  Thoii^rh  there  are 
niHiierous  ocLurreiicos  of  inarUlc  de|xwits.  those  wiiieh 
bavo  been  dovelojx-d  sutlieiently  U^  donmnstrutc  their 
eoonomic  inipurtunLe  arc  limited  to  what  is  known  a« 
the  Green  Sprinjj  valley,  exlendinj,'  eust  and  westatadlS- 
tanee  of  from  V2  to  iiiiles  nortli  of  Hultimore.  In  this 
belt  are  loeated  the  two  <|uarric8  mentioned.    The  stuno 

■  Marylaait  <.i«oiqgica)  borvey,  Vol.  i,  fiuge  U. 
*Ib$d.,  pa^  SS2. 


I  it>  a  white  dolomite  of  medium  texture,  strong  and  dura- 
'  ble.    flmall  lenseR  of  compact  crystnllino  marble  ot-cur 

in  ("arrolland  Frecleriek  counties.  .Vl>oat  Texas  oirnrs 
I  a  coarsely  crystalline  white  liiuei>tone,  tioinetimes  known 
I  a.^  alnm  marble,  which  w  extemdvely  quarried,  mainly 

for  <|iMeklimean(l  flux,  thou^'h  it  was  used  in  const ruct- 
I  ing  the  lower  150  feet  of  the  Washingtou  Monument  in 
j  Washington.* 

Ores  froniwhieh  minei  ul  j  i:iintsare  made  are  of  tjuite 

i common  occurrence  in  the  i>tale  and  have  heeu  worked 
at  many  points.  In  former  years  lar^'e  <piantiti«(  were 
ohtainefl  from  the  brown  ore  deposits  in  Frederick 
county  and  also  in  Carroll  and  JHarford  counties.  The 
Ftatapaco formation  in  Anne  Artmdel  and  Prince  Georf^ 

counties  earrir^--  .  a-ily  wnrkrd  iio|->o-iits  of  a  tine  and 
highly  ferrutfiuoiLs  cky.  This  belt  at  present  is  the 
principal  seat  of  the  indniitry  of  mlneml  pi|;ment  pro- 

ditctl'.'ii  ill  tin-  --tnt"/ 

Suapstone  occurs  in  several  counties,  especially  (Jar- 
j  roll,  Harford,  and  MontRomery,  where  it  has  been  mined 
at  varion-  tiiiK's.    Tin-  iiiuvt   extensive  de|M>sits  are 
in  Carroll  county,  in  u  northwesterly  direction  i'rom 
MarriottBville.' 

'^Isfoiiiv  for  Buililitii;  iiml  I)f>  or.itii>ii.  i >:i>;<>  1' 1 3  fi. 

I  ^Uaryland  (iwlogical  Huney,  Vol.  I,  pag«  227. 
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Table  1  u  a  iiummary  of  the  statbtics  for  the  productive  tuiiie«  and  qimiTien  iu  the  mUktv  of  Ma^s^uuhusetUi  for 
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Mpott,  •Bd  punlae,!;  tnn  ofe.  1;  luuphnr  uud  pfi 


fftiU,  1:  Mlv  AMI  MMpMlMI^  1. 

Thf  priiu-ipiU  mineral  indnstrv  <»f  Mu^satlmsi'tJs  is 
quKri'^'io^,  aud  as  shown  iu  Table  1.  tlie  valui!  of  sili- 
ceous erystalline  rock^  quarried  in  1903  rcfpreseDts  78.9  I 
]>r>r  f-ftit,  or  nearly  three-fourth*  tlio  ontiri*  tniiu'rul 
productioD  of  the  state-  Abtssjieiuisetts  gi-anit*-  wiis-  the 
first  to  besystenuiticiilly  prtjduced  in  the  United  Statein, 
and  thestaternntinuostoload  in  th:)t  {nTiiUu  tion.'  Stiiul- 
stono,  limestone,  and  marble  are  h1>o  quarried  in  eun- 
AjdenMe  quantities,  and  the  statiittii-s  for  these  oper- 

atioii-^  are  j^iv»'ii  He|>un»tc>ly  in  the  talilo. 

Among  the  mine ruis  listed  in  thejfroup  of  •'ull  otiior 
ininerala"aret%voof  ^rrentimportunet-.  .Morethiiii  half 
of  the  emery  pi-odneed  in  the  I'niteii  States  is  mined 
by  one  operator  in  Massjiehusetts.  and  i\  hiv^v  propor- 
tion of  the  sulphur  and  jH  rit*'  ]ir<Mhtftiori  is  also  con- 
tributed by  this  state.  Altht)ujrli  the.-»e  are  of  grent 
importance,  the  t>tati8tic«  can  uot  Iw  shown  separatel}* 
becau.^e  to  do  SO  would  di^adoae  the  reporta  of  tndirid> 
ual  opentoiB. 

A  number  of  minerols  for  which  no  commercial  pro- 
duction WHS  reported  in  l!Hi:>  are  known  to  owur  in  the 
state.  Among  these  the  followinnf  ntay  be  mentioned: 
Barytes,  which  occur*  chiefly  as  (ra»(,'iie,  with  lead  and 
copi)er.  in  IIamps>hire  and  Franklin  <'onnti»  >:  u  vi  iy 
lurd  anthracite  coal  in  Bristol,  Plj'mouth,  and  Norfolk 
counties,  which  can  not  be  mined  profitably:  el)al«?op\*ritH 

fouiiil  ill  jiyriU'  \  in  Fruiildiii  i  nunly:*  fnllcr',- rartli 
and  garnet  found  in  \\'oicester  county,  and  garnet  also 
in  Framin^ham,  Middlesex  county;  native  gold  found  in 

'stout's  for  tuiilding  and  Deoomtkm,  by  George  P.  Merrill, 

l«air<'=  3. 

' n.i  I         .staU's  I .eol<ptri<-:il  Survi's,  ^'Mineral  Bei'oaKw  of 
the  United  .Sutles,"  18tt7.  jiugieo  7^-^  to  7H. 

(3911 


ield»|«u-  ^opcratur  ncfmrtifd  imdcr  t)iuL>.  fiiut,  1;  jfErupkitc.  1;  iuftuforijil  c!«nba 

Numll  quantities  in  Middli-se.v.  Nr>i  fnlk.  uml  Pl^■^lonth 
coiiutieb;  depositsof  stone  rtuitable  for  use  as  niiiistones 
or  wbetatones  in  Hampshire,  Norfolk,  and  Berkshiiie 
counties;  orf  f<i\\r.'\  in  Fls.sex.  Hampshire,  MitM'o- 
scx.  and  Worcester  vonnticii;  mangane.>o  in  small  i»ed.s 
in  Hampshire,  Berkshire, and Fninklin  counties:  Ocher 
in  l^"'rk-!)ire  and  Worcester  rnmitifs;  amber,  niritf, 
amethyst,  beryl,  jasper,  jade,  snK>ky  quart/,  and  topaz 
are  precious  stoneti  llutt  have  )>een  reported  in  the  state; 
c|iiiirtx  .-an^l  found  in  ll<>rk>hirc.  K^srx,  and  Fi  ir.klin 
coimtioN;  (piarric^  of  >hi(c  for  local  um'.  o])ciaUtl  in 
\\'orcestt>r  and  Middlesex  counties;  sphalerite  or  zinc 
blende  occnrrin;:  with  galena  in  Franklin  and  ilampsbire 
i-oiinties  antl  at  the  Newburi'port  lend  mines  in  Kssex 
county,  where  operations  were  carried  on  before  ISTS.' 

The  relative  iiiiportuuee  itf  iimnufueluriny  industries 
closely  allied  to.  or  based  upon  the  mining  industry, 
using  tit  their  raw  niateri:il  the  product  of  the  mine  or 
([uariT.  is  shown  iu  the  followinsr  table: 

TiiKLS  9, — Mtmtffitehu**  iMrfil  i»rimaru>f  npou  the  prodnda 
«f>d  qmrritK  1900, 


iXM-nTiit.  VmIiic  i.j  i.r.»lncl. 

AU  iuiiii  if,i4  iiir«  «  }I,0U,1W,W> 

rlu  nil'.  Hl- utHi  a\\\v\  fiKiducI^   .i"*!.  «>.' 

c  i>iv  iti.i-  n\u\  i^ionc pnMluino   i  :  mt 

in.ii       M.  .  ■.  •.ndibclr|i(niiliH-|>   :  sr. 

Mi'ttiU       iiK  inl  iimlliciii,  otht-r  Umid  hm 

nnil  Hleel   2a,S3li.ii.i« 

liiieen«n«oiiul»diMrl«N   i>l,m,li; 

All  other.   an,  368.  Sio 

Ti«-  i  iiii...!  state-  I  ,.-.i<i;:iial  'Snn'vy, '* Mineral  Rcaoanxs  of 
the  I'nitttl  sftate*,"  11S)>«,  tnigk-  74.J. 
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From  the  foregoing  t«blc  it  will  be  «een  that  U'  per  , 
«ent  of  the  total  muDnfiictared  product  of  the  state  was  ' 

biisfd  primarily  upon  tlit-  pnKliKts  of  iiiitjf*  iinil  quur- 
rie«.  The  total  product  ot'  iuauut'aclure.ij  as  i-epi>rt4>U 
at  th«  census  of  1900  wm  085,198,989;  there 
wore  (>iiipli)_v<"<l  4'.ii7,-H>  rifj-o-cai'Dors.  who  i-i'ccivo<l 
$228,240,44^  in  wtigp:;.  Ibu  product  ut'  uiine^^  and 
qiiarrios  in  the  state  during  1909  was  valued  at 
!Sv+,t>71.S.'')r>,  iiiul  tluMH'  wvrc  n'jM)rt«'d  ns  onfriifftvl  in  tliis 
production  4,242  wage-eaniersi,  to  whom  wa«i  paid  the 
8am  of  $8,585,405  in  -wages. 

Tbert'forL'  llu-  vtiliic  of  llie  proiliift  of  luiiu's  and 
quarries  wah  but  four-t«uth»i  of  1  per  cent  of  the  com- 
bined inKoduct  of  mineral  and  manufactaring  indu^triei*, 
|w>r  cent  of  tb*' CotaHMMnj.''  contributed  by  inunu- 
facturos.    TLero  wme  engaged  in  mining  and  qusn  ry-  . 
ing  eigbt'tentbs  of  1  per  cent  of  the  total  number  of  | 
wapt'-canH-r^.  and  lliost-  n-rrivcd  1.)   ]ior  rmt  nf  *hr 
total  \va<,'<»s.   Till'  manufacturing  indu'^ti  ir-  vniployod 
99.S  per  (-('nt  of  tlu>  total  wagnMHumeTs,  and  paid  98.9  | 
per  cvnl  of  tUo  (nlal  waf|rO-s. 

Thn  followin}^  table  show.-*  the  value  of  the  annual 
protlm  tiun  of  (li<>  principal  minetak  of  the  atate  f roiu 
is'.io  to  V.»)-2.  in.  liisivo: 


Tavls  B. —  Value  <(f  aitnml  jirodvclion  <4 pri'tcipal  mtnemlt;  IS90  Ut 

196t. 

[Culled  BtatM  GenlaclMl  smnf,  "UliMad  BeiiMin!tt«(  Hie  CMied  fiutct."] 
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Tlie  production  of  ii>u2,  according  to  Table  iucreased  ' 
over  that  of  1901  in  all  the  indnstries  presented.  The 

prmlurtion  <)f  sib'r  imu^  <;rystrtllini>  rocks,  as  well  a- that  | 
of  limetitone»  ami  dolomites,  during  li>u2  wa!»  greatec 
than  that  reported  during  any  year  of  the  thirteen 

years  shown  "u  itn  table. 

Sil"ii>>ix  i-r>/i^t<ill u<.  — Thn  .^llUil<lU■buKCll^  pru- 

ductioii  of  tiiliceous  crystalline  rocks  during  190fi  wa«  J 
vabu'd  at      I^tl.•^1<7.  \\\i'u  !i  i-  Lnvater  (Iian  tht-  amount 
ri'portfd  for  aiis  iilh.  i  >U*l<'  in  UieLuiou.    Thii'ty-uine  . 
jN  T  cnit  of  this  vaiuo.  or  ^l.:!4T,2U,  was  need  for  j 
dressed  stone  for  buildinjr  and  monumental  work;  'JT.I 
per  cent,  or  was  for  stone  sold  iu  the  rough, 

and  the  remainder  was  foi-  puvin<,'  ]iiir]K)se8,  crudied 
stone,  riprap,  etc.,  in  the  order  uamtnl. 

In  a  strictly  scientific  sense,  mo^t  of  the  bilieeou!; 
crystalline  roclnof  MaaeBchnsetta  are  not  granites,  but 
^gmnititeB  or  gneisses. 
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The  granitite»  diUer  from  granite  proper  in  the  ab- 
sentee of  white  mira,  while  gneisiies  are  crystalline  rocks 

Mliicii  possefss  a  iiioti'  or  1'  -s  well-marked  liandinjr. 
usually  due  to  the  urnuigcnicnt  of  the  mivaii  in  defined 
planes.* 

.\lth(ni>,'b  t;nuiit<'  bowlders  were  ii.si-d  in  eonstruetion 
m  early  m  10«jO,'  it  watt  not  until  the  early  pait  of 
the  nineteenth  century  that  quarrying  whs  prosecuted 

t<);lri\  .  I  msiderablf  e\(rut   ill   M;|>--ai  liu-,iH  ■-.  hi 

the  liostou  court-houac,  in  181 1  tlie  New  8outb  church, 
and  in  1818-19  the  first  stone  bloek  in  Boston  were 

eonstrueted  of  sr.-.ti(*  introduced  by  canal  from  Cbi-lins- 
ford,  ;iO  mik'o  dijjtant.  The  quarricH  of  t^uincy,  in 
Norfolk  county,  were  opened  about  1S9Q,  and  the  his- 
tory of  systematic  .siliceous  crystalline  rock  quarrying 
in  New  Enjjland  bej^'ins  at  this  time,* 

The  stone  obtained  from  this  locality  w  coarse  grained 
and  very  hard  and  in  color  jj-enetulh'  a  dark  bliie-ijnty. 
It  jjicla.^M'^l  as  a  hornblende  pyiv>xi>iie.  and  althoug^h  the 
brittle  pyroxene  nmke.s  the  prtKhiclion  of  a  [x-rfeet  sur- 
face s(»mewhat  tlillicidt.  it  is  still  um>(1  oxlensi\  ely  for 
linialie+l  as  well  as  for  roujrli  work.  Its  suitability  for 
interior  decoration  may  be  seen  in  the  polished  stair- 
ways and  pillars  of  the  Philadelphia  city  buildiii<.'s. 
The  (juiney  stone  vvas  first  brouj^ht  into  prominence  in 
isiT,  throue'h  its  use  in  the  construction  of  the  famous 
Bunker  Uill  Monutneul  at  t'harlestown.  and  w  hat  is 
claimed  to  be  one  of  the  first  railroads  in  the  United 
States  vats  built  a  distiuice  of  3  miles  from  these  granite 
quarries  to  the  >;«;|>on.scl  river  in  1826.* 

Pmbably  the  (ilniuester  (itinrries  at  Bay  View,  in 
Ks-.i>x  connty,  were  the  next  to  be  worki-d,  beinj;  openetl  • 
in  1^24.   The  rock  obtained  is  bornblendic  with  con- 
siderable black  mica  or  annite,  coarse  in  texture,  and 
j,'ri'ei)isli  (II  in  color.    It  is  lianl  and  toii<r|i,  and 

Mag  very  durable,  it  is  eminently  suitable  for  buil*liii<,' 
and  ornamental  work.  A  number  of  other  ipuirryin;,' 
U.' iil'ii..-- were  opedid  'n  Iv^.m'x  coimty,  chieHy  at  KfH-k- 
pi>rt  in  ls;ii».  Thviitunuqiuirriedreiicmblehthetilouces- 
ter  and  may  be  obtained  in  massive  blocks.*  The 
sltMie  f)narri»Ml  at  (.'hester.  llainii-tciL  county,  is  clear 
gray  or  bliush  gray  of  uitMiiuiu  shade;  it  18  homoge> 
neons  and  of  fine,  even  grain.* 

At  n.  i|li;ir;i,  Norfolk  county,  tliorr  i~  [.ri -il m  id  an 
epidoie  j^rauite  of  tine  grain  and  light  pink,  tingetl  with 
•.Meen,  in  coIor,  and  at  Brockton.  ^lilftiitl.  and  North 
iiaslon  a  lijilit  pink\arietyo'  fn-n--;e  biotite  is  i|uarried. 

The  stone  obtained  at  Milior(i,  Worcester  connly, 
imuseasesa  more  or  leas  plainly  nmrkeil  banding',  which 
increases  its  beauty  without  any  depreciation  of  its 
slreuglh  or  usefuluesi*.  At  Monsou,  Hampden  county, 
a  characteristic  gneiss  ia  quarried  and  in  a  number  of 

'  The  Mim-nil  Ituliisiry,  IHSts,  V..I.  VII,  |ii«>!e  tW7. 

'Stoinw  lor  HniliUns;  iiml  IVivjrutiiiii,  [m^riv!  1  lUld  'i. 

'Otw  lliiiiilrt'cl  Yfai>  n(  Aineriniii  ( '•iiniitt'riv,  Vol.  I,  psge  18Ql 

*  tlarper'i>  EiifVclopedLa,  Vol.  IX.  jm^c  -I04. 
'Stodis ior  BaikliiiK  ■nd  ]>e«onitii.ii.  j>aj(e>  08  to  fS. 

*  United  Btatei  <mli)^€al  Survey,  Kightaanth  Annaal  l^iKiri, 
p«ge  OGQ. 
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MINES  AND  QUARRIES. 


other  looRlities  silioeoos  oryetallinc  rocks  may  he  founiL ' 

Quarrying:  opemtions  Imve  prov*'*!  wry  siiett'ssful  in 
Mftsaacbiisetto,  as  the  larji^est  dopotiiu  are  adjacent  to 
nrnTigabld  water,  which  renders  shipment  conTenient 
•nd  cotuparutively  inexpensive. 

Sttttdgtoimand^aartsiUni. — The  saodstoncaudqaartz- 
ite  prodaetion  of  Mamachusettg  durinfif  1902  woh  valued 
Ml §487.306.  More  ilia  11  line  IiaTf  ol' tlie  utnoiint(iiuii  rie<l 
was  aaed  io  roadmakiu^  und  tbu  rest,  with  the  excep- 
tion of  a  ama]]  amount  reported  as  rabble,  wan  Mold 
principally  in  the  rough  or  dressed  oontlition  for  buiUl- 
ing  purpoueii.  lu  the  vicinity  of  ii^t  Longmeadow, 
Hunpden  county,  are  found  the  principal  sandstone 
qiuirrie/j.  and  some  of  the  earlie«st  quarrvinf,' opemtions 
have  been  reported  in  tbi«>  locality,  tsaiulstone  of 
several  coiorit,  fine  grained  and  of  a  massive  t\  pi',  is 
obtained,  and  is  used  chiefly  for  building'  purposes." 
GeoiO£^cally  speaking,  this  ttandatoDe  locality  Vi  a 
northward  continoation  of  the  Connecticut  brownstone 
deiKisit,  extending  into  Miissiwhusetts  as  far  nintli  as 
^Northampton.  Thitt  stone  is  of  a  Triossic  variety  and 
is  soft  and  easily  worked.* 

A  niunlx-r  of  luanics  in  and  atnmt  Hoston,  prin- 
cipally municipal  in  ownership,  yield  a  w-c«lled  pud- 
ding stone;  this  is  a  rough  and  dniable  stone  suitable 
for  roiidinaliiiig,  concrete,  etc.,  I>ut  geneinlly  too  coarse 
for  ornamental  woric'  These  coiigiuiuerates  in  Ko.\- 
bury,  Suffolk  county,  came  into  use  about  1840,  and 
have  hi'cn  utili/i'il  somewhat  in  building  construction 
and  for  the  ruhtic  uiasonry  work  of  the  liosluii  iiyKteai 
of  parkways. 

/;,■„,,  V  ,<„,/  ,7'. M;[--;Lr!iusett.s  linu'stories 
and  dolouiitcs  arc  obtaiuctl  entirely  in  Berkshire  county; 
the  production  during  1908  yn>»  valued  at  11889,349. 
They  occupy  a  belt  jtlor.ij-  x\v-  ! ('>r,-!iti >rt-<-  rivrr  and  arc 
of  tlte  »aiue  age  lus  thoMc  of  iiullund  valley,  V't.,  to 
which  stones  they  hear  a  close  resemUanee.* 

Marhh: — Tlie  production  of  marble  in  Mas>ii(  h!ivptts 
for  iyU2  wttii  valued  at  <^l(>i>,46i^  and  quarrying  opom- 
tioQB  were  cliiefly  itsported  in  Berkshire  county.  In 

coiTi|>o-ition  ttic  marble  ran,<rf>>  fi-^nn  marble  pn)per  tt) 
dolomites,  or  to  varicticy  carrying  a  high  j>erce»tage  of 
magnesinti)  carbonate.'  At  Ivgremont  quarries  V9» 
obtnini  il  tlic  timrMc  for  tin'  Corinthian  columns  of 
Girard  Coilcg*-  iu  Philadeiphia  about  IfsS.'*.  In  1S3S  the 
Sheffield,  and  in  185S  the  lA>e  <iuarries  were  o])oned. 
Stone  f|-om  the  latter  wa.s  u.-ied  in  the  exten.sicm  of  the 
Capitol  at  Washington.  1).  (".  The  marbles  are  all 
white  or  giuy,  of  medium  fine  grained  textiue.  and  are 
better  ndnpti  il  for- building  than  for  dccoi-.itiun.  They 
often  contain  wiiitc  tremolite  crystals  which  weather 
out  on  exposure,  leaving  the  rock  witli  a  rough  pitted 
Kurface.  as  may  be  noticed  in  the  exterior  waliU  of  the 
Capitol,  where  this  marble  hatt  been  used.* 

'fltonen  for  BuiMiii);  ami  F>wiratk>n,  psgc)'  fi«  tn  T2. 
•The  Miiiorwl  IlMluftry,  ISilS,  Vitl.  VII,  puvf  »I."M». 
'Sti'litJi  f'>r  Itiiildiiig  aixl  r<'Coratioii,  \x\\:v  14:t. 
•Tfa«  MiD«nl  iDdactry,  1888,  Vol.  VII,  pttiR*  6St>  anU  &ia 
*Slooe8  for  BuiMfaig  and  DMontion,  |Migu  SIS. 


I     Afl  iithuT  tiiitufiuUt. — A  soiall  quantify  of  asbestos  wacr 
f'  > n ri > I  :)S)40cia(ed  with  the  talc  produced  in  the  state  in 

,  lt>U2. 

I     A  fire  clay  was  mined  near  Oay  Head,  in  Dukes 

county.  It  generally  burns  to  a  whiter  or  cream,  except 
I  the  red  variety,  which  burns  blue,  and  upon  applica- 
I  tion  of  greater  heat  changes  to  an  iron  brown. 

Kniery  was  discovered  in  Chester,  Hampden  county, 
in  li»(i4;  two  years  later  <!uruiidum  cry^taltf  were  also 
found,  and  soon  thermfter  began  the  first  actual  min- 
ingof  i'ini  i  \  i  iirutulum  in  .\merica.  In  l!»o:>  niost 
of  the  emery  2}ro«luc<'d  in  the  United  States  came  from 
this  locality.  In  1871  the  net^nrrenoe  of  corundum  in 
vennicidiles  with  a-lir^ti  -  iti  ulix  ine  rocks,  and  very 
similar  to  the  south  Appukchiua  deposit^  was  diijcov* 
!  ei«d  at  Pelham.* 

I     Flint  an<l  feldspar  were  both  obtained  fivm  a  (juarry 
I  near  Huntington,  in  Ilanqiden  county,  and  the  product 
i  o1>taine<l  is  ground  and  screened  before  being  placed 
on  the  market.    Flint  is  the  princijjal  stone  quarrieil, 
j  and  in  \Wi  nearly  one-tenth  of  the  total  production  of 
j  the  Uuite<l  States  was*  rejKirted  from  MiLssachnsetts. 
A  small  amount  of  grrapbite  was  mined  during  180:i, 
near  Stnrbridge,  in  Worewiter  county.    An  infusorUl 
earth  was  mined  in  Middlesex  county. 
Iron  ore  waii  discovered  near  Lynn  soon  after  its  set- 
I  ticment  in        and  in  1618  the  first  iron  foundry  eatab'  • 
;  lished  in  .\merica  was  located  at  what  is  now  Sjuigus 
'  Center,  in  the  vicinity  of  I^ynn.  Thi.s  locality  furnished 
nii>st  of  the  iron  ui<>ed  in  the  colony  prior  to  1671  and 
the  mines  wcr>"  «>|>crate<l  at  intervals  ufter  that  time 
until  ItiSS  when  tln-y  seem  to  have  been  altandoned. 
The  .second  iron  enterin  isc  undertaken  in  New  Knglund 
wat»at  Braintree,  about  lu  utiles  south  of  Boston.  Iron 
ore  wa«  mined  there  in  the  early  part  of  lfi52,*  but 
op<M"3iti<>iis  Were  suspended  in  the  fnllowing  vear  on 
L  accHiunt  of  the  .scarcity  of  ore.    Massachusetts  \\m  the 
1  chief  iron  center  of  the  continent  for  a  hundred  years 
after  Its  settlement  in  Itli'n.    Iliiri'iL''  thi^  time  bog  ore 
was  mined.  nu>stlv  itt  the  .  asU m  cxuutica.    The  rich 
[  brown  Iji  Miatiii   Mii-^  (ii  western  Massachusetts  w<Te 
developed  in  ItwU  and  the  lirst  furnaoe  was  built  at 
Lenox,  in  Herk^iro  county,  in  1765.*   This  county 
[  %va>f  the  only  producer  of  iron  ore  in  the  state  during 

vm. 

The  only  py rite  mines  in  Ma^sachnfiettN  are  located  in 
Franklin  cnuntv  and  were  ..|m n  il  ii.  .fr.m  .  1>sl'.  Tlje  * 
mineiiil  is  an  abuost  pure  iron  pyrile  and  tiie  width 
and  continuity  of  the  ore  vein,  as  well  as  its  great  lengthy 
depth,  and  purit  v,  make  it  one  of  the  most  remarliable 
defiosifs  ever  known.* 

Talc  is  mined  in  Herkshire  county  in  the  vicinity  of 
Dalton.  Aliout  one-half  the  pixiduct  is  used  by  foun- 
dries and  the  balance  is  prepared  as  talcum  powder  or 
is  used  as  an  ingredient  of  paint. 

*Tniiisa>'ti>>i)s  *A  tht>  .\meriran  Institute  of  Minine  Kngimon^ 
Vol.  XXV,  iKiu*-  s.'i- 
'  Iixin  ia  All  Am-s,  liv  ,lniiics  M-  Swank.  |ui<n>-  108  Io  113. 

"  iiii.i.,  jint'is  i-Ni  t.t 
1     'ITuileil  i^tatts  C<t!ulogieal  8ur\'ey,  *'Miiu;ml  Kemiiraefi  of  the: 

J  I'liitoii  fifaitw,"  i(M5,  psi{9  saa. 
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Till  lie  1  is  a  «uminftrj  of  the  gfstistios  for  the  productive  mineSf  qimriics,  and  wells  in  the  rtiite  of  Midiig»n 

for  lt>W2. 
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Tho  mincml  resources  of  Miihi^'aii  uro  cxU-n-ivi-  iiml 
viiried.  The  iron  ore  depoaits  of  the  Upper  FcninHulii 
n\ong  the  »horet»  of  Lake  Superior  are  extenctire,  and 
the  imnual  pruiUietioii  is  i-noriiiou;-.  Ttit>  c(i])|mt  iniiu's 
of  the  atate  are  luiiong  the  riohei^t  in  the  worltl,  and  the 
celebrated  Onlumet  and  Hecia  mine  ia  claiined  to  be  the 
nm.st  prolitalde  i-oj)iR'r  mine  known.  Altlu.Kij.'-li  roal 
underlies  «ouie  <),7t)0i«|uat'e  luile^  of  the  state's  umt,  it 
ia  of  inferior  quality  and  not  pure  enouj;!!  for  smeltinjf 
pnrjifxf's  Thi-  Huron  fjriiid.>itonos  huvr-  'irnri  ijUiirrifd 
for  many  yeaivs,  and  ilithijfun  i-.mks  setoiitl  in  their  pro 
duction  in  the  United Stateo,  Ohio  heing  tii  st.  Viiiiuihle 
dc'jw>'-its  of  irypMini  ()fciir.  which,  in  tho  viiiiiitv  of 
(jiiiiiii  Uiipids  find  Alalja.st«'r.  nrc  oxti-n'^ivi'lv  i|nnrrii>d 
and  o»ed  in  tbemaDufaotoreot  -t  i  in.  Tlu'  L»ko  Sii\h' 
rior  region  alao  prwliucs  {:(>\d.  .silv  or,  agate,  «ai-donyx, 
chalcedony,  corneHnn,  ja^jHT.  and  oijjils.  tka  well  as  roof- 
injj  sluto,  frec.*toiM',  marhlo.  and  linif>tonc.'  Amonj; 
other  minerals  to  be  found  are  lire  clay,  marble,  ooherH, 
freestone«,  fi1ate«t.  limestones,  and  iflass  sand.* 

I  r  :;ililit  ion  t'  W  lii'  Tiiini'i  inriitioncii  in  tlf  fi  ii  i  iToiiij,' 
tabic,  the  fallowing  inincnils  found  in  Michigau  were 
not  prodmwd  in  commercial  quantities  in  I9iti:  Ann- 
tliyst.*.  Imry ti'.s  copper  pyrite.'^,  y^old.  ranite,  niaiij^itncso 
ores,  ochcr.  Mcrpoiitiiie  ro<-k,  slato,  and  i^trumium  ore. 

The  IT  ()periitor-  who  reportMl  active  mines  anil  (|uar- 
rie>  witli  no  prcKluctioii  in  1!hi-2  swro  r*n}ia<if«»il  priiici- 
pally  in  d«;vi'lupii>};  copper  and  iron  dejxi.'^it.-.  These 
operators  eiDployc<l  durin^r  tlip  year  an  a\  era<:e  of  :i.">8 
waefc-earncrs  and  paid  !*22:f,21."<  in  waires;  the  salaried 

'  King'*  Uaiiflboatc  of  tb«  United  Stateet  poKca  410  muU  41J. 
•IbU.,  page  407. 


officials,  clerks,  etc.,  received  ?iri!«.i4«;7:  tho  miscellanea 
ous  expenaea  amounted  to  ^t>3,887,  and  the  cost  of  aup*, 
plie8  and  materials  to  $901.6iW>. 

The  valiieof  the  priKlurt-  nf  t'n-  iii;iiiiLfai  tut'iuLi:  iii-uis- 
Iriesuf  the  state,  IjMtied  priuuirily  upon  niineiuls  mined 
or  quarried,  aa  reported  at  the  census  of  1900,  is  shown 
in  llie  follow)njr  table,  which  als"  -li<  '\\  -  iln^  total  value 
of  the  products  uf  all  manufactures  in  .Mt<-higan  for  the 
tttiueyear: 

Tabu  9, — MimtffinhiTai  Uti>r>l  jiriitfirilfi  on  Mr  jmdiul*  o/  mtMOi 
ffarf  ijptarritt:  iOOO, 


Valuv  ptodiKt, 


.VII  niiiiiTiUrtnTfv  
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(  Uv.  II till  i'rM4liH'ts  

Inn'i  iiiHl         nii'l  Ihvli  |tTi*ltii  K  

MeliUii  auU  mvUl  pRKiuiiW,  (Kltvr  tlwii  inui 
Mill  ItMl  

MlteellaiMom  Indoitrl**  


^»%*u.i 


f7,-All,W7 
I2,6ji.  no 


Al]«tll«r   mcMyia 

From  the  above  table  it  will  be  tteuu  that  thu  tuuil 
value  of  the  products  of  manufactures  in  Michigan, 

based  primarily  upon  tnttv  iMt-  niinril  ,.r  i|uarried.  wa- 
!Wa,73U,!«i>.  <»r  -l^.:*  jjer  cent  ol  the  total.  The  total 
value  of  (be  output  of  the  niiueH,  quarries,  and  wells  in 
VMy>  Mas!?.i(».lyT.:J.>.  or  j-i.^jM-r  cent  of  the  total  value 
of  the  product  uf  all  manufucturiuir  uud  mining  indus- 
tries. 

llie  avera{^  nnmljer  of  wtge^uuraers  cnga}r(Hl  in  the 
manufocturing  induatriea  In  1900  waa  and  the 

total  wages  paid  amounted  to  $66,467,807.   The  arer- 
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MINES  AND  QUARRIES. 


ago  miniber  ongajfctl  in  iiiiiiiiiH;  in  1902  wns  31.951,  and 
tiieir  total  wages aiiKniaUHl  to  i;2o,loa.t>l<'..  The  total 
namher  of  wagO'earnera,  therefore,  employed  in  mining 
and  mftnu&ctnrinjf  indastrieB  was  194,906,  and  thev 
rt'ceiveil  in  wajifos  s^SC. 571,48:$.  Of  this  total.  inanuf>ir- 
tureti  eiuplojed  83.6  per  cent  of  the  wage-earners  and 
paid  76.8  per  c6at  of  the  wages.  The  wage-earners 
oniploypd  in  mining  indiistriosi-onfititntod  per  cent 
of  the  total  nuuilior  onipioyed  and  received  23.2  per 
cent  of  the  total  wages  \ysM. 

Tul>lt>  8,  compilod  from  the  ifports  «)f  tho  I'nitod 
States  Geological  Survey,  abows  tbe  value  of  the  utt- 
nual  prodnction  of  the  principal  minentla  in  Mlebigun 
from  IstK)  to  except  copper  ore*  tbIqcb  for  which 
can  not  obtained. 

Tablc  3.— f  iifa<  of  anmtai  pnduetlon  tif  prinei^  mneruU:  1S90 
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//v>//  </A'.  — The  oxistonoo  of  irrni  ore  deposits  on  the 
.M»nthorn  tKii-dor  of  Lnk<^  8uiH'rior  wiw  known  to  white 
liicliHn  tnul<>rs  a«  early  au  ls3r».    Tlicir  <-oiiiiiii-i'ciiil 

value,  however,  waa  not  realized  until  1844.  In  1845 
the  celebrated  Jackson  mine  in  the  Marquette  district 

was  located  and  the  first  forjje  was  built.  The  fir-*t  iron 
was  made  in  this  region  during  the  following  year.' 
"Hie  first  iron  ore  shipped  from  the  Marquette  mines 
for  coniinercial  purpo.se.s  wa.-;  in  is.'o.  and  sinee  tiiat 
time  there  has  kieen  a  steady  iucrcusc  in  the  output.  In 
1877  the  lirst  ahipment  of  ore  wa»  made  from  the 
Menoniiiioe  dij'li'irf  wwA  i;i  fvdm  \\\v  ( inL'*'''if  dis- 

trict. The  yearly  production  of  the  Michigan  iron  or© 
mines  han  inrmu^  from  948,658  lonff  tona  in  1673  to 
\\.V.)',.i\'  t<iii-  ill  VXri.  Kr<.ni  Isrui  (u  liMKi  Michigun 
ranked  tiitst  atuong  thu  iron  ore  producing  litatcs,  but 
ainee  that  time  it  has  ranlced  aeeond,  Mintieaota  bdn^ 
first.  By  far  tiie  givatr>t  (jnantitj-  of  Michigan  iron 
ore  is  of  tlie  red  lieuiatite  variety,  although  uiaguetite 
is  produced  to  some  extent. 

The  following  talile,  coni])iled  from  the  rejjorts  of  tlio 
United  ;jtuteii  Geological  Survey,  i:«how.<:i  the  practically 
steady  increase  in  the  iron  ore  production- in  this  state 
from  1854  to  the  present  time: 

'  Inm  in  All  AfM,  by  Jsnms  M.  Swank,  pasis  321. 


T&su  4.— JimKerf jmNfaMribn  ^  iiwt  «•«.-  18H  to  l$e». 
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('"J'/"  /-  ">'<'.— The  existence  of  native  copper  on  the 
southern  shore  of  Laice  Superior  was  first  made  known 
by  the  .Tesuit  missionaries  early  in  thp  seventeenth 

j  i^enturi".  Other  explorers  found  eopfH>r  in  that  locality 
in  the  succeeding  century,  and  in  1770  ('apt.  .Jonathan 
Carver,  of  London,  published  a  book,  telling  of  the 
rich  deposits  of  copper  in  the  Lake  Superior  region.' 
This  led  to  ihf  foriimtion  of  a  ct)pper  mining  company 
iti  Loudon.  During  the  winter  of  1771-72,  this  com- 
]innT  sent  over  from  En);land  a  party  of  miners  who 
4  ondii(  t»>cl  <)))emtions  along  the  Ontonajron  ri\  er.  The 
attempt  failed,  however,  and  nothing  further  was  done 
at  copper  mining  for  seventy  years.' 

Throughout  the  entire  copper  region  numi-rous  4>x- 
cavationa  have  been  found.  It  i^s  believed  these  were 
made  at  a  very  remote  period,  for  the  purpose  of  secur- 
ing copper.    .Some  of  thi.s  mine  work  is  on  an  extensive 

I  i«cale,  attaining,  in  one  instance,  a  depth  of  50  feet  in 

I  the  solid  rock.' 

The  fornnition  carrx  iiii;  tin-  i  ujirifcrnus  lodes  and 
veins  ul'  the  Lake  Superior  district  in  composed  uf  old 
lava  flows.,  supplemented  by  bed^of  conglomerate  which 
havi>  li.'i'u  formed  by  thi'  ili'i>i>--if Inn  nf  vnclv-,.  Inolicn 
from  ailjiucnt  shoiT-s  nixiti  okl  sea  lieds.  I'his  belt  of 
rocks,  named  after  the  Keweenaw  peninsula,  where  it 
predominates,  is  of  «'onsiderable  extent.  It  forms  a 
ti"oiigh  or  synclinal,  the  southern  edge  of  which  out- 
crops on  the  Keweenaw  peninsula,  and  to  the  westward 
along  the  .south' Ml  >Iu.|  (  of  the  lake.' 

The  discoveries  ol  Ih.  Douglas  llougiilon  Ka  to  iLe 
exploitation  of  the  l/!>ke  Superior  district,  now  among 

I  the  most  villi  .I'  li  and  produetivc  copper  tieUls  in  tlic 
world.  Thir  first  copper  in  any  considerable  tiuaiuiiy 
was  taken  from  what  was  later  known  as  the  Clitrmine, 
in  Keweenaw  coiuity,  in  184ti.  .\bont  ls-17  the  Minne- 
sota mine,  in  Ontonagon  couuly,  wa^  opened.  The 
mine  xna  dosed  in  1870,  after  having  paid  dividends  of 

'  Tli«  tapper  Handbook,  by  Honee  J.  Stevens,  Vol.  Ill,  |Mge 
'  MetalHi:  Wealth  of  the  United  Statv,  by  J.  S.  Whitney,  jpaga 

aso. 

<Th« Copper  Huidbook,  Vol.  Ill,  im^  1C6« 
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i'l.rtiJH.uw  tioiii  lT.:i5l*  tons  GtjS  pounds  of  foppcr 
produeod.  The  Diiiu-  1ms  recently  been  reopenol.  Tlu> 
fomous  OnUitni'i  ami  llcclu  mine,  producing  alwut  8 
per  cent  of  the  coppor  output  of  the  world,  wa^opi'ned 
in  I8fi6.  I'p  to  liMlH  this  niiiic  htui  contrihuti-il  iiltoui 
55  per  cent  of  the  tutaJ  copper  prodnction  of  Michigan.' 

The  now  praetically  abandoned  mines  on  Isle  Roynl 
well'  prohiihly  woikud  loiijr  lu-forf  tla'  iirrivrtl  of  tin- 
white  nisiM.  '.ml.  the  earlieiit  historic  exploratione)  were 
contempui  .li  y  with  those  in  Keweenaw  and  Ontonagon 

r'nmtirs.  ^.■viTiil  tiiiiH—  wcii'  Idcuti'il  nnrl  workf-d  to 
some  L'Xteut  until  lti63.  At  tiic  present  time  new  ex- 
plorations are  being  made  in  thia  rej^on.' 

Till  output  of  copper  from  oii  irnnr  !  in  Hoiifjrhton. 
Keweenaw,  and  Untotm^on  counties  was  7t<,3s5  long 
tons  in  1909,  or  96.8  per  cent  of  the  total  priHluction 
for  rhv  ri(it«?d  States.  From  Wl  tn  iss;  Mi,  liij-in 
ranked  lirst  auioug  tbc  copper  prwiucing  stales,  out 
since  that  time,  with  the  single  exception  of  IH91.  Mon- 

taujj  h\v--  nnikrrl  fir^t  niiil  Mirhi^n  second.  In  ll»01 
Mieiiigtiu  I  unlribm^jd  i:i.4  per  cent  of  the  world's  pro- 
duction of  oopper. 

The  following  tahle  i-onipiled  from  the  reports  of  the 
United  Stjites  Geoiofricul  Survey,  hIiows  tbi'  annunl 
production  of  copper  in  the  United  States-  in 
Michigan  from  to  li>U^«  and  the  pereeutagu  of 
%Iiehignn'8  output  to  that  of  the  United  States: 

TaKLB  a, — Atutuai  ^rmiiui'uM  uj  copitir  in  tht  i'liiUti  SUttn  and  in 
Jfidb^aa,  wUk  ptr  etui  of  loktb  WStoOK^ 

(United  Bute*  aMl<«io*i  awvar.  "ia]NmlS«raui«a<rfllwUiitudStiiM«."] 
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lSS:i.  Xo  further  steps  in  the  development  of  this  in- 
(liistrv  were  taken  until  !.>!»*>  and  lv,»7.  when  a  plant 
WHS  ("recteil  at  Union  City.  This  was  the  he^^inning  of 
the  recent  period  of  rapid  and  e.xtensive  development 
<»f  the  cement  indu.stry  in  Miehijfun. 

The  raw  materiala  entering  into  the  comp(»sition  ot 
the  Portland  cement  tfans  far  made  In  Michigan  are 
liniesttine.  murl.  shale,  clay, and  gypanm,  all  of  which 
abound  iu  the  state.* 

Table  6,  compiled  from  the  reports  of  the  United 
States  (ieological  ."snr\  I  V.  -Ih^n  --  t'l.-  iuereasein  product 
of  the  Portland  ceiucnt  industry  in  the  8tatc  from  lH"^ 
to  1909. 

Tablx  6.— JnttiMljimdueribn  tifPoitlmdeaBadi  UaOtotiM. 
[Unlicd  BMia*  ocolatliial  aiirwrr  "KIiumI  BcmucMar  ilMDaMMiaiiiiMK."] 


<  %  lit.  nl.  The  history  ot  t]»e  I'orlliiiid  «fiuciH  inmost  rv 
in  this  state  l>e^nnawiththeyear  187'^.  when  a  plant  was 
built  near  Kalania/uo  and  op^'raled  tuilil  altandoni'd  in 

>ltu)  Copper  UuiiJtKiok,  Vol.  Ill,  ateat        lim,  -££1,  aiiil  'S/<i>. 
*(ieolc|^  Survey  of  Michigan.  Vol.  VI.  page  22. 
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1  (VTi»t|»  I1i.'iiri.«. 

— The  industry  of  ccml  mining  in  Michigan  be- 
f^in  in  I8S5  in  Jackson  county.  This  was  f<dhiwed  in 
l>y  o)wi-atious  on  the  (iiiind  Ledge,  in  lughaoiand 
Clinton  counties.  Iu  1878  coal  was  mined  iu  the  Owosao 
district  in  Shiawaasee  eonnty,  and  tills  field  has  been 
u orkeil  continuously  since  tiiat  year.  Successful  opera- 
tions tirst  began  in  the  Saginaw  district  and  iu  Bay 
county  in  1895.  The  large  pr(»)ioi  tion  of  the  product 
of  the  smaller  nunes  timis  a  ready  local  market,  while 
much  of  the  output  from  the  larger  one»  goea  into  VVU- 
coniHn,  Minnesota,  and  the  Dalcotas.* 

The  following  tal)l(*.  compiled  from  the  n  p  i  t-  nf 
the  United  btateii  Ueologieal  Survey,  dijows  the  annual 
prodnction  of  coal  in  the  state  from  1908  to  1909: 

Tablx  T. — AwtVfol  prodf<iio»  of  tout,  MumuiouL-  J^Stto  iSOg. 
[trolMdatamOfoloiiad  Suncr.  ■■Jliiniia  RMoimef  of  t1i»  t/nlted  Smwl"| 
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Linui«it<me»  and  d<>l<',n',>.t.  The  value  of  the  product 
of  the  80  qtiaiTie*?  i.i)eratinf.'  in  1009.  which  are  located 

in  the  coiuities  of  Alpena.  Charlevoix.  Chip|iewa. 
Delta.  Kuunet.   Huron.   Iveiit.  .M(uir<M>.  Schoolcraft, 

'  l.uited  StattiaiiuoloKiutl  2>urv«.-v.  IMIU-Uiul,  i'urt  111,  tN>i(t>tiad. 
•Ibid.,  iMi«e324if. 
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MINES  AND  QUARRIES. 


Rnd  Wayne,  wa«i  ii>657.0T3  while  in  1001  it  amounted 

to  $56'>/'»Hl. 

Gypmm. — Table  ii,  compiled  from  tlte  reports  uf  die 
United  States  Geological  Survey,  shows  the  aiiuuul  pru- 
duction  of  gypsum  in  the  tttate  from  1868  to  190i9. 


Tahi.K  H.  —  A}ni>i(ll  /inxliifHoii  nj  tft/jumni:  JSr^S  to  IW/S. 
[Pnilcd  State* 4jeolagiail  Rorvvy.  "Mineral  Bdamvciiol  ttw  CnittH]  stiix^."] 
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In  1837  an  Indian  trapper  broa^bt  a  specimen  of 

gypsum  wllirli   lie  picki-!  up  (111   J*la.-t<'T  iTiM'k.  to 

Ibe  uii^siou  located  on  the  preisent  sito  of  Graiul  Kapid^. 
Little  attention^  however,  was  paid  to  the  mining  of 

gypstuii  until  wlicn  Dv.  r>nn'^l:is  HnnfrViton.  the 

state  geologist,  called  attention  to  tlie  tlcpo-sits.  Jn 
1841  &e  lint  furpimin  mill  was  hmlt  on  Plasty  creek, 

in  Kent  countv.  iinrl  in  ISfiS  the  Alalui.'^ter  qiiarrv  and 
mill  in  Iosco  rraiiux  were  opened.'    In  its  jfi-onnd. 

'  Kenort  oi  thu  Stutt.'  Koanl  uf  Guolugii^l  iiuney  uf  Mivliigaii,  IVUl!, 


nncaleincd  stsito  gypsum  i*'  ttwd  as  land  plaster  for 
fertilizing  purposes,  hut  tin  i^ti.ifcr  put  ot  the  }ryp- 
sum  produced  is  »aleined  into  plaster  of  Paris.  The 
total  value  of  j,'ypsuin  pii>duced  in  liiOl  wa.s  %>i*f)7,243. 
of  wliieh  !?:*tiS.."»4!>  was  the  value  of  plaster  of  I'ari.s  and 
*lO,TOb  tljut  of  land  planter.    In  i!»Oi>  the  total  vahie 
was  $450,621;  the  valne  of  priniuct  calcined  into  wall 
pliister  and  plu.ster  of  I'aris  was  $873,881  and  that 
ground  into  land  plaster,  $16,840. 
All  other  minmii*. — Ebrten^ive  bed*  of  Potsdam 
I  sandstone  occur  in  the  northern  ptirt  of  the  Upii4*r 
j  Peninsula  and  furnish  the  ijest  qualitjr  of  building 
'  material  found  in  the  state.  The  stone  is  of  medium 
Hnene.ss  of  texture  and  of  a  light  brownish  retl  color, 
I  often  curioottlf  spotted  or  mottled  with  gray,  and  is 
I  known  locally  as  "raindrop  stone.***  The  total  vttloe 
I  of  the  .stone  prmlueed  by  the  it  qimrries  which  operated 
I  in  1902  was  *188,078,  while  in  l«Ul  it  wa-s  5390,678. 
I  The  principal  qiiarriesare  located  in  Baraga.  Ilougliton, 
Keweenaw,  Ottawa,  and  Maitpiette  counties. 

The  largest  grindstone  quarries  in  tlie  state  were 
opened  in  1838  at  Grindstone  city,  Huron  county.  The 

Huron  grlndsttnie  is  a  very  tine  grit,  soft  and  wet  when 
fresh,  but  growing  hard  and  dry  upon  exposure.'  In 
the  profluction  of  grindstones  Michigan  is  second  among 
the  states,  Ohio  standing  tii-st. 

The  gitipbite  mines  are  located  in  Baraga  county,  the 
18  petroleum  wells  in  St.  Clair  oounty,  and  a  small 
quantity  of  clay  is  produced  in  Ontonagon  county. 

■  stoiu>8  for  Bttildinti  and  XheaaSiioia,  by  George  P.  Marrill, 

I  luutt;  144. 

1  *^Kiag'sUaiidl]ookoftheUBitBd8tRlM,p^«0T. 
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MINNESOTA. 


Table  1  is  •  gninniMy  of  tii«  stetisticR  for  the  productive  minos  nnd  qwuriiM  in  the  ststeof  Minnesoto  for  1908. 

Table  I.— SfMMARY:  1908. 


Numb*?r     imId.-.  or  ^intirric*.., 

NutnhiT  pf  <>i-<  riiliir»  —  

Sftlarlo't  oWclals,  cietka,  etn,; 

N°<iui><er  

Satarlf!.  

Avt  rattt'  number  

Wiii;.-^  , 

CtmtrAi't  wiirk  

Mi^t'f1lMii»<(^uvex|-<'lL*eA.«....... 

Ci«i  nf  •iii<i-)l>.~  Kivi  maiaila]*.. 
Vahu)  of  t»ra<)oct  


Tuuij. 


Value  olproiluct. 

Band  ttpoo  iiriHluoia  o(  tainet  or  QaantaB 

MeiiiNtind  metal  l»rw1ni'tJi,«iaartlllWilMMMl 

tiM.  1U1 

■A.m.  :i» 
K,  m.  MS 

  u^mtWi 

■  IlwllUlui  K 

By  i»x  the  moet  importBiit  miner&l  found  in  th«  state  I 

is  iron  on'.  .MiniK\*.ot:i  niijktnjj  lii>'t  in  tlu>  prodiicticn  nl' 
thi«  nunoinl.  Th<^  building  gtoues  of  the  state  ure  ui' 
excellent  <|iiuli(y  itnd  of  great  Tariety.  Natuml-rock 
centrnt  liii*  '"  cti  iiiiinufiu'tiin'd  nntr  Miinkato  fur  rnnny 
jean»,  and  the  fuiuons  red  pipestuuc  is  found  iu  Pipe- 
stone ranntj. 

Tn  !i<l<iiti<in  to  tli*'  niinonils  onumenitod  in  TuMc  1  the 
f  oUowiug,  which  are  known  tu  oi*eur  in  Miiiuf^uta,  were 
not  prodneed  in  cominorcial  qnantitied  darinif  190S: 
FiM--p;ir.  jns|MT,  niolylKlcnuni,  n'iH)rtt'd  as  <i(  >  un  inf^ 
iu  i|iiuiititie<i  near  Poi-tage,  Aitkiu  county,  and  »iutf. 

In  190S  there  were  15  operators,  exelaslve  of  thoee 
rcfri'i'i'il  tt .  ;:i 't'aMi'  1.  wlut  rc]Kirt.,'(!  iictKt- mines  lint  no 
pmiiu  tion,  ilie  work  hcin^j  i'ontin«i  to  the  care  and 
development  of  the  propertioB.  Theee  4^rator»  em- 
plovfd  an  avciTtt,"^  of  117  w«jrr-«'urii«>rs  and  paid 
$73,71*0  iu  wugcts  during  the  yaax.  The  uiii>celluuuouii 
expenses  amounted  to  $2,816  and  the  coet  «f  »nppliefl 
an(l  iii:iT"i-in1--  to  ><f;(5.:ii(V 

Tlir  \ii\w  ot'  the  piuUuci.^  of  ilif  uuiiiufHcturing  in- 
dustries of  the  state,  based  primarily  upon  the  products 
of  niinn>  nnd  ({uarrie-^.  sliow  n  in  the  following'  table, 
which  al»o  t^howu  the  total  value  of  pi'dducts  for  all 
mano^Kitures  in  Minneeota: 

Tjinc  S.—Stmv^Ktam  hBml  primnrilu  ii/KHipittifiiel*  qf  miiui  and 
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From  the  figures  in  T&hle  9  it  will  be  seen  that  the  total 

■>  iilne  of  the  jjnnlucts  uf  miiiiufiK  l  lu  r^  in  li'i'H'i.  Im^rd 
primarily  upon  mineraU  mined  or  quarried,  amouuted 
to  $28,448,897,  or  10.8  per  cent  of  the  total  of  all  mann- 
fnetures.  The  total  vaiur  <  f  tli.  output  of  the  mines 
and  quarries  of  Miiioei^ota  in  11'02  was  $s2a,7^,a4»,  or 
8.9  per  cent  of  the  total  value  of  the  products  of  all 
ininin};  and  manufai-turinfr  in<lu.stries  in  tlii'  -IllIi  . 

According  to  th(>  <'ensu^  of  VMM  the  avei'age  number 
of  irnire-eameTS  en(.rtt^ed  in  the  manufeetarinip  indus- 
tries was  77. 234,  and  the  total  wajres  paid  amounied  to 
iKi5,464,t^:^d.  The  average  number  engaged  iu  miuiiig 
and  qtmrryinir  in  Minnesota  in  1908  was  9.760,  and  the 

riifiil  \\;i^r^  jniiil  atnniiiid'ii  f .  i  tSC.Jl;' t ,  1 S4 .     Tllr  Tll.atiil- 

faoturing  and  mining  indusitries  combined,  therefore, 
gave  empla^^nient  to  86,994  wage-eam4ra  and  paid 
$41..'S7*!,'M>1»  in  wages.  Of  ttu-p  totals,  manufactures 
employed  per  cent  of  the  wage-earuers  and  paid 
84.7  per  cent  of  the  wages.  Mines  and  qaarries  gave 
omploynt'^iit  to  il.'_>  per  cent  of  the  Wltgc-earners  and 
paid  l.'i.M  jK  r  cent  of  the  wage?*. 

The  following  table  presents  the  value  of  the  output 
of  the  leading  minerals  of  this  state  from  18i)<>  to  VMy^: 

(OnludaiaiMOcidioglMl  e«rv«r.  "HtaamI  ItoMRMor  MeVDileU  StaiM"] 
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MINGS  AND  QUARRIES. 


Iron  ore. — ^Tb<?  Miniics*»tH  '\nm  mint's  thus  fur  dt  vol 
oped  are  in  thp  .Mi>8»l)i  anil  Vcniiilioii  niii(.'<>.s  in  St. 
Ijouis  connty.  juid  lit-  aWniit  I<m»  miles  (i,!rt)i  »t'  Dnltitli. 
Thoy  1111-  ubimt  20  milo.'ittpai't  aiul  fxlfiiii  in  ixn  oustoily 
and  wi-sterly  direction,  with  the  ore  doptmiJ^  m  nit.  t.  o 
aloii}r  the  ranges  in  tjroufw  nt  irreifular  int«>i\ tils;  and 
thus,  Iwsidos  iH'iny  very  narrow,  us  compjuvd  with  their 
feogth,  the  or<<  belts  ar(>  e(>m{M»«d  of  nonproductive 
rcaehes  for  miles,  with  (K-i-asiorml  i»-n»uj>.<if  rich  mines. 
The  ore,  couiin«d  to  red  hcnuitiie  %iuiety.  is  soft,  Hotne- 
tliiMR yielding  67  per  (-<>nt  of  iron,  and  so  low  in  phos*. 
phorus  as  to  i-ome  within  the  Ik>sM>nier  limit. 

Tlie  occurrence  of  iron  oiv  of  the  a/.otic  svstpm  in 
northern  Minnesota  ««8  firot  mentioned  in  IS.Vi.  Imt  no 
particular  imi>ortHtiec  vtm  ascribed  to  this  ore.'  H.  H. 
Eainnn.,  state  geologist  of  Minnesota  in  1865  and  1866. 
was  the  Hrst  to  oljserve  and  reportironore  on  both  the 
Vermilion  and  Medabi  ranges  and  to  consider  it  of  any 
value.' 

The  tii-st  iron  ore  wn>  [  i  d  from  tite  Vermilion 
range  in  18^  and  from  the  Me.sifn  range  in  lS!»ii.  The 
total  production  for  1884  amounted  to  t!i!,l'J'J  tons.  In 
I88i».  with  a  production  of  86!(,608  tons,  the  state 
nnked  fifth  among  the  iron  ore  )>rodueitig  state^^  while 
fa)  1902,  with  a  production  of  l.".,1.37,ti5o  tons,  it  ranked 
first;  Michigan  second,  with  11,135,215  tons;  and  .Via- 
baiua  third,  with  3,574,474  tons.  With  the  exception 
of  Great  Britain  and  tlM  Glerman  ESmpire  no  country 
in  the  world  has  reached  «o  great  a  proiluction  in  any 
jear  as  Uimiewtai.  Much  the  greater  part  of  the  ore 
produced  goes  to  f  timaoes  in  Pennsylvania,  New  York, 
and  Ohio,  com  [Ml  natively  little  being  consumotlin  the  state. 

■  Tlie  atate  has  adopted  the  system  of  leasing  its  iron 
lands,  and  a  royalty  of  9ff  cents  per  ton  is  imposed  on 
all  iron  ore  mined  and  sliippcd  finni  state  laud-..  Tn 
tile  end  of  the  fiscal  year  ending  July  31,  li)02,  the 
state  had  reomved  in  royalties  on  iron  ore  actually 
shipped  a  total  sum  of  ♦332.119.02." 

The  following  table  shows  the  yearly  production  of 
Iron  ore  in  Minneeota  from  1884  to  1908;,  inclosive, 
the  figures  being  talcen  from  the  reports  of  the  United 
States  Geological  Survey : 

Tabi.k  4. — Annual  pnxlitctton  ^ iron  urt;  1)^4  /Whf. 


(Unli«l  St<it«0«.l,nti«l  Surwy.  "MiiK'nil  K«*iittprc«  of  llii-  t  tiilc.l  Sliili->.'  J 
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'  OeoloKical  anil  Natural  llistr>ry  Siirv(.'y  i>f  Miniieeiota.  Vul.  iV., 

p»itc  583. 
•  Uejiort  Ql  Stale  AudiUjr,  1901-U. 


L'liuftoH.x  iltJiihiittM.  The  stjite  lias  extensive 
depiwiits  of  Lower  8ilurhn  Mmestones  and  dolontites. 
At  prcj^ent  the  only  ones  quan'ied  are  located  in  the 
counties  of  lilue  Earth.  Hrown.  Dnkota,  Dodge.  Oood- 
liur.  Hennepin.  Houston.  I>4'^ueur.  Nicollet,  CHmstod, 
Kamsey,  Rice,  Washington,  and  Winona.  During 
l!>02,  77  ((Harries  were  operated,  the  value  of  their 
pnuluct  being  *!»05.S.'>7.  wldle  in  1901  the  value  of  the 
pro<luct  from  tiie  operating  quarries  was  $522,778. 
Kusrtta  >tonL\  or  piiils  limestone,  which  is  found  in  the 
;  quarries  ul  Ka.sota  an<l  Meiuhsia.  I^r^m-ur  (•ounty,  is 
much  admired  and  liighly  valued.  Other  limestones 
quanted  are  usually  bull',  light  blue,  or  drali  in  color. 

The  two  cement  producing  ■'I'l  iaim  -,  <latii  i-oncerii 
ing  whose  pbints  are  includiHl  witli  lime«tonc«  and 
dolomites,  manufactured  nothing  but  natural  rock 
cement. 

\      6aitd^>tontm  nml  qtuntsit'K,    The  \?,  ipiarrio  ojx'nit- 

I  ing  in  11)03,  in  the  coimties  of  Carlton.  Ltie  qui  Parle, 
and  Pine,  |)roihic«?da  product  valued  at  S;i47,172.  while 
the  product  of  the  quarries  operated  in  ISH'l  amounted 
to  !*2-l«).tis.*).  ITio  red  aand.<!tones  of  Fond  du  Lac  are 
the  most  valualtle  in  the  state  and  closely  i>m  uible  the 

I  Connecticut  brownstone.  though  harder  and  firmer, 

'  These  quarrie.'?  were  not  Jipei-ated  during  the  year 

,  ••ovennl  by  this  i-ejxjrt. 

(jrraitihM,'  More  than  half  the  state  is  underlaid  by 

'  the  crystalline  class  of  rocks  to  which  granite  belongs. 
There  are  large  c  xjiosm  os  of  granite  in  the  northern 
part  of  the  state  which  are  practically  of  little  value 
beoanse  of  their  inaccessibility.  Those  in  tlw  southern 
and  wes(«m  part  are  of  more  importance.  The  f rsi 
quaiTy  was  <^rated  in  186b  in  Sherburne  county. 
MIniHwotM  gmnitea  are  both  red  sn«l  gray  in  (*olor  and 
V  -.wy  as  to  linene.ss  of  their  grttin.' 
The  vHliif  of  the  product  from  the  ^7  granite  quar- 

l  ries  opt-taiiiig  in  1908  was  #478,989.  These  )|uaiTies 
were  located  in  Benton,  Bigstone.  La<"  tjui  Pitrle.  Ked- 

I  wood,  Uenville,  6t.  Louis,  Sherburne,  and  Steams 
conntiee. 

I  Pi-.  '  '■HIM  nfonrn. — The  value  of  the  catliiiit4>.  i^r  red 
pipeiitone,  quarried  in  Fipestone  county  in  iW^  wtw 
$8,000.  This  is  found  nowhere  else  in  the  worM;  Is 

blood  v>".\.  fiivily  i  ni  v  i'  !.  iiiid  sus<'eptible  of  a  dull  polish. 
It  is  famoufi  on  aci;ount  of  it»  earlier  use  by  the  Indians 
for  pipes  and  ornaments.* 

'I'lir   valric  of  till-  <piii]>ut   nf  1  til,if;ivtr<ititr.  :i  iMihlto- 

mogeneous  metal  found  along  the  shores  of  Luke  Su- 
perior, was  $4,000;  that  of  agate,  found  in  the  Mnd  and 
j  gravel  at  ound  the  city  of  St.  Pfcttl,  Sl,OOQ,  and  that  of 

'   me-iolite.  §1  .OOtt. 

M  ill!-  r  I    Hiiildiiii:  nrnl   I iit'ir4ti<iii,  !iv  < M-cruv  V.  Mi;rriU, 
'  King  h  lluii<l)iuuk  ui  liie  L  aitvii  ^lultf,  \>'A\ii-  All. 


MISSISSIPPI. 


Tlii'fi'  was  MO  iniiiiiig  on  :i  I'oniniorc'isil  -t  uU-  in  Mi>- 
r-isfiippi  ill  ]!Hi2.  The  tlay  depodls,  which  un-  w  idr-ly 
dbtributeit.  bavo  Ijecn  utilized  to  some  exleiil  lor  brick.' 
Gypftutn.  prohablr  the  most  important  deposit  of  which 
i-  located  iirar  ("atit  in  Haiikiii  romitv.  h:i>  hft'ii  worked 
in  forraei*  yeurs,  as  tmve  also  the  gypecoos  marls,  fur 
local  ti«e  only,  tit  sontbern  OhuToll.  Attala,  Leake, 
Hnhncs,  northern  Mndi-^on.  Hiiu!-.  H;nil;fn.  nnrl  Si  oii 
lountii's.  There  was  iilso  !4ouie  tifi.i'l'>[iniriit  iii  lormer 
years  of  the  hjdraiilif  iiniost<ino  oiil.  ii  points 

in  Tiahomingo  count}.'  Marl»  and  |)h«)sphatc^  arc 
found  «xtonsiv*>ly  in  many  countios  of  the  state,  and 
they  have  lH>en  workinl  to  some  extent  to  supply  loiiU 
needs. '  Thej^e  photipbates  and  nmrls  aiv  of  great  value, 
and  there  appears  no  reason  w  hy  they  ahould  not  be 
develop(-;<l  on  a  eoninien-ial  sealed 

'Tlif  New  Intematioiiftl  KiD'yt  luixxiui,  VoL         page  307. 
-T)ie  t'niictl  siiit«~i  <ici>liJi;i('!il  Survey,  "Uinanu  SnMnvea of 
tii»  L'aited  ^^tateli,"  1^2,  punsi>%. 


Sandstones  of  ^fp.iy  and  liplit  hurt'  t-ohn-  (ni  iir  in  Jef- 

f<Tsoii.  liankin.  and  Tishoniinjfo  eonnties.  Thi$  stone, 
j  sani|)h<>  ot'  wliieh  wore  e.xhihite*!  at  tl)e  X'  Orli  ntis 
'  exjKisition  in  1SS4-N.'),  is  tine  j^niined  but  nitliri  sott 

and  friable  and  of  doubtful  (birability  as  a  bnihling 
j  >tone.<    CommoH  limestone  suitable  for  local  use  is 

foiuid  in  many  <*ections  of  tlu'  state.'' 

■  Coal  has  lieen  f<aind  in  the  vicinity  of  Alexander,  bnt 
I  HO  production  of  this  mineral  has  been  reported.* 
;     Otrbonate  of  iron  orra  occur  over  a  considerable  area 

ill  tlio  ni)rlherti  pari  of  ihe  state,  and  surface  conditions 

indicate  that  their  coouuercial  exploitation  is  prac- 

tieable.^ 

•Stomes  for  BaiMinR  and  D«oanition,  hy  G««ige  P.  Merrill, 

''Till-  I'niversal  Cyc-loixilia,  Vnl.  h.  |iu»p^  Hi!'- 
<Tli('  I'aitol  siuicM  ta-olvgkatl  Korvey,  **MuM!«ai  l{<*ounx*  of 
lilt-  l'nite<l  Stat<>s."  ISin,  p«ce26(L 
■  Ibid.,  Itihi,  pttge  49  U. 
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MISSOURI. 


'L'able  1  is  h  sumuuiry  of  the  statistics  for  the  productive  miues,  qua^ne^»,  aud  wellh  iu  tia'  state  of  Migssouri 

for  iwa. 

Table  1.— 81TMMARY:  11 W, 
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tiUMf.-iil  ]>l>;mt'iil-'.  I  null-,  J.  iiuliirnl  uns,  !>  iJS  weUsj; 


Iiitbt'  jtriiiliri't'nti  111'  /iiu-  Miv-diiri  lank-  first. tlii'iniiios 
iu  lilt!  far  .--(nitliwi'St^'ni  poriioii  ni  tii«>  >i;U<^  yioltliiif^a 
lftr|!e  annual  ontpni,  and  in  the  central,  soutliea^tom. 
and  southwfstcni  jKirts  (if  llio  stale  lead  i~  fnui:,]  in 
grt.<4it  tjuaiitities.  Hiliiiiiiiioii.s  aiid  citiint'l  coiii  itiidi'i'lie  j 
some  36,000  M^uaro  mlK's  4>f  tin-  ai  ra  of  tin-  s(atf.  Ui-ing  ! 

a    COIltimiUtioll   'if  the  T..\\:l  ('umI    Mr;l<irr-       Til"  'run 

liekU  iu  liie  soutliwistf  i  ii  jjai  l  ai  tin  --utu  (>it»iiiJLt  ilic 
ttd.  HttA  bn>w'ii  hfHiiitifi'  vui'ii>ti<'~  <•(  ore.     'iimrric"^  t»f  | 

brown.  rM.  mid  bufl  sandstone;  white,  rod,  and  colort  tl 
nwi-Mf.  liydrauMc  and  Fortland  cement,  rock  slatf, 
gypsum  and  liiiu'.xtoiii'  aUi»  fxist.'  By  virtiif  of  it.s 
extensive  clay  deposits  tbe  «tate  ranked  seventh  in  IW'^ 
amotip  tbe  atates  in  the  valua  of  its  product  of  clay* 
Ov  er  ouc-hiilf  tlu'  oiit]>iit  of  liarytea  in  the  United  States 
is  quarried  in  Missouri. 

In  addition  to  the  minerak  shown  in  the  forL-<;uiii^' 
tiil»l(>  the  follow  iii}>;  iiiiiirruN  an-  found  in  thi>  state,  hut 
were  not  produced  in  commercial  quantities  in 
Gold,  (rypstim,  manganesn  ore,  marble,  mica,  mndstone. 
alutf.  and  silver. 

In  IWA  there  were  27  opunitor^i  who  reiK>rted  active 
mines  bnt  no  p-xiduetion.  the  work  beinpf  confined  to 
till'  riirc  iiiiil  ill  A  cliiiuni'iit  lit'  the  pro]icitir^.  These 
opcrattirs  employ  ed  un  average  of  (>7  wuge-earucn*  and 
paid  $48,319  in  -vn^fes  during  tbe  year.   The  salaried 

oftieiul-;.  fli  rk-.  ftr..  rrr-oived  if lo. fhi^  roiitrm  f 
work  amouuted  to  !!ili,H1»,  tlie.  mi-sceliiineouj"  expen.ses 
to  t8,d3B,  and  the  ooet  of  euppllea  and  materiala  to 

■  Kini;  K  Handbook  of  ibe  Vnitod  Slatot,  page  14fi. 


The  valiir  (>i  tiie  jn-odiiets  of  the  uiaiinfn.  furinjr  in- 
dustries of  .Missouri  ill  lOtMi.  hased  jiriinurilv  uprm  tile 
[noduets  of  mines  and  quarries,  is  shon  n  in  the  follow- 
iiiif  .  'vl.ii  'i  also  shows  the  total  vnlitc  of  'il!  iiianii- 
faetiiied  prmiueis  in  the  state,  a»  reported  at  the'l'welfth 
Ceneue: 

Tablc  9,'—Xam/<u>'  r.  '  ).<u,:'i  j,nmiini„  H/Min  the  product*  »f  miwM 

'inil  ijtiutrrie*.  il>Oo, 


Viiliiv  !•[  |ir.jilii.-r 


All  inmiMlw  t'iri  '« . 


Ui)«c<l  n|Mtti  prriilui-i..  t  'i  Tiiiiu  .*  or  •jimrriw;  j 

ehiMilM-tuv  iirid           |vTi>iliH-l.<t  tfi,  v>4,(t*^> 

Cluy.  KliiK*.  iniasMieunidiM^U......   *,.vu,(iit 

Iniii  nix!  >i<'i'l  and  Utelr  |MtiAwl«   :'.\<':  fM 

iUltkl*  itni',  tuewl  MOdllML  oilier  tlMIl  ItOO  I 

•KdstMl   ia,B7*,274 

Mi*e«ii»n«(m«tiMiiiMii«i  \  !B.ini,uo 


Allothen. 


From  the  fore^'oin^:  table  it  will  be  seen  that  the 
value  of  the  produets  of  the  inanufaeturin<^  industries, 
ImmhI  primarily  upon  the  pn  id  nets  of  mines  and  quar- 
ries, was  $80,959,176,  or  -J.  1  \>y\  «!ont  of  the  total  manu- 
factures re{K>rted  for  IStuO.  The  value  of  the  out|>ut 
of  tbe  productive  mines,  qiiurricis,  and  welki  in  Missiouri 
for  1902  was  $20.d84,65B.  or  5  per  cent  of  the  oomMned 
value  of  the  luirn  riil  ; n i  lucta of  1902  and  the  manu- 
factured products  of  lUiXJ. 

The  Twelfth  Census  reported  the  avenge  number 
of  wiij^e-earners  engaj^ed  in  maiiufiictures  in  Missouri 
a!>  i::i4,97ii  aud  the  wa^e.s  paid  art  i^tiu, 711^,428.  The 
average  number  engaged  in  mining  in  1902  waa  1S,351, 
and  the  'wagea  paid  amounted  to  $8,7S7»367.  Employ- 
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ment  was  therefore  given  by  the  two  industries  to  150,^ 

wiii.'(>-i>!iriiors.  who  n'cciv  i'd  !?H!t.47*i."9'i  iti  wmj^cs.  Of 
thene  tuUiU,  i)wuufavture»  eiuployixl  t>\i,i<  per  cent  uf 
the  frage-eftraers  and  paid  87.4  per  cent  of  the  inige«, 
while  ininini:;'  «,'!ivt>  oinjiloyinout  t<»  only  per  cent  of 
tho  vvii<r(^-(>!irnoiv  and  pni<l         per  cent  of  the  waircB. 

The  folloxvinjJT  tiihlc  shows  llic  \nhu'  of  tht'  annual 
pi'cMliii'titih  of  thi>  priiici|Kii  inini>ruls  oxi-t-pt  h^iid  <iu\ 
S('j"Miriit(>  vnliK's  for  which  cuu  he  ubtiiiiuid  only  for  U«kj 
and  liHil.  wh<  n  tlio  production  amounted  to  t3J8$,903 
and  |ll,81&,595,  reapeotively: 

Tajilb  8. — IWiM  a^«iiiiual}iradiiii!(ion<^jm'i?(»pal«tn«K^^  1890  to 

im. 

prntted  ataleiUcalioginI  »imy.  "ttlDcnt  RcnoiMi  ar  rhe  irolUd  Mkuk."] 
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Vi'.l.i.'^  I'lL.'ti  (roll.  III.'  F'ili.'. mil  .Xii'.'ii.l  K«pi>ftorBt«l*MJnL-Illi>|i«..UH'. 

'  N  'l  r.  i...r>"I  '—r.iiri.t''iv 

■  lri.-lU'l.->  v.ilur  .It  ji.  <'Ulriiil.ili  .1  ■■r.'*, 

l^ad  und  sine  ore.  The  pi'inci)M.I  U-nd  ami  zinc  ore 
prodacing  diatrieta  of  Miismmri  are  the  wutlieastern, 
<'t'ntriil.  and  soiitliwi'stf  th .  In  f!ii>  ^oiithra^toin  dK- 
tricl,  iiidudiug  ihe  coiinljcs  ot  .((jirciNon.  MadlBOii,  St. 
Francois,  and  Washington,  where  Iwid  alone  is  pro- 
duced, the  ort-s  iM'cu!'  in  tli<>  idtlcr  I'nl.  n/ni.  I'tn- -ti mis 
and  liave  vmy  litllf  ziii<'  a.-<-i(H  inU'd  wiih  ilit-m.  i  licy 
are  diiisemiiuitcd  in  smiiil  <rniiii.-  ihroujrii  the  solid  lime- 
fitoiu'.  and  to  (list iii^-iiisli  iM-twccii  them  and  tlic  i-onrcn 
tratcd  ores  of  the  soul  Invest  they  are  ciillt'd  dissemi- 
nated oret<.'  In  the  centtal  district  but  little  has  W't'n 
dome  towai-d  developing  lead  ore  uiining.  In  the  xouth- 
westem  region,  commonlj  known  a8  the  Jopliu  district, 
which  extend>i  into  (he  stdjoinin^  corners  of  ArlEAiua<», 
Indian  Territory^  .and  KaniMH,  the  lead  ores  occur  in 
connection  with  zinc,  and  are  found  in  crevices  and 
cavities  in  irivfrnlar  deposit*.  l>ut  at  tiie  present  time 
the  production  oi  zinc  ore  in  this  district  is  tar  greater 
than  that  of  lead. 

Til  lTii'>  im  expedition  jirepiired  l>y  the  j^ovenior  of 
Loiuriiunu  ascended  m  far  norili  as  the  uioulii  of  the 
Kansas  river  in  aearcib  of  previous  metals.*  Theoelo- 
biiited  Miiielj)!  Nfotte  wa*  discoveivd  in  iTl.'i  h\  ^I.  de 
hi  Motte  (.'adillac'    In  ITIf  the  Sieiir  de  I.<ochun  cuui- 


'  TUe  Miueral  iuiiuntrv,  1H!»4,  Vol.  JIJ,  ji(i«.'  -Ill.'i. 
■GeoioglMl  Snrvcy  (if'Mi«.<utiri,  1873-74,  Vol  l,  |iaKi«  11  and  12. 
*Kzteeiitli  Annml  K(.ijurt,  «>t«le  Uine  ia«p«i;lor  of  Miseuuri, 
IMS;  paBB  110.  - 


menoed  mining  on  the  Merameo  river,  but  with  little 

siici-fss."  In  .Inne,  iT'Jl.  ."^ieur  Ucnuiill.  siip.  i  lnt'  udeiit 
of  the  Mei-HUicc  iuiue«,  diiicovered  the  oiiuc  Kenault, 
which  he  continued  to  work  nntil  1743.*  Work  was 

not  airiiit  I7*»iinir-il  licri'  tirvtil  the  nineleenth  century, 
in  ITW!  I-  nuicis  i>iu  l4»n  discovered  the  rich  mines  now 
known  as  the  l'ot<»si  mines.*  The  lirst  reijulnr  shaft 
was  slink  in  the  Menutie'-  soiitlifustern  district  in 
IT'.^.S."  and  this  district  has  -^incc  toiUinned  (o  he  a  hujre 
producer  of  lead  ore. 

The  lead  and  sine  ore  depoHit^  of  iH>utliwc«iturii  Mis- 
souri were  discovered  in  1851.*  since  which  time  they 
have  Ihh'ii  c(Mitiiiuonsly  worked,  witli  the  exception  of 
an  int4?rruptiou  during  the  Civil  War.  in  Isl'Jt*  the 
zinc  ore.  ai.<«H>cinted  with  the  lead  found  in  this  district, 
IxHifan  to  attract  utrentioti,  and  ham  now  become  more 
important  (han  the  lead  ore. 

In  1903,  only  lead  ore  wh«  produced  in  Douglas, 
Franklin.  Madison.  Miller.  Morfpin.  and  St.  I''raiicois 
counties;  onlj'  zinc  ore  wad  pi-oduoed  in  Howell,  Ozark, 
and  Wright  counties;  and  both  ores  were  produced  in 
iV'iitoii.  (.'oh'.  (iiviiM,  .lell'ersoii.  Lawreuce, 

Moniteau,  Niiwton,  and  Washington  oounticii. 

St.  Francois  county  is  the  lai^ost  producer  of  lead 
ore  ill  .Missouri:  in  11*02  its  output  was  s:i.4ol  short 
tons,  valued  at  iiK!,6*4,80»,  alx^ut  07  pur  cent  of  the 
total  lead  ore  production  of  the  stat-e  for  1008.  Of  the 
s  operator-  in  (his  county.  7  liad  each  an  output  \  aiued 
in  e.\ce4^s  of  jiliio.OiH)  and  1  in  extvss  of  ;^l,iAJo,oi>o. 

Jasper  and  New(4>n  counties  are  also  very  large  pro- 
ducers of  lead  and  /aw  <>n  ^  39  miaea jeach exceeding 

!?50.0IIO  ill  value  of  olKpul. 

The  following  talde  shows  the  annual  production  of 

lead  and  zinc  ore^  in  Misi^ouri  to  the  present  time: 

Tauix  4«— jtnnieul  pTodMiwu  if  lead  tout  dtu  ore:        (i>  I90J. 
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'  l-'itliri'!.  frtiln  .\nuuiil  Ui-l«.Tl  slut.'  Mtu.-  lii-i--.'I..r,  ItWl.  I'.  UJII. 

•FIKttia  to  Vm  Irum  tlie  Mineml  Inittwlrir,  Vol.  II.  iwsi.  im^dss;. 
<  M«t  npoiMd  wiwiKtcly. 


<  -The  Coal  MeSMiresof  Missouri,  coniju-isinj^an 
area  of  about  22,U^5  square  miles,' are  part  of  the  ^^'est• 
em  Interior  coal  6eld,  which  alxo  includes  Iowa,  Kansa-s, 

♦  The  Mineral  IndiMtry,  ma,  \\,\.  1 1,  PUf*.  388. 
^Geological  Survey:  of liliinwri,  ms.  Fart  II,  paevS. 
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MIKES  AND  QUARRIES. 


»nd  NehTBska.  Some  eannel  coal  w  mined,  hut  the  bitu* 

ininons  jrirnily  i>mJ<»iiiiimt»»s. 

It  is  probable  Uwi  voi*^'  little  oohI  wh«>  uitued  iit 
Missouri  iiefore  1840,^  when  the  mrlieitt  reports  of  pro- 
(liufion  wiTc  nijulo.  As  tbf  stiitc  su(T(<rs  fn»iii  tUo  di— 
advantage  of  beiDg  surrounded  by  other  coal  prudui-in^ 
states  whose  product  can  be  rained  more  cheaply,  it  has 
to  (iopeiid  vi-rv  iHrjrflv  upon  looil  markers,  aiu)  nny 
increat^ed  pnKluction  tdioiild  therefor©  be  considered  a* 
indicatinfr  a  (growth  in  lortil  ]K>piiliidon  and  industrr. 

Cnul  proihu-tion  wii^-  r.  ji.  ■!  tcil  in  ll»t»'j  |'rc»iii      .  i>:i-i 
tie!»,  witb  a  total  of  'dbi  uiiiie^.   Macon  eouuty  protlui-cil 
the  greatest  quantity,  1,064,796  short  tons;  LafitTCtte 
wiis  next  with  »  prodiu-tiori  of  "iKl  sol  ^!icirt  tons,  and 
Bjtndolph  third  with  424^  1(>T  short  toiit<. 

The  following  table,  from  the  1908  report  of  th« 
I'liitcd  Stntos  GooIojricHi  Su rvey, abows the auBual «oal 
production  in  the  statf  to  dutc: 

Tajilk  o, — Amiiud  pruJuetiuu  oj  cual,  iiitiunintma:  1S4>J  to  IMJ. 
[trntlt'd  s>iBteaOeiil(K(lM]  smrey,  "MtnsMl  RMauKeiat  dieXTBlM  Steto  "J 
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L  'tme>iUnt«ii  and  doloinit^s. — It  is  probable  that  uuder- 
lyinf^  25,000  sqnare  miles  of  thiii  state  there  are  jrood 
d<  |i<'-it-  nf  lirnf-itoiu',"  l»ut  in  1!«>1*,  of  tdr  1  !■_'  (ju;irrir> 
ill  opeintiuii,  uuly  47  hud  a  value  uf  pi°udiict  .severally  in 
excess  of  $10,000.  The  product  of  the  hurgest  qiuurriea 
located  in  St.  I.,i>nis  comity  ;n-c  li^htdmb  in  cotor,  and 
are  uxten»ively  i^ed  in  l>uil(lin<r. 

Missouil  is  sixth  in  nmk  iimon<;  the  limestone  pro- 
ducing- stftteH,  the  value  of  the  ])rodiicti(>ii  for  VM^l 
Ix'inj,'  *t.«i»7,i:J9.  an  incre:«.-<e  ()ver  liwil  of  *3:M.S«(7.' 

SHiiyiiiix  rriititiJliii-  riM-kx.-  Althoiij^h  there  lire 
aiiiiost  inexhaustible  tpiantities  of  ifriinite  in  the  north- 
ern part  of  Iron  and  MadiMui  eoiintie.s  and  the  .southern 
portion  of  St  Fmncois,  only  a  few  qnarriea  ace  worked 

'Tiiitt'«l  siatex  tie.  !      r  Survey,  "Miami  Keaoamea  of  the 
l  iiiteil  Statefi,"  IVWa, 
'  stoiii>»  for  Bnildlng  and  Decoration,  by  6eoqp>  P.  Merrill,  pages 

74  ami  iWV 

*  United  State*  Geoloekal  Snrvey,  "  Mineral  BeooaroM  of  the 
United  StatM,"  IWffi,  iMKee6IN>  to  aw. 
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8yatcmaticnll\'.'  The  11  quarries  operated  in  1903.  all 

in  St.  Kraneois.  Wayne,  Iron,  and  Miulis<in  coiuitie.-i, 
produced  gray  uad  red  grauitet»  of  variou.^  shades.  The 
Talneof  the  output  in  1903  was  fi57.7>»s:  a  -rain  of 
1?C>1.!«»'J  over  1!KM. 

Vhy. — Missouri  raiikni  seventh  among  the  states  in 
the  value  of  the  products  of  clay,  which  in  1909  amounted 
to  <s».l»;t;,414.  Of  thi.-.  ijil.NS-.Mls.  or  alHiiit  .'{r*  per 
eent,  wa»  the  value  of  the  common  brick  produced.  I'he 
value  of  the  raw  day  produced  In  1903  was  f  184.863.* 

Iron  i-i'i.  Thi^lT  iiT''  tlii'cr  ili>tiii''t  imn  nrc  lirli%  in 
Missouri,  knuwn  as  the  Iron  Muuiitain,  the  Suuthwest- 
em,  and  tlie  Southeastern  districts.   Of  these  the  Iron 

Mountain  ili-trlct  i->  tlic  iih  »>t  irir|ii  irtaiit.     "riirlii-.t  in.r 
ore  in  Missouri  was  probably  tniued  ubuut         iu  which 
year  a  small  furnace  for  smeltioir  iron  was  erected  near 
Stouts  ffpok.  ii)  Trnii  comity,    fn  Imu  Moun- 

tain and  Pilot  Knob  i-egioii  wivs  developed.'  Over 
3,000,000  long  tons  of  ore  have  been  taken  from  Iron 
Moiintaiit  'iince  it.s  development. 

The  following  table,  compiled  froui  the  reixirts  of 

the  United  States  (ireological  Survey^  shows  the  anauoi 
output  of  the  Itlissoari  iron  mines  since  1664: 

Tablb  0.-~^nMtMf  jtrarfuefion  ^int»  anti  tw  Ia  jaot. 
[nDlMdSiUMOe«lasiMisiirTCr."lilniMllciMiMMar  Uw 
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■  ludMdc*  «-euMiii»tee  cm. 

Alli'tfi'  i-  ii<iiit'fiUit,-^^Sho  barrteK  mined  in  the  state 
i-^  iisso*  iated  for  theitiosf  jmrt  with  linie.stnne.  :iin!  .  ven 
where  this  bar.  become  deetnnpopied  toMunc  dcptii.  Ii  :iv- 
ing  a  residual  clay-like  nmterial.  the  baryte>)  ha.^  not 
altered.  The  value  of  the  ;?1..1Hj  shr>rf  tons  prcnliK-ed 
in  VM-i  liy  the  mines  was  *104,«i77.  The  tola.1  pro- 
duction for  the  L'nited  States  amounted  to  61,668  short 
tons,  valued  at  $^203,154. 

Portland  cement waB  tirst  pi-oduced  in  Mis.souri  in 
l*,ti)*j,  but  no  Heparate  figure.s  for  either  the  production 
or  t  he  value  can  be  shown  without  exposing  individital 
operations. 

The  s*>-ealled  "'tripoli,"  found  in  NcwtoiM  oiinty.  wh-. 
mined  by  two  opeiatora  in  IWjU.  Thin  luuteriai,  which 
is  evidently  residtttl  (Alien,  is  espeoudly  adapted  for  fil- 


^Uaited  Btatee  Geolai^cal  Sorvay, 
Vaitcd  Statea,"  IMC,  fUK^Tlt. 
*  GfloloC^l  Survey  of  Hinoaii,  1878-74,  VoL  I, 
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teriDg  purposes  utid  can  reiulilj  be  cut  into  uiiy  desired 
diape. '  The  quarries  w«re  first  opened  id  1872.* 

Tbf  inirii ml  ]>i}j:nionts,  crude,  prodmod  in  the  >t:it' 
in  li>U2,  cumu  {roiu  quurrieH  located  iu  Cape.(iiiurdcuu 
•nd  Omrk  eountiee. 

The  i:^  gas  wells  are  in  Batos.  Cas.s.  and  -laekMtn  eoiin- 
tie«.  The  value  uf  the  ]ff»»  produoed  iu  i^^^  wa«  i^2,l54, 
labile  in  1889  it  was  986,687. 

'  United  Stat<^  0«oki((icnl  Survey,  "Ifiiwnl  BMOwees  of  the 
Uniti-a  fJtalf-.'"  1002,  jMiirt!  881. 

'  I'iftei'iith  AniiuAl  i{i>|n»rt  MltKMid  StBl*  Ltuduiid  Zinc  Mim 
Imp^xtot,  IVOl,  page  llH. 


Tlic  only  nickel  aud  cuIkiIl  produced  io  the  L'uitod 
Stait«i  dnring  liMS,  except  a  little  from  Nortli  Carolina 

iiti  1  Tin  Li>n,  were  as  liy-produets  from  Mim  I.n  ^lotle, 
a  celebrutcd  lead  tuiue  iu  MadijMjn  county.  The  -in  torn 
of  matte,  oontaiaingr  these  nietate  >rie1ded  5,748  pounds 
of  metallic  niekel  and  ;j.7-i(»  pounds  of  eolmlt  oxide. 

Tiie  hi  productive  petroleum  welb  in  190^  were  in 
Bates  and  JackaoD  ooaatiea. 

The  '2  pyritc  minea  were  located  iii  Crawford  and 
Phelps  oouutiea. 
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Table  1  is  a  BoniiDaiy  of  the  statistics  for  tiie  paroductiTS  mines  and  quarries  in  the  state  of  Montana  for  1902. 

Tabu  l.-$mMARY;.  1M2. 
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«UKiM«);  typMmi,  t;  iron ct*. t\  mmmtmoDHtii  aaiMa,  i. 


Foremost  amonf  the  minemlB  in  Montana  i>  ('o])|>oi\ 
ill  th)>  prodiu'tiuii  of  which  the  state  leads  the  world. 
Millions  of  dollars  wortli  of  i^old  and  ailver  have  been 
mined  since  the  disoox  ery  of  ^.'old  in'  the  fttnte  in  1862. 
Bituinliioiis  cuiil  in  hxi  f^v  qiuiiitities  is  found  alon^  the 
Missouri  and  Yellowstone  rivers.' 

Depoeits  of  iron  ore,  of  lead  and  sdne  orie«.  of  ^n  upli 
itt'  rtiid  of  iiiiViiyaKOsi?  ore  iiiuo  lioi'ii  found  in  the  •^tiito, 
and  bare  been  mined  to  a  greater  or  lesi^  extent.  The 
rocks  of  the  state  inclndn  pmnitra.  mndstones,  marbloa, 
and  liiiw'.stones  in  i^rmit  aluiiuliitii  r  irnd  vurift.v.  ( 'oriin- 
dum,  dint,  quicL^ilver,  tin,  |jlaLiuum,  tuugsleu,  and 
atones  aoitaUe  for  grindstones  are  also  found,  and  the 
Mrmtnna  sapphire  iaw«)l  known  amon^  the  predons 
stones. 

Of  the  total  valae  of  the  product  of  the  mines  and 
^uarriCdS  in  tho  stato  in  I'.M*'-'  on]ip<>r<>ro  vontriliufi'd  "if.S 
per  cent,  more  than  four  time:$  thtj  valuu  uf  any  uUier 
mineTal  produced. 

Rfstdes  thoso .shown  inTiihh- 1,  (lie  friMnwini:- iiiinnnils 
oodur  iu  the  stato,  hut  weii;  not  tonnnorciall.v  piinlucfd 
in  1903:  Tin.  tunjrHten,  cinnabar,  lead  and  sine  oi'C!«. 

p!ntinviiii.  inolytidi^iiuni.  flay,  petmlnit'n.  ;ind  inajrno>ia. 

in  addition  to  the  artivo,  mines  and  i|imiTies shown  in 
the  foregfrfng  table,  laS  operat/ire  reported  developinent 
work  in  121*  mines  and  (|iinrrios.  r!i--tril)uted  as  fi  Hew 
(i<jlti  and  silver.  12<!;  bit.i!iuitn>us  etxd.  conindiiui  iiiid 
eiiierv.  and  niai  blo.  I  ea<  h.  Theopei'atorsiMnpli»v<  I  77 
galaried  offieials.  <'lerks,  etc.,  who  received  !^.SH.(H»!>,  and 
5ii0  \vagc-caruer»  who  were  paid  Si»y:i,C2t!  in  wugej*. 
Coptract  work  amounting  to  166,797  s^^e  emptoyment 

'King's  Handbook  of  the  United  States,  psge  Alii. 
(MS) 


to  $10  employees.   The  total  amonnt  expended  for  mis- 

cellaneoiis  expense-  was  *i:;".;j!>7,  and  the  cost  of  sup- 
plies and  luaU'riuU  was  ^2ii>, 7116. 

The  vahie  of  the  prodnets  of  the  mannfectnrin);  in- 
dustries of  tiie  state  in  primarily  upon  tlie 
products  of  mines  and  4|aarrie^,  i»  .-^hown  iu  the  tallow- 
ing' table,  whieh  also  shows  the  total  valne  of  products 
foi-  all  inannfaotiires  in  Montai»a: 

Tablb  S, — Mamy'actttret  baitd  primarUjf  >xpouthe  pfodact  <ifmmt$ 
oiul  i/uarrittr  J90O. 
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  J'..-f'(l,i>7a 

The  total  jirodiiet  of  thf  industries  basi'd  primarily 
upon  the  prixUn  ts  of  nnnes  and  tpiarries  con.stitiited 
7i'.7  i)cr  i  LMit  of  nil  manufaitiirin;;  industries  (rf  the 
Htate  in  IWO.  The  value  of  the  product  of  mines  and 
quarriee  in  19(>3  and  TnanuiactnreB  in  1900  amounted 

to>vS,">.340,fMri*:  ninnufuelures  contribntinjr  •>•>.!'  per  cent 
and  mines  and  qiuirrioei  38.1  per  cent  of  the  mnbiitcd 
value.  Manufactures  in  1900  and  mines  and  quarries 
in  VM*'2  gave  i  inpli n  ment  t()  f'.'i' v;ajfe-earners  and 
piid  §1 1*, 7 S>>. iu  wagc?i,  mines  ami  (piarries  einplo^-- 
ing  51  per  vent  of  the  watf  -eartit-rs  and  payinj,'  r>!»,7 
per  cent  of  the  wag<>s,  manufactures  jrjviiijr  employ- 
ment to  49  per  cent  of  the  wagocuruers  and  paying  40.3 
per  oeot  of  the  wagee. 
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TftbleB.  coiiipih^d  from  the  reportsof  the  United  Shitea 
Geol<!<;'iriiI  Surv<'y.  .ihnws  tlir  \  iilut'  nf  tin/  jinniial  \>ri<- 
duction  of  ^old,  silver,  coal,  liiuestonc*  and  doluiuiles, 
and  aandstoaes  and  qnarteites  in  Mootana  nnce  1890. 
Values  for  copper  ore  can  not  be  obtained. 

Tabu  3. — Vahu  t^aiamat  pmhu^aa  qf  onlaiii  miMMb?  ISSO  M 
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>  F.>liljinl<-J.  h;  (Ik-  Dlrt  iUur  oftke  Mint,  WtlMO^f  DM  I«fllMd  IwgdlMt;  illTW 
Uc«>lu!ii«  valuta.   Thif  viilu»|rifealAniN«l4M«lll«mllM!««llll*«io«. 


*Omtam 

c  77  .  /'  ow. — ^ThpcitT  of  Rnttn  dates  from  the  di8- 

COVOIT  ill  18(>-!  i)f  ]>l;ir  i  i-  iiiinr--  in  tile  MK^niilu  Kulch. 

The  placers  were  in  no  way  remarkable,  bciug  dupli- 
4»ted  elsewhere  in  neif^iborin^  camps.  FoUowiof;  the 

e\li:iu-(ii 111  of  till'  juii  ifi-rnu-  uravols,  cunio  tho  dip<'( ivcry 
ami  \MirV,iii;^  nf  >ilvr!r  k'uriii};  ledge?*  in  the  hills,  biil 
Uu's<>  iliil  iici  .1  materially  to  the  fame  of  the  district. 
The  Anaconda  mine  and  others  of  the  great  properties 
were  honpht.  dereloped.  and  worked  wiHi  a  view  to  their 
sih  er  >  allies.' 

The  opening  of  the  Anaconda  aa  a  copper  mine  dates 
from  1888.  At  that  time  the  darlc  red  and  brown  quarts, 
developed  for  it-  j^dlrl  and  silver  valu"'-^.  •  arvicil  only 
tmam  of  copper,  and  it  was  while  preparing  to  mill  Ihi^s 
oi«  that  the  main  xbaft  then  being  sank  dntMred  tiie 
rich  coppri  h'll^^c  nt  a  depth  of  about  800  feet.  Thia 
led  to  other  diwoveries.' 

In  1870  the  Lake  Sni>erior  region  produced  bT.i'  jii  r 
cent  of  the  o(^per  product  of  the  oountiy .  In  1875  the 
'Lake  prodact  con^tnted  89.4  per  cent,  and  in  1880  it 
was  over  J  ju  t  (  i  nt.  Tn  issi'  Montana  commenced 
to  produce  and  advanced  steadily  and  rapidlj'  until  in 
1887  ita  copper  output  exceeded  that  of  the  Lalce  Supe- 
rior mines.  .*inri>  that  with  thf  •^intrlf  exi  optinn 
of  ISKI.  it  hiiM  lieid  Hrnl  place  not  only  among  the  states 

and  territories.  )>ut  latha  laiccBt  copper  prodocing  dis- 
trict in  the  world. 

The  fpUowin^  table  ghows  the  annual  produetion  of 
copper  in  Montana  from  1S83  to  liHi2: 

'  fiancroft^c  Histoi7  of  the  Fioifla  Btatas  page  «W  II. 


Tamlx  4^jliunial  predatSM  i^toffif:  U8S  le  iMV. 
(UnlMI 8talC*«cOI«8KKl  mums.  "IDiMml  Kcmnn  of  the  CdIImI  BIMci.-'] 
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The  output  for  liH>2  waa  2^6,351  long  tons  in  excels  of 
that  forl901,  an  increase  of  over  36 percent;  bnttbe  1901 

outpnt  shows  a  deerea.NO  ni  1s.l'44  long  toti'*  from  the 
proiiuct  of  ISjKW,  and  the  1^02  product  only  exceeds  that 
of  190O.  the  greatc«?t  up  to  that  time,  by  8,1 10  long  tons. 

(rol/1  atnl  >t!lt'r»:  Although  the  presence  of  g(»ld  in 
this  suction  was  probably  known  to  the  miaaiunarieti, 
they  had  other  motives  than  the  {Fathering  of  precious 
tiTa^iin  -.  The  discovery  of  golil  i-..  (lu  i"i'cir.  uppiir- 
ently  due  to  Franooiii  Fiiibiy,  a  Freucli  half-breed,  wlio 
had  worked  in  the  placers  of  Oalifomia.  and  when 
ix-turning  to  the  vicinity  of  his  former  home.  di>co\-cre<l 
line  tloat  gold  on  Gold  creek,  in  Deerlodge  county, 
on  thie  western  slope  of  the  Boek;  mountains.  He 
did  litlli'  inniT  than  prospect  the  locjdity.* 

6ubMM(ucntly,  in  May,  i&5iii,  Jamcsi  and  (Tninville 
Stuart,  Thomas  Adams,  and  Beese  Anderson  ])i-ospeeted 
in  Gold  nvck.  lin.ling  dirt  or  gravel  thut  sfinu  iil  a-  lii^jli 
as  iu  ccutis  to  the  pan.  They  were  forced  to  ul>audou 
the  work,  however,  because  of  trdublewith  the  Indians 
and  lark  <'f  touls  ami  |ii .  a  i-.i(>ii>.  Iti  rhi^  summer  of 
16t<0  three  .small  sluice  boxes,  roughly  hewed  out  of 
green  timber,  were  operated  on  Gold  creek  by  Henry 
T!io)iia>.  Tills  rt  as  the  first  actual  mininL'  in  Montana, 
^ituart  and  bi;«  party  hod  removed  to  the  vicinity  of  Fort 
Bridger,  where  tjiey  lived  as  traders  until  1860,  when 
flu'v  icturnrii  ti>  inw-tigate  the  iiffliicnt^  (n  tin-  valley 
of  the  Deerlodge.  They  proetpccted  durmg  isdl  and 
found  several  favorable  loodities,  hot  it  was  not  until 
X^Ci-J..  whi-v  rf  ceMviriLf  ffi'iii  Walluniilla.  Wash..  4^5  miles 
distant,  tot>is  hihI  luntt>er,  that  ihv  lirst  string  of  h) 
sluices  was  set  njt  and  WOficed.  Th(>y  bad  communicated 
the  iiew>i<if  I  heir  discovery  to  a  n  liitive  at  Piki'-  Pi-ak, 
u><  (.  'oionidu  WHS  then  called,  and  at»oul  the  :^<  ith  ot  .1  luic, 
1862,  minei-s  began  to  arrive  at  Deeilodge  in  consider- 
tible  nuint>ers.  The  newcomers  dii»<'Overed  the  pliicers 
at  Pikes  Peak  gulch,  Pioneer  gulch,  etc,  and  from  this 
time  the  immigration  of  gold  aeakera  rapidly  increased.* 


'  MiiM-ral  III -I ■111 II  -       •111'  I  aitvd  StaU-f  Vjmi  of  tliv 
Muuutaiiu),  by  Jauic?*  W.  Taylor,        po^tt!  30  and  -tO. 
'Had.,  liases  W  ti> 
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Alder  j(aleh,  in  Mndtson  comitv,  was  disoorcred  in 
tbe  sprinj,'  of  IStJIi  hv  Williuin  Fnirwcathcr.  on<' of  ii 
party  of  prospeftors  from  Bannock  city.  Tlie  first  \nm 
of  earth  yielded  $1.75.  lii'iui;  without  provisions,  thp 
jmrly  hurried  back  to  lianiiock  city,  ami  n>liiriiinjr  witli 
friends  the  gulcb  was  cttaked  otf  on  the  6th  and  7th  oif 
Jnne,  1868.  Within  less  than  two  jears  Alder  gulch 
contained  five  tlirivinjif  towni*.  hcsitic-*  Virpnia  City,  an 
incorporated  city  of  nearly  lu,uOU  inbabitHnt^t.  Tius  wui> 
the  richest  and  larfTest  find  "  erer  worked  in  Montana, 
and  probabli  in  tin  wmld,  Iwinjf  nearly  '20  miles  in 
length  and  unif  onoly  productive  throughout  the  greater 
portion.  At  tbe  liead  of  the  gobh  tbe  gold  va»  coarse, 
atul  many  nuggets  were  picked  up  Tazying  in  vnluo 
from  ii^W  to  $80U.' 

The  discoveiT  of  Last  Chance  gnlch,  near  the  site  of 
the  pn  >4'nt  city  of  Ilelenit,  in  the  suntiner  of  IS»>4  was 
tlic  next  of  importance.  Li  that  summer  a  party  uf  five 
or  six  men  are  aoid  to  have  token  from  one  of  the  hois 

in  Confederate  irulfh  nhnut  1 ,400  poand»  of  ROld  dlut 
of  a  value  of  uearly  ^(X),WU, 
io  addition  to  tbe  foregoing  there  were  numenniR 

rich  diggingt*  found  both  <^nA  and  west  of  tlif  nialii 
range.  The  location  and  working  uf  vein  mine»  riaies 
from  18M.  The  Oro  Codie  lead  in  tbe  eommit  district 
of  AUliM"  £r»]ch  ^va.-  (li.M  ovi  rcd  eiirly  in  that  year,  and 
work  was  begun  on  lJtxx»ml)or  1  of  tiie  name  ymv.  The 
WliitlaCoh  Union  lead,  sometimes  called  the.  Owyhee, 
was  discovered  in  thp  whiter  of  1804,  and  work  was 
begun  the  succeeding  spring. ' 

The  following  table,  compiled  from  ^  arious  souree.s. 
shows  the  value  of  the  annual  gold  niul  >  i  pi  oilui  tiuu 
in  Moutuua  from  1862  to  lUBi).  The  production  tor  the 
eabsequent  yieon  baa  already  lieen  given  In  Tkhle  S. 
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Elates  tjt^t  of  the  kucky  Mnuiitaiii*.'*  by  Jtimo*  W  i  .'.li'  ihi;k  itt 

IWO,  inrliwlvo,  frnm  •Thu  Mtmtral  lii<lti'i«r>'  "        i  "i  '  '      i  i  In 

■SMMiiariM.. 

Cbt^  i>itniiiiuou».~Thi'  occurrence  of  good  flteom 
coal  accessible  to  the  Northern  Pacitic  .-sy.stem  wax  a 
que.stion  of  importance  in  the(l4>velopnientof  llie  mining 

'MiuenJ  Recourcee  uf  tlic*  I'uitud  .staii-w  Eaut  o(  tiui  lWk> 
Uonntainfl,  1868,  p^asStf  lo«l. 


and  inanufacttirtng  interests  of  the  Northwest.   A  ^-ast 

amount  of  lignite  was  known  and  in  jilai  i  -  \vii\  kr  I,  },nt 
was  so  poor  in  quality  tliat  coal  wa<i  brought  from  I'itts- 
bnrg  to  mix  with  it.  Tn  1881  true  bittiminous  was 
known  ti>  occur  in  but  two  plai-es  in  Montana,  one  near 
Bozeman  canyon  and  tbe  other  on  tbe  tiummit  of  Mul- 
lens Bms.  Tn  that  year,  taking  these  oocttrreneed  as 
clews,  the  Ho;<cnian  outcroppings  were  tni<'e<i  .-.evenil 
milti«.  Another  outcrop  vihs  found  fur  ^  miles,  iwuth 
of  WilkeBon  through  the  forests  of  the  Cascade  moun- 
ta;ii^,arKl  several  other  "  •m|H.rt:int  hitiuuinous  fields 
were  discovered.  The  Ijitiuiiinoufi  coal  held  nortii  of 
the  forty-fifth  parallel  \»  on  the  weeit  flank  of  tbe  Caa- 
cadeand  thri  ii^t  tlaiik  i>r  (In-  Rm  ky  mountains,  tile  fow 
uccurrences  I  ictwecu  thc^c  range::)  being  in^iigniticaut. 
The  great  plains  for  miles  away  from  tbe  mountains 

are  nrnlo  laiil  wilii  lied.s  of  li;_'nifi'  of  inferior  quality, 
uf  tcu  attaiuiug  a  thickueas  of  7  or  8  f  eeL  Ah  tbe  moun- 
tains  are  approached  tbe  lignite,     a  rule,  disappears, 

giving  place  to  triii  liitniiiiiiou--.  and  Frr((ii('ntly  a  good 
coking  coal,  thougli  the  .scam»  arc  of  lcs«>  tbickneeM  than 
the  lignite.* 

The  pi-odiK  tion  of  coal  in  the  l5o/.  niaii  tirld  h-  gun  in 
January,  1883,  and  operators  in  the  Gardiner  Held,  along 
the  Yellowstone,  in  Gallatin  county,  reported  ih^r  first 
proriurtinti  thi'  >nnir  yrar.'' 

The  following  tabic,  compiled  from  the  rcpurUs  of  the 
United  States  Oetdogical  Surrey,  shows  tbe  annual  pro- 
duction of  ooal  In  Montana  from  ll^  to  1909: 

Tablk  fl. — .lH»r!«i^  pytxlm-l'iiK  i>(  mi/,  hihiwitmuy:  It^S.i  to 
[United til«lc*Ueo<(igHni Huixdf,  ■■  Miitvfal  U«wnirev«  nf  th«  L'ntt«lMal«4,"J 
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The  total  value  of  the  coal  product  of  the  state  in 
l!H)2  was  !f "J. 44:^,447.  the  largi  .st  \aluo  being  shown  for 
Cascade  county.  f<dh)wed  by  Carlton.  Park,  Gallatin, 
Clioteau.  and  Fergus,  in  the  order  iiaiui  •!.  Production 
in  abo  reported  for  Deerlodge  and  Meagher  counties, 
their  combined  product  being  valued  at  $2,01i. 

Piivioiix  KfiDi'x.  -The  only  systematic  mining  that 
has  lioen  undertaken  for  .sipphires  is  in  Montana. 
Sapphires  were  tii-st  fouud  in  this  state  by  miners  who 
were  washing  the  giaveUof  the  bai-s  on  the  Missouri 
river  for  gold.  These  were  first  deticribed  in  1873,  but 
actual  minuig  did  not  begin  until  1891.  These  bars  are 
located  from  12  to  IH  miles  northeast  of  Helena  and 

'Tf  nth  CeiifiiH,  Vol.  XV,  imia--"  «HI  ai:  l  '  'i- 

'UuitcJ  8lu(vis  Uiiologicul  Sur\-ev,  ".MitiiTal  UtaHturcts*  i-f  tbe 
United  Statn,"  1883,  pufteftS, 
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have  Im''«'ii  foliou  vo  t  i  ititi  Canyon  Ferry  to  Aiiu'rican  Imr, 
a  (ii->taiiee  of  about  ly  mil«>s.  8apphin>«)  are  also  found 
in  the  «ra\  f'l  nf  Miijilc  Lnilrli,  about  1  mile  utifivp  Kincr- 
ai«l  liar,  thu  iiitt ruieUml*'  gravels  Ix-injf  Imrii  n.  Tlu't*!'  ^ 
stones  Rre  for  t\\c  most  purtof  a  p«le  ^jreen  or  {,'rei'tiish  i 
yoUovv  color,  witli  an  iMr:isi>)na!  piuk  himI  yi  llcw. 
wliilf  thos*'  ujipium  liiiii,'  ii  rvd  ur  Whip  coim  -aw  t-x- 
trt'iiii'ly  rare.  Sappliiro  Ims  also  heon  foiiml  at  Kock  | 
crwk.  Cottonwood  creek,  and  Yoffo  {^ulrli.  Frointliese 
doj>osits  stones  of  deeper  color  liav<'  Ikmmi  ohtnined. 
tliose  from  Kock  and  Cttttonwootl  creeks  nin^jinff  from 
red  to  blue,  and  tbuste  from  Yogo  gulcb  Mtiff  all  hhie.' 
Smoky  qnartz  has  nlm  hwn  found  at  Throe  Mile  gulcb, 
near  Helena.  A  gigantic  crystal  weiifkiBg  98i  pounds 
was  found  on  ('lear  creek,  in  .leffeison  county.  Mon- 
tana  i?.  the  chief  western  .sourec  of  supply  for  the  aine- 
Ihyst.  In  IHUO  a  crystal  weijfhing  12  pounds  wh.s  found 
on  (iranite  crock,  and  in  IWO  remarkable  discoveries 
were  made  in  Jefferson  county  about  22  miles  southeast 
of  Butte.  The  amethyst  in  this  locality  occurs  in  line 
erysfals  curiously  nuoglcd  with  quartz.  The  ainetliyst 
ttMill  is  free  from  foreign  t>ub>8tance«,  though  occasion-  , 
ally  pftrts  of  the  aune  ciyattla  ore  oompoeed  of  toiuv 
Dttline.  ' 

Besides  tiumt  alroady  named,  berii'l,  ftquamarine,  gitr-  | 
net,  elin'soberyl,  ^vhitc  topaz,  opal,  agate,  and  m088 
agnte  are  fraqoeutly  found'  in  the  gold  beorini;  gakUt 
soils.* 

Liiiitntoiif-H  mid  dirl'niiittn. — Tliougfa  the  occurrence  of 
limestone  is  known  in  almost  every  one  of  the  20  conn-  : 
ties  and  tbe  Crow  reservation,  only  8  reported  the  quar-  i 
■  rying  of  limestone  in  1002.    The  largi  .-t  jini  luct  was  ; 
sImwu  for  Cascade  county  and  the  aeoond  largest  for  i 
Jefferson  county,  their  entire  produetioii  being  used  kh  \ 
blast  furnace  flux.    L>-wis  uimI  (  larkc  county  was  ihir-!. 
where  about  uue-fuurth  uf  the  production  was  used  fur  I 
bnilding,  more  than  one-half  for  blast  formwe  (lux,  and 
the  remainder  for  flagging.    PowcH  connty  wa-s  fourth, 
the  entiro  prtKluction  being  burned  intio  lime.    The  tifth 
county  in  value  of  product  is  Flatliead,  followed  hy 
I'urk,  Sweet  Grass,  and  Yellowstone  in  the  order  nuined. 
Of  tlic  total  prodiiotJon  in  the  state,  $88,0<XJ  was  used 
toi  rtnx;  $8,775  for  lime  burned;  $0,375  for  building 
purposes;  and  tbe  remainder  for  flagging  and  rubble. 

Semdgto»f»  and  ^ttatistist. — A  fine  light  gray  sand- 
stone, soiiiowhat  ri'sciiihlinp  the  Berea,  Ohio,  stone,  j 
tx;curs  in  coiisidemhle  nbutidunce  in  Rocky  canyon, 
.  Gallatin  coiintv,  the  formation  |)crniitting  tbe  Temoval  ; 
of  lai^e  blocks  which  work  readily  when  lirst  removed,  I 
hut  haitlen  on  exposure.    A  compact,  red  quartzit(>,  ' 
found  near  SalesviUe,  in  the  same  county,  and  a  fine, 
very  light  stone  quarried  near  Dillon,  in  Be^jverhead 

'  Bun«u  of  AjtriLultiire,  Kightli  Bicnuial  Report,  VMYi,  "I.ahor 
•ml  JiuliiKtr)'  i>(  Montniin,''  pa«iw  'AVI  to  H20. 

^  Uwtory  oi  th«  pHcitic  ^UMm,  tnr  Hubert  U.  Banonil,  Vol.  t 
XXVlfPSieUa.  •  > 


tutiuLy.  are  coming  into  use'  Sandstone  also  forms 
one  of  the  strata  of  the  Coal  Measures  of  Montana,  often 
ch'H  ving  the  coal  seam  and  aometimea  attaining  a  thick- 
ness of  feet.' 

In  1902  Yellowstone  county  ehoved  the  largest  pro- 
duction, ^62,H>2.  The  fitnoiiiit  ii-^cd  for  building  pur- 
jKises  wiLs  ii."»4,4:^0.  of  wliicb  nij)l,it;-5);>  was  thu  value  of 
dressed  stone.  The  other  oonnties  reporting  were  Cas- 
cade  and  Flathead. 

SlUn^/'iti  ri'ifKtiilliikt' mck-M.  X  \\iw:  g ruined  light  gray 
etnite  occurs  in  Ix'wis  and  Clarke  county,  and  a  coarse 
hornblende-mica  granite  is  found  in  the  copper  region 
near  Butte.  This  latter  rock  is  of  good  quality,  but 
requires  curefid  selection,  as  those  jMirtions  in  clo.se 
prt)ximity  t«  the  ore  veins  are  i^hargetl  with  pA  rite, 
which  oxidizes  on  exposure.  There  is  abundance  of 
gnmitein  the  state,  but  for  lack  of  ft  market  quarrnng  is 
not  extensive."  Two  of  the  three  quarries  rejxirting  in 
19U2  were  located  In  Lewis  and  Clarke  county,  and  the 
third  in  Jefferson  county,  the  total  output  bein^  N  abicil 
at  $77,050.  Almost  tbe  entire  pi-uduction  f  rcnn  Lewis 
and  Clarke  county  was  dressed  for  building  purposes. 
Of  the  total  pnxiuction  the  value  of  stom-  for  biiildin|f 
piirposee  amounted  to  188,600,  and  that  for  riprap 
to  543,800. 

All  othj*r  min^eml-s.—Thi;  prop<»rty  of  the  Montana 
Corundum  Company,  oonaistiug  of  four  dainis  and  the 
mineral  right««  in  3,000  acres  of  land,  was  located  In 
1901.  The  ground  upon  which  the  corundum  was  dis- 
coveix'd  has  been*used  as  a  stock  range  for  nearly  thir^ 
years,  and  no  doubt' in  tbe  last  ten  years  hnndreds  of 
people  have  passed  over  tbe  *" float"  crystals  without 
stopping  to  inquire  their  nature.  A  former  and  pros- 
pector exhibited,  in  the  winter  of  1000^1901,  to  a 
druggist  from  Iloopston,  111.,  a  crystal  and  a  |K>cket- 
kuif  e,  tbe  blade  of  which  ^ve  evidence  of  tbe  hardness 
of  the  crystal  found.  The  druggist  reoc^nuzed  tbe 
mineral,  and  after  a  ctireful  search  of  the  vicinity  where 
the  crystal  was  found  delinitely  located  tbe  vein.  A 
shaft  85  feet  deep  was  sunk,  from  Ae  bottom  of  which 

a  ilt  ift  \va-»  run  ah)Mg  the  vln  t"  the  wi  '-t  K'..*,  fn  t  and 
tu  the  east  7i  feet.  Tbe  vein  thus  fai*  developed  mcai>- 
ures  from  26  to  48  inches  between  tihe  walls,  with  a  pay 

strt"ik  saTNiiif,'-  from  14  to  4:2  incln--  in  ssidtli.  Niitiirr- 
oua  shafts,  surface  crosscuts,  and  piti:  have  prospected 
the  vein  for  a  distance  of  over  li  miles.* 

In  iyo2  one  tliut  quarry  wa^^  ri  poi-trd  as  In  opn-idion 
near  Basin,  in  JeHetsuu  county,  thu  entire  production 
being  sold  erode  as  a  flux  in  mebdlaTglcal  operatkma. 

'  .Stones  for  BuiWiijg  und  D«c«>r»Uuu,  hy  George  P.  Merrill, 
page  14K. 

*  Bureau  of  A)frioiilnu«,  "Labor  and  Induatiy  o(  UoDtans," 

1901-1',  paae  ff 

'Stones  for  Hailiiinf;  iiu'l  1  Hi  i  ration,  \mf(v  75. 

'Buieau  of  Agricultoru,  Uigbtli  Biennial  Ueport,  "IaImt  nod 
IndiwiX  of  MMrtaiw,'' F^iaMSL 
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252  MINES  AND 

Mor  to  1887  a  deposit  of  graphite  vas  discovered  in  ] 

Van  Camps  canyon.  IS  miles  from  Dillon,  but  it  wm> 
Dot  syoteouUkallj  developed  uutil  IVOl.   The  vein  is  a  i 
true  fissure,  and  varies  in  wtdtli  from  13  inches  to  a  few  | 
f<>i-t.    Tho  uro  luis  been  tested  und  declared  equal  to 
the  best  giudets  imported  fiium  Ceylon.'  1 

The  BRodstone  quarries  at  Oolnmbus,  Yellowstone  | 
county,  reported  :i  portion  of  tbeir  product  us  nianu 
ftictuml  into  jpiudiitoneti,    it  is  a  tine  even-grained  t 
sandstone,  and  produees  an  article  equal  to  the  well-  | 
known  Bei"ea  jfrinil-tnnc' 

Gypsum  wa«  diiicovi!r<jd  iu  1893,  in  (Jarbon  countyj  « 
miles  from  Bridget,  the  nearest  raflroad  station,  which 
is  itiilcis  from  P>illiiii.'-  on  I  lie  iiiilin  line  of  th«  North- 
ern I'atriiic.  Active  dcvelojuucnt  bc^jan  iu  18Sh4,  and  la 
spite  of  the  lon^  haul  by  wa^n  the  gypsum  lun  been 
jjIhi-ih!  ill  ^uc.T-- fill  c. yiupi'til ton  with  tlic  t'!i>i(i'rii  prod- 
uct. The  deposit,  from  2  to  10  feet  tltick,  lies  ubuost  j 
flat,  abont  30  f^t  below  the  surface  of  the  ground.  In 

li"'<'>  lUKittirT  (]i;nrrv  wn-;oix?ned  in  Cascade  county;  the 
gyp^uni  \'ein  i{<  about  1(>  feet  thick  and  lien  Hat  liuder 
several  feet  of  limestone.   The  mill  of  this  plant  is 

'  Hiinaii  ••■  Agrinilrnr(>,  Kitilitti  Biennitd  BepoH,  "Labor  awl 
Indoetry  of  Montana,"  poHu  467. 
*  Ibid.,  pace  466. 


QUARRIES. 

located  on  a  bninch  of  the  Montana  Central  Railway; 

the  mine  being  directly  back  and  up  the  hill,  |fravity 
in  largely  helpful  in  handling  the  roclc' 

The  work  of  the  Northern  Transcontinental  Survey  * 
proved  the  cxi.stence  of  cxten.>-ive  dejxisit-s  of  mm  ore 
in  the  moiwtain  region  of  Montana.  Rotable  among 
these  is  a  mass  of  mimetic  ore  on  East  Boulder  creek, 
Gallatin  county,  and  on  Cable  mountain  in  Doerlodjife 
county.  The  ore  from  the  latter  locality  will  average 
from  65  to  W  per  cent  metallic  iron,  is  low  in  phos- 
phoni.s  and  .suli>hur  and  practically  free  from  titanium.* 

hi  previous  year»  the  state  bm  been  comparatively 
unimportant  as  far  as  the  production  of  manganese  ore 
is  conccrncrl.    In  '.t.iHio  tons  of  oi*e  were  mined, 

and  stocked  at  the  mines,  from  two  deposits  in  .Tetf'er- 
son  county.  Analystoof  the  ore  is  »iid  to  .show  i:>  ]>er 
cent  and  over  of  manganese.  It  would  also  be  raltiable 
a.s  a  flnx.* 

About  'i  miles  southwest  of  tlie  city  of  Helena  a  vast 
ledge  of  marble  containing  aeverai  grades  of  this  mia* 
.oral  haa  been  located. 

'Bureau  of  Agricnltim-,  Ki(;lith  Bimnlal  RoimH,  "labor  and 
In«bisti7-  a(  Montana,"  irngf  4111. 
'Ti'iitli  (  Viisny,  V<il.  A  V,  iiage  471'- 

°  United  8taU»  Cioologicmr  Survey,  ''Jdinttnd  HMmuruai  ai  the 
United  States^"  IWe,  page  14L  ' 
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Table  1  id  a  «umitiary  of  the  statistics  for  tbe  produc- 
tive mioM  and  quarries  in  tbe  state  of  Nebneika  for 


NmnbtT  of  niim-«  or  qiuirriM. 

Nuuibffcff  u|»rntlon«.  -- 

Siilnrit'U  ufUi'iaK  eleflu,  tKA 

Number   ... 

Salnde*  

\VaK<-<'Anien: 

AvtiMIH 

lUneUMMoaa  dZficncM ....... . 

CM  «1  n|»|iIIm  aiid  mteiiali. , 
Value  of  furadiuM  


I  liiclin!"* '.pcmtorv  B'  tollow:  Intnwinnl  <  urth,  in|»ill.  ivml  pmnte*.  1 

Of  chief  importance  among  the  natunil  resoureos  of 
Nebraska  are  its  rocks  of  various  kinds  and  qualities. 

Siimlstoii*'.  rhalk  rock.  IiiiU'r*t<)iie,  i\m\  ni;t'jTi(>si;i  ro«'k 
abuuud.  Fire  and  mint'iiil  clays  are  of  extensive  occur- 
rence in  tbe  northern  counties,  and  a  fuller^s  earth  of 

sti|H>r)or  ifiiiility  wa^  discovered  in  Cherry  county  a  few 
yearMijro.'  UiMiniinous  and  liffnite  ctial  underlie  the 
ea^torn  counties  and  the  valley  of  the  Republican  river. 

Thi--r  linl-.  fiirtii-sh  fuel  For  triral  u>i'.  'mt  up  tn  thr 
prt-'M/ut  tiun-  ihe  deponi(»«  imve  tml  bcon  workcti  coni- 
merciuily.' 

Table  2  shows  the  vahu-  of  the  prixlui'lN  nf  tht^  nmn- 
ufacturinjf  industries  of  Nebraska.  Imsed  primarily 
Upon  iiiitierHlii  uujjed  and  (juarried,  as  well  as  tlie  value 
of  all  manufactured  produota  of  tbe  state,  as  reported 
at  the  census  uf  IdOO. 

Tabu  9,—llam^am»  hatti  prtmatikt  «pen  A«  produeb  </  minei 

J900. 


IMH'«TRY. 

Value  of  pnxlaeL 

Btted  iiiHiti  pnuluet*  of  ninoi  or  qiwiiWi 

and  Mid  pradum  Mtm*  Dm  Inb 

»'.upi,ivs 

From  the  foregoing  table  it  will  W  seen  that  the 
value  of  the  produetf  of  manufaetnres,  b«.sed  primarily 

'  Nebraska's  bmHUxxij,  bv  (ieonte  W  .  Her\ev.  iwik-  ti. 
Usadbonk  of  the  Pnit«d  Onlitt,  f^' 


upou  minerals  mined  and  quarried,  vras  $32,101,246, 
or  22.3  per  cent  of  the  total.  The  vulne  of  tbe  output 

of  the  min<>  urnl  i|uiiiii<'--  (^f  No'irnska  in  lf>02  "u^ 
^I48,3i>l,  or  about  one-tenth  of  1  per  cent  of  tbe  value 
of  all  its  niannfactured  products  in  1900. 

The  averuL'*'  luniiln  i'  of  wage-eanuT-  (■n(.'-:ij_'r<!  in 
manufactures  in  Nebra^ika  in  lUOO,  as  reported  at  tbe 
Twelfth  Census,  was  91,461,  and  the  wa|^  paid  them 
anjounted  to  !f»n.n7'».t''^'*.  The  luoinu'i-  iiuiiilior  of 
wage-earners  engaged  in  mining  and  ipiarrying  in  iyO:J 
was  178,  and  the  wages  paid  th«n  amounted  to  $85,986. 
The  rnniliined  tigures  give  24, a-  t!te  imnibrr  nf 
WBge-earnerjii,  and  $ll,tj(J0,t!2S  as  ihi  wages  jniid  in  (he 
oonddned  industries.  Hanufacturew'eniployed  M.8peir 
cent  of  tlie  wage-earner^,  and  jiuid  per  cent  of  the 
wages:  while  mines  aau  ijuurries  employed  only  seveu- 
tenths  of  1  piercentof  the  A\-age-eamen  and  paid  e^t- 
tenths  of  1  ix>r  cent  of  the  wages. 

Limitt'int's  mill  dolDiiiih". — The  i'arl>onifert)us  lime- 
stone of  this  state  is  suitable  for  biulding.  as  i»  also 
the  siliceous  limestone  found  in  Sarpy  coittitv.' 

The  yjJ  quarries  oiJurating  \\\  11*02,  all  of  tiicm  in  ('a.ss, 
Gliejrenne,  Furaas,  Gag«\  ( Tin  ley,  Johoson,  Nemalm, 
S;irpy.  and  Thayer  counties,  had  an  output  valued  at 
*l4.<,i7;$.  Of  lliLs  amount  ik5!),33(.»  was  reported  from 
(  W  countjr,  13^937  from  Gage,  and  |BS»T90  fmn 
Newabu. 

The  following  table,  compiled  fi-om  the  reports  of  the 
United  States  Geological  Survey,  >liins  >  the  annual  value 
of  limestone  quarried  in  Nebraska  fi-om  1890  to  1902: 

Tablb  ^ — FoAw     mxmi  production     KnudaiM  and  doUmUa: 
lS90toi90». 


(CaiM  SMMOerievktl  BiimF."llliMiiri 


cf  ttaUaltad  ( 


Villi*. 

1  Tm&a. 

Vkita*. 

IKI).I1>3 

.  1697  ......................... 

TS,  19S 

i»4,n7 

The  production  of  tbe  two  pnmioe  quarries  and  ol 

the  ^iM^'le  sandstone  quarry  can  not  be  sbown  without 

disclosiiiji'  i ii(iu  idiuil  opemf ions, 

'StuuM  (or  liuildiiig  miil  Dccoraciuu,  by  Ot'or);e  i'.  -Merrill, 

psgeSlfi. 

(2S») 
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NEVADA. 


Tiihio  1  is  a  sunimarv  of  tho  statistifs  (or  tin-  pro- 
ductive iiiiiH's  and  »juurrit'H  in  Xcvuda  for  15»i>2. 


Table  1. — Summartt:  IM^. 


Totjil. 

itiM  anil 
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Tho  discovery  and  development  of  iiiincral  deposits, 
especially  that  of  theConi.stock  Uxle,  i-.  ri'spoiisilile  forthe 
settlement  and  indeed  the  very  existence  of  Nevada,  and 
the  history  of  mining  is  therefore  to  a  great  extent  the  ' 
history  of  the  st4it<'.'  Until  the  news  of  precious  metal 
discoveries  and  the  cons4>quent  influx  of  prosjx'ctors, 
Nevada  was  larjjcl y  a  desert  wilderness,  invaded  only  b}' 
missionaries  and  a  few  dauntles^s  exploring  parties. 
Tlie  early  history  is  to  a  certain  extent  idenlilied  with 
that  of  I'ttth.  .Arizona,  portions  of  Coloiwlo,  Wyoming, 
Ore^n,  and  northern  California,^  and  it  was  not  until 
March  2,  that  the  confines  weiv  fully  estal)lislied  | 

and  Nevada  took  jK>sition  its  a  r«>ct^nized  territory, 
advancing  to  statehood  Octol>er  31.  ISW. 

Certain  minerals  occur  in  consideratile  i|uantities  in 
various  portions  of  the  state,  for  which  no  commercial 
prmluctlon  was  shown  for  1J»02.  Among  the  most 
important  of  these  are  barytcs  (heavy  .■.fiar),  found  in 
Humboldt  county;  cual  in  the  form  of  lignite,  in 
Esmeralda  county ;  cinnabar,  the  ore  cimtaining  ([iiick- 
silver,  near  SteamlKjat,  in  Washoe  county;  graphite 
or  plumbago  and  magnetic  iron  ore  (magnetite),  in 
llundK)l(lt  county;  iron  ore  (hematite),  in  KIko  ami 
Churchill  counties;  iron  sulphuret  (pyrite).  in  Ijin- 
der  and  many  other  countii's;  t-erussite  (lead  <-ar- 
honate)  and  galenite,  in  Kiireka  county;  pyrolusite  or 
manganese  dioxide,  ut  Dun  (ilen  and  near  (iolcoiida,  in 

'  HiMorv  ii/  NVvaila,  hy  Hubert  II.  Itancroft,  [lage  »2.  I 
'  Ibi'l-.  jwge  1)6.         '  I 
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Humboldt  county:  and  rooting  slute.  in  Ksmonilda 
county. 

In  iiddition  to  tlic  productive'  mines  and  ipmrries  in 
Tal)!*-  1,  deveiopnifnt  work,  contincd  togoUl  and  silver, 
was  rejK>rted  by  s2  openitors.  During  I'.'Oif  these 
operators  employed  .")74  wage-earners  and  paid  S<mH,1(J!) 
in  wages.  The  142  .salaried  officials,  clerk>,  etc., 
ivceived  ij^lHl.lT"-*;  the  contract  work  amounte<l  to 
$27,133;  tho  misc  ellaneous  expenses  to  lji7<t, 435;  and  the 
cost  of  supplies  and  materials  to  ^1454,077. 

The  manufa<  turing  industries  of  a  state  depend 
somewhat  upon  the  character  of  its  mineral  deposits, 
some  of  the  most  important  manufactured  pitwliicts 
Ix'ing  Iwised  primarily  njion  materials  obtained  in  mines 
and  tjuarries.  The  following  table  will  illustrate  the 
extent  to  which  this  is  true  of  Nevada: 

Tablk  tf. — ifanufatiurt»  hateii  primarilti  upon  thr  prodndu  of  mtne* 

iiml  ijiinrritt;  l$00. 


umuiTBT.  I    Value  o(  piwlaft. 


Mt-uU  nncl  mrtsl  proiiirtr,  ntber  Ihiin  Iron  and 
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As  shown  in  Table  2,  the  manufactured  products 
Itaseel  upon  the  jn-odiict  of  mines  and  (juarries  form 
about  one-tiffii  of  (he  entire  pr<Mluct  of  tnaiiut'actures 
re|)orte<i  in  IWMi.  During  the  sniiw  year  thei-e  wei-e 
employed  in  all  liraiK-hes  of  manufactures  in  the  state 
(K'l  wage-earners,  who  were  |>aid  $4|ti,732  in  wages. 
In  11MI2  theiv  were  employed  in  the  mines  and  (juarries 
of  the  .state  1.13;;  wage-eurner".  who  I'cceived  $l,2<i.T..%(i,5 
in  wages.  Com|)iaring  tlu'se  (wo  branches  of  industry, 
it  is  di.st-losed  that  :i4.7  JHM'  cent  of  the  wage-enrnei-s  of 
the  combined  iniliistries,  receiving  '2.">.7  p-r  cent  of  the 
wages,  were  employed  in  inaiiufaetiiring.  while  (?;>.:•  jM'r 
eent  of  the  wage-earners,  iveeiviiig  74.3  j>er  cent  of  the 
wages,  were  employed  in  mining. 

<ii>l)l  unit  Hili'tr.    In  Nye  <>onnty  was  Hrst  in 

precious  metal  prodnetioii.  the  T<inai>uh  mining  iii>.(i  ic( 
taking  rank  as  Ihe  principal  mining  center  of  (h<-  stale. 
.Storey  county  is  s<M-i)nd  in  importance  with  its  famous 
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Cowstock  lode,  labile  Lincoln  count;,  wbicli  stood  linsl 
id  gold  tind  silver  prodaetion  in  IflOl.  hm  nowdrofqsed 

to  Ihinl  pliu-o.  Eureku  und  Elko  counties  urc  icsjiof- 
livel^'  fourth  aud  til'tli  in  rank  tuid  liutli  bliuw  an 
ioermsed  production^  stiU  retaining  tbeir  fonner  rola- 
tivo  positions  anion^r  tlic  j^oUl  and  .-.ih  «-r  roniitif^  of  tin 
stilt*'.  In  th4>  order  of  tlicir  reported  priKluotion  uisu 
also  Ik.'  inentiotu'd  Lvoii.  White  Pine,  I>«ii<ler.  WiisIuk'. 
1 1  uni  I  Kildt,  £9inei»id«,  Ornwby.  Cburcbili,  »nd  Doufrbu 
eountios. ' 

The  followinj^  tahle.  «'oin|)iied  fmni  tiie  n-ports  nf 
tbc  Director  of  the  I'nited  iitatefl  Mint,  «bow«  the 
iinnual  production  of  gold  and  mh'or  from  18W>to1M)3; 
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As  seen  from  T»ble  3,  the  production  of  ffold  doriuf; 

1W»S  w!is  ^n  iiti  r  than  that  of  any  other  year  ^li.iwn. 
and  the  prinluct  during  1.'>S«7.  IS'.IS,  and  1!XJ1  waaslijfhtly 
more  tlian  tlmt  reported  for  194>2.  Both  tlie  quantity 
and  \"uluc  of  silver  prwineed  in  l'.Hf2  wen-  '.Ti-Mter  than 
for  any  other  year  since  ISHO,  in  whieli  yvui  ami  in 
earlier  years  a  lai^r  production' M  ri'pt)rted.  1  In 
BUiallesi  produi-titm  of  gold  wm  reported  in  iS^'d  and 
of  silver  in  ISJtS. 

tiold  wn-x  diseovored  in  Nevada  in  Gold  eanyoii.  near 
Dayton,  by  Abner  Biaclcbum,  in  July,  IWi."  In  tbe 
mam  year  an  immigrant  named  Hardin  disGovered  silver 
in  the  Blaek  Koi^k  n»nf,'e,  in  Hunilnildt  «'oiuity.'  Other 
placer  aod  quartz  minea  were  located  in  various  parte 
of  what  TB  now  Nevada,  but  (lold  Dinyan  wiw  the  only 
distriet  worked  j»rior  f'>  Is.'T.    Tlir  t>  In  tr  .-f 

gold  and  i^ilvur  oru  wun  diM'uvered  June  11,  1^5!*,  and 

from  this  time  on  tbe  miningf  intereata  of  Nevada  have 

heeii  a  njiitter  of  lirilliriiir  hist.  r^  .' 

The  gold  hunters,  woikinj?  up  tliu  ravines  from  (Joid 
canyon  and  Six  Mile  ranyon.  in  1859  came  across  wlmt 
is  known  as  tin-  ( "i)(nst(M-iv  lode."  so  named  forllenrv 
Conistock,  one  nt  Um  elaiut  liH;alun».  This  fauiuUti 
channel  of  silver  and  gold  ore  in  about  3  or  4  mileN  long 

*AiiiMi.il  Hi'|i<>ri  of  till'  I >iM-i  i<ir  ■  ii  ill.-  Mint.  IMS!,  paRe  152. 
«Hai  |HT'-.  Km  yi'l<>]i«4liii,  Vi>|.  ].\,  imjre 
^Hiff- 'IV  . >r  .Vevada,  page  loet. 
*Ibia.,  p<ttg»<  M  and 


%n»i  a  quarter  of  a  luile  wi(U%  and  extcud^  nearly  north 
ami  mutb  along  the  eastern  dlope  of  Mt.  Davidaon. 

pritii  !]i:i!lv  in  Storey  wtunty.  at  a  dislanee  nt'  ;ilKnit  'Ji) 
miles  from  the  California  boundary.  At  lirst  the  oi-© 
in  the  Coouttock  lode  was  worked  for  gold  alone,  but 
Inter  the  1i|sir  !<  tiint.-illi''  sulistjinee  txrurrinj^  so  jjersist- 
i^ntly  in  eoniieetion  with  the  jrold  was  discovered  to  \ye 
a  rich  sulphuret  of  silver. 

Kn>m  that  time  on  ntitil  1S7T  this  locality  wa>  in- 
ciHai!*inyly  productive.  Diirinj^  the  honunzji  years  — 
1873  to  1877 — tbe  value  of  the  ore  produeeii  each 
month  rantfed  from  alxMit  $-J,u<X»Atoi>  to  ^.I.^hxi.mW. 

The  following^  table,  compiled  from  the  reports  of  the 
Director  of  tin-  Mint,  .shows  the  t|uantity  and  \'nlueof 
the  annual  production  of  gold  and  ailver  from  tbe  Coin- 
stock  lode  di»trict  from  186d  to  m&: 

Tahm(  4,— jMMMf  yndnatm  if  pM  <tnd  tUrer  in  the  Cmtlack  hde 
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|K«|K>rl«     iIk-  liirfi  li.r  i.f  ll«'  .Miijt.J 
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From  Is'T.io  Umni  a  (lccrcn-:u^  |ti^rdui  linii  indicated 
that  the  rich  ore  Ijody  was  pniininly  lieconiinir  ex- 
haui«ted.  Tbe  increa^ied  production  shown  for  U*Ol 
and  I'.io-j  i-  largely  due  to  the  intcoduotion  of  improved 
electrical  niiicliinerv. 


>Rc>|H>n  <it  the  Diivntor  of  Yhe  Mint  IfldO,  page  ).V< 
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MINES  AND  QUARRIES. 


The  .Sutro  tunnel,  pn*jtH-ti><i  by  Adolph  Miiro  in  IbO'.* 
and  finished  in  1879,  is  ncui-ly  4  rail«8  long,  extendioK 

from  thp  low  hills  lH)rderin{(  CaiNon  rimr  vnlirr  wcst- 
■ward  to  the  i-'omstock  lode.  Tlio  chiot  objects  of  the 
tunnel  were  to  improve  the  dmiimofe  und  ventilation 
and  facilifntf  Ihr  wnrkl[ij.r  nf  \hr  ( '< 'iii-(n<  k  l.-ilr.  aii'I 
for  Qun  servioe  all  the  mining  coniiJiinies  jjav  a  royalty. 
This  tunnel  fats  been  prindTiaJly  valuable  in  drainage,  | 

uiii!  vvithmit  it  certiiin  of  thf  d-  i  p  workings  of  thi'  lortr 
i-oniti  not  have  boon  openited  snri  e.-;sfidly  ou  uccoiint 
of  the  flooding;  of  the  lower  levels  of  the  mines. 

Quart-/  ;itii  iHU'phyry  ure  <fenenilly  tljc  lucoinjMiny- 
iiij;  vt  iti  niiitU'i  met  with  in  the  t'omstock  lode,  the 
|ran;riu>  nuryin};  the  precious  metftle  being  quurts  and 
tlie  ineloMinjf  a  (iiurijp  dr  syeiiile  «)n  the  west  iiiid  | 

on  the  eust  a  ijorpli  w  ile  or  Iraehyie  foruiution.  seamed 
'With  quartz  and  clay.    The  ore  obtained,  botii  gold  and 
silver,  is  (rr-p  niitliiiL,'  ;ind  is  not  rsfnctoiy  with  foreign  j 
mineral  eompiioaiion.s. '  i 

The  iieb  depoeit  of  precious  metals  in  the  Tonapah  | 
mining  distriet  in  the  north  eenti-nl  portion  of  Nye 
county,  near  Mt.  Dddie.  was;  discovered  in  April.  r.<oi», 
James  L.  I^utler.  and  in  August  of  the  .same  year 
he  loealwl  the  eijjjht  claims  now  forniinjf  ihe  rei.'ular 
Tonapuh  group.  A  plan  of  leasiiifx  the  giDund  in  ^mtUl  i 
sections  on  a  S5  per  cent  royalty  Mas  adopted  bj  Mr. 
Butler  and  a  considerable  quantity  of  ore  was  extracted 
on  this  Imsis.*  _  i 

The  following  tuMe.  compiled  from  the  reports  of  the 
Pirector  I >f  (iif  Mint,  shows  the  <juantity  of  tlx- pnnlne- 
tion  of  or4',  and  tlie  value  of  it*  precious  mclal  coutcutf, 
in  the  Tonapah  district  for  1901  and  1903: 

Taklk  5i— jliiiiiial  produeHmt  effM  «hm(  m?w<<  bt  the  TbnapaA  dit- 

(rirf.-  J.w/  Tiff  i!ff>.'. 
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Prior  to  January.  l'Mf2,  the  work  Inni  wn-  idtogether 
individual,  but  in  that  year  a  systematic  development 
of  the  proi>erty  wa.s  l>e<,'uii  by  a  Philadelphia  Bvndicate 
which  had  pniTha.sed  tUv  Tonapah  mines.  St-veml 
shafts  liave  been  started  and  tiie  deep  woi-kingi^  nbow 
an  improTement  both  in  the  quantity  and  iiuality  of  ore.* 

Xlie  mining  induatiy  was  oonsiderably  hampered  by 


inadfijuul*-  liansporiation  taeiiities  duriuif  tbe^  yeaJii. 
Fo(Mi.  supplier,  and  even  drinking  water  bad  to  be 
caHed  in  tin  nuiip  from  other  kxalities  and  the  ore 
transported  tio  miles  to  the  ueure^t  railroad.'  A  i-ail- 
road  is  now  beinjyf  built  to  the  mines. 

The  Mi/pah  ledj^e  has  received  the  <j:i-eatest  amount 
of  attention,  although  the  surface  iudicatiua»  point  to 
ridi  depoeits  awaiting  development  In  other  of  the  fif- 

fof'ti  li'iliri'^  t!iii-  far  discovi  i f-rl  in  this  group.  The 
cliut<'>  ill  vsliiclj  ilic  ore  is  found  are  sometinn's  from  G 
to  S  feet  and  even  more  in  thiclenees,  and  pitch  tO  an 
angle  of  about  ^5  .  The  gangue  substance  is  quartz 
and  the  ore  a  fine  g'rained  black  snlphuret,  contttiniug 
much  chloi  i  ji'  silver  and  small  ainoiinta  of  iron  And 
mangane.se.   There  is  no  free  gold.' 

SAndgtm^  and  ^tarfsfffiti. — The  eommereinl  pro- 
duction of  sjindstone  in  vjiorted  onlv  in  Nve 
county,  amounted  to  $(3,11^,  of  \>'hicb  was  t^id 
in  the  rou^  for  building  purposes  and  13,657  for 

rubble. 

.1//  'if/i'  /•  minentli, — A  considerable  quantity  ot  sul- 
phur was  produced  in  fIum>K>ldt  eottnfy  duiing  l!aii'. 
Operations  wore  reported  by  one  company  oidy  and 
the  statistics  are  therefore  not  j^howii  sejMirately. 

The  oidy  |)recioys  jitour  ;  <  imrted  as  produced  in  the 
«tate  in  commercial  '{uaniiticid  during  ISKII^  was  tur- 
quoise, found  principall  y  in  Lincoln  county.  Only  one 
company  is  rej^idarly  enjiuj^ed  in  ntiiiin^'  ifems.  but 
numerous  miscellaneous  findings  are  reported  to  the 
small  dealers. 

The  state's  production  >>f  :\  \-nm  in  lito-j  wns  all 
mined  in  L\  oii  county  and  is  reported  by  one  coiupaoy. 

Borax  deposits  occur  in  Esmeralda  atid  Churrhill 
counties,  only  the  fonner  rejxirtinp  a  prodintion  in 
l^Oi.  The  boiux  oblnlnt'il  in  Kstnerulda  county  was 
treated  by  boilin<r.  evaporation,  and  ciystQllization 
before  being  placed  on  the  market. 

Deposits  of  limestone  predominate  in  the  mountains 

of  .Nevada  an«l  ni  i'  jimrkciri  liy  ovi-rtlows  of  intsaitic  trap 
roi^kand  trachytic  luvu.s.  '  The  pi'oductiun  during  1902 
was  reported  from  Lyon  county,  near  Dayton. 

Gninit«i  was  «|iiarrietl  in  \\';i-hoe  county  durinjj;  1002, 
and  the  pi-odm-tion  was  sold  for  Ijuildinjr  and  monu- 
mental purposes  and  for  curbing'. 

Cupper  occurs  in  iLssnre  reins  with  gold,  silver,  and 
lead,  chiefly  in  the  form  of  Rulphide.  earlxinate,  or 
oxide.  A  small  amount  was  produced  in  llKr2.  all  of 
which  was  subjected  tu  the  smelting  process  tiefore 
being  marketed. 

'  lU'pxrt  i>l  tlif  Oirci  tur  of  thf  Mint,  IMO,  pag^  Ki, 
'WM.,  I'.m.  i)aj<i-s  17-,'imil  173. 
^Iliid.,  I'.Ni!,  174, 
'ibid.,  litOl, pa^  175. 
*  HMoty  ef  Sevads,  f«ise  7. 
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NEW  HAMPSHIRE. 


Table  1  is  a  siimmarj'  of  the  ^.tati^^tic^  for  the  pro- 
ductive mines  and  quarries  in  Uie  »Uite  of  Hew  Ufttup- 
ddl«  for  1902. 

Tablk  \.—Snmmary:  190t. 
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The  valjic  of  the  iniDeral  production  fov  the  .state  in 
1902,  |il,l7«%S12,  only  two  tcnthti  of  1  per  cent  of  the 
total  value  of  all  niineraU  niiued  or  quarried  in  the 
United  iStatei^  during  the  year.  Of  tbe  90  states  and 
territorie*^  from  which  raining  operations  were  reported, 
New  Hampshire  ranked  41.  The  state  produced  in 
oommereial  quantities  only  five  cbi»<.ses  of  minerals. 
These  were,  in  tlie  oitler  of  their  iiuportance,  .siliceous 
oiystalKne  rocks,  iDcIuding  gi'anit«.  tmp  rock,  and  sim- 
ilar  stones:  mien:  infut^orial  earth,  triix)li,  and  pumice; 
oilstooes,  whetstones,  and  acyttiestones;  and  precious 
stones. 

The  value  of  the  output  of  siliceous  crystalline  ro^  ks 
for  the  dilate  during  IWi  was  i(J,I47,097.  riii»  pro- 
duction consisted  of  building;  stone,  rough  and  dressed, 

valued  at  SiOlD.UlO:  of  stone  for  nioiuuuentjil  pur)>Oi«eA, 
valued  at  l$346,7<35;  of  stone  conveited  into  {Mving 
blocks,  valued  at  tl01,548;  and  of  »U3ia»  for  a  variety  of 
other  purposes,  valued  at  $7S,Slts.' 

In  addition  to  the  niineiHla  named  above,  others  occur 
in  plater  or  less  abundance,  bnt  were  not  mined  In 
coinniiTcitd  i|uarititie.s.  Tin  more  itu]Kirtant  arc  clay, 
mouiudte,  copper  ore,  and  talc  and  tjoapbtuue.'  Mona- 
site  has  been  identified  with  the  graaites  in  many  locali- 
ties!, hut  nowhere  in  sufficient  (juautities  or  purity  to 
warrant  itii  exploitation.'  Talc  baei  been  miucd  in  auiull 
quantities  in  oonnectioo  with  otiier  miuerala.* 

'L"nit*<i  Statw  ti«»l(>)tirjil  Survey,  "Minenl  KwounH  of  tbe 
Unite>l  Stati'^.  "  19U2,  \>t^  S7»  ainl  4179. 
Mbi.l.,  1901.  \>im*  160  and  711. 
'IbiU.,  1!)01,  jji»j;e«50. 
'lUd.^  1800,  i«Ke  777. 
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The  following  table  shows  the  value  of  the  produetn 
of  maoufactumH  in  lt)r;Hi,  l>iiucd  upon  the  products,  of 
mines  and  quarries,  conipared  with  tiwTalue  of  i»Ddui^ 
of  all  manufacttuQs: 


vumwtKt.  I     Value  «f|>nidnct. 
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Alliither   Ki«.««.\lll4 


1 1tH'Ui(li*9i  the  i.nMliii*1.<i  iA  1  pnMlucor  iif  rhitink'JiU  mihI  u1Hc<I  pToincts  In 
48lU^r  to  iiTnU)  iliMt-lnxiii^  lu  iipt-rHtifia^ 

This  table  ohows  thiit  the  value  of  all  manufactures 
for  New  Hampshire  in  1900  was  9118,70!>,»()8,  and  that 
the  value  of  manufactured  products  1)um  l1  priium  ily  on 
tbe  products  of  mines  and  quarries  wa<»  fii>,(123y3M,  or 
8. 9  per  cent  of  the  total.  Tables  t  and  S  also  show  that 
the  conibined  value  of  manufacturr-.  fnr  1900  and  of 
mineral  products  for  1902  was  $119,685,620.  Qf  thi9 
amount,  niannfiRctnn<M  contributed  99  per  cent  and  mines 

anti  I  HKII-  l  ii  s  I  ]  ir  I  rent . 

During  1!*02  t^icro  were  employed  in  mines  and  quar- 
ries 1,853  wage-eemen,  who  received  $806,494  in 

wages.    The  censu>  of  IHiifi  reported  70,41S>  «;i<^i' 
oarueiii  employed  in  mauufuctureij,  at  wage^  amounting 
I  to  $37,620,247.   On  the  ba^s  of  these  %ure«!,  wage- 
earners  engugeil  :ii  iiiauufiu-turcs  constituted  S<8.3  per 
I  cent  of  the  total  number,  and  their  wages  amounted  to 
I  97.2  per  cent  of  the  total  wages.   It  follows,  therefore, 
that  tln'  wage-earners  empioye<l  in  mininL.'"  iinl(i-M'ies 
constituted  only  1.7  per  cent  of  the  total  uumber  em- 
pl  oyed  and  that  they  received  S.8  per  cent  of  the  wages. 

S'!i,  .<<:i.<  rriis>,iJf'ii.  i',-rj-,,  -  Granite  is  founi.i  in  r-vpry 
section  of  the  state  in  quantities  prautically  incxluiutit- 
ible.*  New  Hampehii-e  is  one  (A  the  most  monntoinoos 
I  nf  I  he  New  England  statp'-.  Thr'  White  mountains, 
,  extending  through  the  upper  hull  the  ^tate,  are  prac- 
ticiilly  solid  granite.  As  early  as  Kiii.S  stone  was  used 
for  builditig  construction;"  and  judging  from  the  fact 
that  the  tirst  settlement  was  made  in  the  vicinity  of 
prominent  granite  deposits,  it  is  reasonable  to  snpposo 

i:,  l«ort  of  Kew  Hunpabire  Boican  of  Labor,  VoL  VI,  IStn-a* 
I     *^Hiatoiy  of  New  Hampdiiiio,  by  J.  N.  lIeCUntn<  k,  page  28l 
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that  this  stone  waj?  used.  The  old  state  prison,  erected 
lit  Concord  in  1812.  and  the  (<.tatchouse,  built  in  the 
same  city  in  1816-18,  were  built  of  this  granite,  qiuu^ 
ri«Hl  in  the  inuiifdiiitc  vicinity.'  The  adniiruble  state 
of  pix'servalicjn  ot  these  bulldiii^  is  evidence  of  the 
excellent  quality  of  the  stone.  The  New  Hampshire 
granite  is  known  to  commeroe  as  the  mnscovite-biotite  | 
granite,  and  is  considered  on©  of  the  moHt  valuable  in  \ 
the  United  St^s.  In  texture  it  is  as  tine  as  many 
murblea,  uid  k  ranuiKkable  iot  the  wonderful  eaae  with 
wM«3i  it  oMi  be  worked.  The  LHwery  of  Qoagrtm  at 
Wasbiiigton  is  built  of  thi^^  .stone,' 

In  the  prpdoctioiii  of  siUoeoiw  oiTntaUine  rock*,  New 
HamiMhire  xanked  fbtirtb.*  The  total  prodaotion  of 
this  stone  in  the  United  State.s  for  li>02  was  vahied  at 
fl8«d&T,r>44.  New  Hampshire  contributed  a  product 
valued  at  ^1, 147,01)7,  or  6.8  per  cent. 

The  ininend  industries  of  the  state,  according  to 
Tiible  1,  employed  1,258  wage-earnens,  with  aggregate 
wages  of  t806,494.  The  wage-earners  employi^d  in 
the  pnnluction  of  siliceous  crystalliih'  im  k-.  iiiii]i)>i  tc! 
IfSli),  or  97.3  per  cent  of  the  total,  and  their  wagcii 
anuninted  to  9791,196,  or  98.2  per  cent  of  the  total 

Tlio  following  table,  <  (ini])ili  d  from  the  reports  of 
the  United  States  Geological  .Survey,  shows  the  ralue 
of  the  annual  production  <if  siliceous  crystalline  rocks 
Bioce  1887: 
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1,117.097 


that  date  the  industry  experienced  many  fluctnati<»f>. 
The  year  1909  was  the  flrst  in  which  the  value  of  the 

output  exceeded  $1,0(M).o(ni. 

.1//  (tther  mineral. — Infusorial  eartli  and  tripoli  are 
produced  in  New  Hampshire  in  snmll  quantitiee.  Dur- 
ing l;»Ol*  the  only  deposit  that  was  worked  was  OuTn^ 
mountain,  iu  Cbesbire  county.  The  mateiial,  after  it  is 
mined,  is  calcined,  bolted,  and  manufiietured  at  Eeene, 
liv  <b<  proiliii  f  I  s  of  the  raw  material,  into  cleaning 
powders  and  polijjher«. 

During  1908  Cheshire  county  was  the  only  producer 
of  iiiira  ill  roiiiiiu'rcinl  (jiiantities,  and  wji-  <  i  i'dited  with 
two  operator;^.  Mica  nuues  hare  beeu  uncovered  and 
worked  at  Grafton,  Grafton  county;  at  Dnnbury.  Merri- 
iiiiick  r<nnit\  ;  and  a(  Al-ti>ail.  in  (Cheshire  count \  .  The 
liuggleii  mine,  which  up  to  1889  bad  been  a  constant 
producer  since  1808,  at  one  time  oontribnting  four-fifths 
of  the  doiiiostif  inira.  Tra<i  idle  dunng  H'Ol'.  While 
value  of  the  stat«'8  production  of  mica  in  IW'j  was  not 
larffie,  the  state  nevertiieleas  tanked  fburth,astfae  entire 
\  aliii><)f  the  outputof  mica  in  tbeUnited  States  amounted 
lo  ouly  *llN,s-li'-  ■ 

The  quarrying  of  various  Stones  for  nianufactur4'  into 
(lilstone?.,  whetstones,  and  scythostones  has  been  an  ini- 
jMirtant  industry  in  New  flaiupshii'e  ever  siuce  Isaac 
Pike  disiovered  a  Nuperior  giit  for  SCjtbestones  in 
Grafton  county  in  1823.'  The  company  formed  to  ex- 
ploit the  deposits  now  owns  and  operates  qnarnes  in 
New  Hanipsliire.  Vermont.  Indiana.  Massachu.«ictts, 
Ohio,  and  Arkansas,  and  has  mills  for  cutting,  smooth- 
ing, and  mtmnting  tiie  stones.  Spedal  stones  of  many 
kinds  arc  put  upon  the  marltet,  and  the  Industry  shows 
a  steady  gio^vlli.' 

Dunng  the  ccnsu.s  ycur  there  wore  <liscovei"od  and 
sold  a  small  number  of  beryl  g«m»,  dassitied  as  precious 
stones.  These  wereal!  found  in  Gmfton  county  and  were 
not  inany  case  the  re-sult  of  systematic  search  or  mining. 


It  will  be  observed  that,  while  there  has  been  ti  steady 
increase  in  value  of  products  since  lttt>6,  previous  to 


■stMn  s  I  I  Building  and  Deooiatioa,  by  Geoige  P.  Uoirlll, 

(lai^ii  <u  and  77. 

'■  I'nitctl  Hiaxa  Geological  8um7,  "Minenil  BeaooroM  of  die 
l'nit«<i  Bt«te«,  "  1902,  page  675. 

*Th«  Miaeial  InduHiy,  IMS,  Vol.  I*  pass  46S. 

*Iteporl  of  tbe  Bwhki  of  labor  of  Kov  Hampsbin^  Vol.  VI, 
IMRie  19  it 
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NEW  JERSEY. 


TMe  1  is  a  stnuBMry  of  statistics  for  the  productive  mime  and  quarries  in  tlio  state  of  New  Jersey  for  IdOi*. 

Table  1.-8UMHARY:  lAQZ. 
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The  uiiueral  wealth  of  New  ,i»r«tty  coiwtituU'n  one  of 
Its  grt^teat  I'esouro^s.  and  Hince  the  earliest  ^Uys  of  its 

bi~|i>i;\   llii-  i-\i-rtri!  ii  in:icl-.i  ■!  i'il'i|c:ii'.'  ti<  1  r  i(-  -jciH  liiI 

indii-stiial  devclojiuictit.  I'hi:  mo.>t  oxtensivcly  iitili/.i'tl 
of  the  state'**  diviprsified  mineral  depositn  U  iti  clay, 
the  <>xploit:iti<iii  of  wliicli  liiis  l>i'(>iitrlit  Vn.',  .1.  <,  into 
natioaal  prummi.'uce.  Uuubties^  uii  iuipoituiit  fucLui' 
In  their  exteiwive  development  is  their  geographical 
otH'Uircnri'.  ^^'!lilc■  t>ri(k  i-lays  iin-  foiitul  in  iiliiiosf 
every  euctiou,  ueurly  till  the  rich  clays  ai-e  iu  Middlesejc 
county  close  to  the  navigable  coast  waters  and  the 
Karilan  rivi>r.' 

The  iiietallifiu'oiu  onw  are  luainty  iiiuitod  to  those  of 
iron,  alnc  and  co{^r.  Lead  and  silver  occnr.  and 
nlth<)U<;h  (lie  fornu-r  lias  lin  t;  \\  iir';iMi.  it  rinir  n'i:ui- 
doued,  aud  the  Intti-r  has  not  Ix-on  found  in  sutticient 
quantities  to  warrant  nunintf.  The  oocnrrenoe  of  the 
orr-^  of  arseiiii-  ait'1  nickfl  is  rliicfly  of  itiirn'nilog^cal 
ini]x)rtanc«;;  no  dt'jKjsifs  or  vein-s  of  workable  «>3ctent 
have  been  discovered.* 

Tlif  -Into  from  it»  i^arlicst  history  has  hr>on  nu  im- 
piij  timt  jfiuduccr  of  hif,'h->^nul<"  iron  ore.  'I'ht' f>ro  is  of 
the  niagiH'tic  variety  and  has  a  hiylier  vahic  jwr  ton 
thftii  tliat  produced  in  anv  other  state  '  In  \'.ii)'2  the  out- 
put conii)ri.sed  ov<>r  20  |)or  oent  of  the  total  yield  of 
nmjj:iiftic  iron  ore  in  the  eouiitry.'  Zine  niiriinjr  in  the 
United  States  ha<l  it.s  ineeption  in  New  Jersey.' and  for 


'Tb>  TntiTtmtioiml   Kii' •■  •  I  i|  •<  'fin.  Vol.  XII, 

anil  UMil. 

Mi, . (survey  <A  Xew  Jersey,  IHOO,  ]^»go  XXW 
I  riitJij  State?  tieoloincal  Survey,  "Mineral  ~ 
I'nitert  Slattw,"  I'Mi,  |hii^«  4',i  uud  tiT.  _ 
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11114*11  .-^laiv^      kii\t*.g  ^H^i-ra  .St]  lUltl  Mi. 

*  The  New  luCBnwtiaoal  Encyck98diat_yol.  XII,  pui.'e  1045  U. 
*FradnatinnBndPh)iKrtiwaf  SSinc;,  by  Walter  R.  IngalU,  imgv  13. 


inaay  yeui><  the  bulk  of  the  xitu:  <m-  tniued  was  drawn 
from  its  depotiits.   The  Hiate'e  output  of  Portland  ee- 

itii  iif  in  i",»o:i  was  approximately  "iir  .  i^-htli  of  the  total 
yield  of  the  country.  The  sand  deposit**  of  southern 
New  Jersey  are  of  a  quality  that  makes  them  Miluable 
in  (he  iii  iiiiifacture  of  <r|ass.  and  they  liave  heen  ulil- 
izeti  lor  tills  purpose  •.iiu.v  pre-Uevoluti(niary  time.s/' 
I'he  state  ai>o  pos.^esses  valuable  dej>osits  of  ^raniteand 
sandstone  that  have  Keen  extensively  exploiffd.  -"^im'- 
lially  duiiiie;  reeeiit  years.  The  "■reater  pui t  of  the 
jrranite  |>roduct  is  of  erushed  st<»ne,  in  the  output  of 
wliieh  New  .lersey  exceeded  every  other  state  in  lno-i. 
Otlier  niinends  pro<ku  ed  eommen  ially  in  l!Hii>  aii' marl, 
slate,  and  tah'  aiul  Mapiitone. 

Ill  addition  to  those,  the  nuigo  of  mineral  deposits  in 
the  .«tnte  eornprises.  among^  those  of  known  occurrence., 
thoujrh  not  mined  in  lun-j.  the  followiiijf:  AsIk'sIos, 
barytes,  coal  (bituuiiuouti).  eopperorea,  galena,  garnet^ 
infusorial  ear^.  ma^esia  hydrate  and  oarbtMMite,  mar- 
ble, miea.  plundiai,^,  phosphate  rock,  sapphire,  serpen- 
tine,  ami  silver.' 

The  total  exja-nditurc  for  development  work  in  190B 
was  SiT.-'.l'.'io.  Of  this  amount.  S-J7:i,ti5<)  wils  applied  to 
d(>velupin^ilie  cement  iodudtry.  The  reiuaiDder,&a.<UU, 
^vas  expended  in  the  development  of  gold  and  silver 
and  iron  on"  li  i>nsits.  Work  of  an  exjM^rimental  ehar- 
act«r  wtt{j  aJ.so  pro»ceiit<'<l  in  eotinectioti  with  vupiHT 
ores. 

fnllnwino-  tn'il''  shows  the  vn!iii'  of  the  |>roduets 
of  luaiiulaeiuruiji  industries  elosrlv  allied  to  or  based 

*Tlie  New  liilcrmiticiiial  iMicyvlviK'diu,  \'<A.  XII,  [Kige  lU4t>. 
'  United  B(au«  GMlugical  Bmmj,  "Mioenl  Rmmmuilim  ot  tbm 
United  States,"  1887,  peite  700  «. 
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upuu  tbe  miniag  indatitry  iu  li)UO,  using  a»  their  i-uw 
materisl  the  pi-oduct  of  fche  mine  and  qomiy: 

Tabic  0.— Jfemtfttfvfei  hmtd  pritnanfy  tqnm  the  pniuel  vf  vmtt 

and  ifHonia:  tSOO. 


VmlaaoCpNidnet. 

BMifrl  n\n>n  Ihi-  iinKhirln  of  mini-*  or  ijimrrte^.: 

Chfatiralf*  kihI  iillit'J  l>nMluiM-   

CI«y,  AtliiJe*.  Hiiil  .Hloiic  pnMhirl!'  

Irr'si        wtiN'l  unci  Ihi'ir  pntdorUi  

■[        oti  i  11,^111  [inxlucu, otiier  tliatt  iNiu 

$11".  tiOT.TIO 

■ii.i6i.ar. 

Tti,  <IJ.  1167 
ill.  HTvi.  713 

■V^  -.Vt  -M,. 

The  total  ralue  of  products  of  the  innniifiu-tin-iii*;  iii- 
dtutrifs  iMLsed  mining  WBa»  v  tibown  b^'  Table  2, 
$266,552.7*20,  or  I.HJi  iM>r  cent  of  the  totel  value  of  the 
prmluct  of  all  iiunufHcturin};  industries  in  tbe  state  in 
li*OU.  There  were  empluyed  iii  all  hrauches  of  ntanu- 
ftfitiTTe  in  1902,  241,5iB2  wftge-earners,  who  were  paid 
i^lTn.iiss  ijit.-,  ii)  wiigcx.  In  190^  the  mines  and  quarries 
ol'  tbe  <itato  gave  emploTiueut  to  6,646  wage-earners, 
who  received  ©,668,727  in  wagefl.  Comparing  tbe  tig- 
ui-es  for  these  t"  o  hi  ;itiches  of  indnstrv,  it  i.s  diwiosed 
that  i*;.?  per  cent  of  tbe  wage-earners,  receiviag  MIS 
per  cent  of  the  wagee,  were  employed  in  nianufaotur- 
ing.  while  2.3  per  cent  of  the  wage-camel's,  receiving 
2.4  per  cent  ot  tbe  wages,  were  employed  in  mining. 

The  following^  table  ahowtt  the  value  of  the  amuial 
prodiK'tion  of  the  prinolpal  minerala  in  the  state,  1890 
to  lt«u-_': 

Taalk  3. —  Vvine  <4  onniuii  jvrMiMtion  o/  prmeipal  minenife.-  liUHf 

utjaat. 


Oeoliiclval  mmtf, "  HImnU  Keamioii  of  tin  UnKed  ai«t«a^") 


glUoeocu 
Inrn  ore.  cryntaUlDc 


IIM, 

im. 

. 

)  !*:'.• 
lixn  . 


iVi 

l.SS*,!<7.->  , 

i.-,s  1 

N'>1.14h 

!)fiii,71l  ! 

'-'I Mill  I 

l.'A'>.0(H  I 


r.7! 
HI 

•et  i 

fxil.Vhi; 

77!i,  sr.'  I 
Kli.i 
I'M. 
»>■<. 


Iii 


8flri<lvt(.in-*.  Llni.-vtorit-. 
i|UJiruiitK.  ilal.imlu^. 


.li:7 


S'J.v. 
Him. 

4)11, 

^li7. 
".m, 
f.i.'. 


IS»7, 
400, 

a«, 
wi, 

III. 

ijii. 

117! 
I!'". 
■J  1 1, 


tot  { 

OOD  i 
000 

«u 

Ml 


100.000 
UO.OM 
HV.iM 

l«S.G(3 

I^I.SIt 
I41.4W 

ll«.«U 

l."(S,<lK. 
ITri,  l.»V. 


'  N'nt  Ti'n^iriciJ  .<-ft(tr>4l.'ly 


Jnj/i  ore. — Tbe  tii-st  rewixled  exploitation  uf  tbe  iron 
ores  of  New  Jersey  occurred  in  1674  at  Tinton  Palls, 

near  the  town  of  Slirewslnn a  .  i:i  Mnniihiutfi  i  inintv. 
Tbe  pioneer  in  tbo  indiuitrv  in  the  -stjite  was  Henry 
Leonard,  who  came  from  the  village  of  Rowley,  in 
Mns^u-IuisetlM.  to  New  Jeivey  and  established  the  iron 
nianii  fac  t  lire  in  that  state.  Bog  ore  was  imed  iu  tbo 
rivtit  furnace.  For  iiion-  than  a  third  of  a  oentnry  the 
iiidu.stry  of  iron  iiiaiuifHri urr  in  t!ii^stnt'>.  wiifch  'rn-w 
mpidly  fi-oui  the  .-jturt,  was  conrined  to  the  working  of 


\xig  ore.  JvHrge  quantitiea  of  iron  were  made  from 
this  ore  at  one  time,  and  the  industry  of  it«  mining  and 

niunufactiire  >pi'r;ii!  tlifoutrbout  southi'Tii  uurl  -liitth- 
western  New  .lensey  and  wa.-*  for  more  than  a  ceuturj 
aad  a  half  an  important  factor  in  tim  inda«trial  devet- 

fiJltlH'lir  nf  tlli--  pull  ilf   fllO    -tiltc.      ••.h^V-.^■^■   piln'^"  fuc- 

uiiihed  tbe  fuel  for  the  furnaces  and  l>loouicries>,  aud 
oyster  shells  xupplied  the  fluxing  materia). 

Till'  |i:(~-in^  lit'  111  I  >ri,'  miiiiih.;'  \\t\-  :i]H:.rnxnr.fiti"'lv 
coincident  with  tbe  Huppluntiiig  of  charcoal  asi  a  fuel 
by  anthracite  «oal,  whieli  took  place  about  1840. 

Tile  rich  deposits  nf  m-rifnetite  in  northern  New 
Jersey  were  diseoveretl  at  an  early  day,  aud  about  1710 
aettlemeats  were  made  on  Whippany  riT«r,  in  Horrid 
county,  for  the  purjxisp  nf  ^tiiflting  the  iron  oi"es  in 
the  iieigbburbood.  I'rotmbly  tbo  iirt»t  forge  erected 
fur  the  workinir  these  magnetic  ore  deposits,  which 
for  almost  two  fniiuhpi!  yi'nr  -  li  ui'  lu  i  n  ruined  contin- 
uously, WHS  located  at  a  |H)iiit  atxiui  4  niilesi  uurtbeuitt 
of  Morristown.   The  celebrated  Suecasunna  iron  ore 

mine  is  near  thr  pliirr  whcrn  rhr  (ir--t  forfjp  wns  luiilt. 
It  was  here  tliat  the  pioneei"s  in  the  industry  obtained 
their  ore,  which  was  carried  to  tJie  works  in  leather 

tiftn's  tni  pack  hnr>r«:  the  fnir  irnti  w;i^  cfirripd  on  licii-'^i"'. 
hack  over  the  Uiiuj|.'^r  nuniutiiiri-  t<i  Newark.  Other 
forges  were  sfMin  Imilt  in  Minristown  and  some  in 
Essex  county,  nil  of  which  for  a  long  time  and  with 
tbe  same  crude  methods  of  tmnsportation  di-ew  tbeir 
ore  from  the  same  siuiice.  The  ores  were  free  to  all 
until  the  fr.ict  emiiracing  the  Dickersfni  mine  wn>^  tuki-n 
up  Oil  account  of  its  niinerals  l>y  ,Iohn  Reading  in 
or  IT  14.  The  deposit  has  long  been  known  as  the 
"Dickei'son  mine,"  from  one  of  the  fnirly  t»overnors, 
who  was  Hulispquently  a  United  States  Senator.  On 
March  10,  1714.  William  Penn.  !  >  a  ":u  mnt  from  the 
couneil  of  proprietors,  ne^iuired  titlu  one  of  tbe 
richest  iron  ore  mines  in  New  JerBey.  This  tract  was 
situated  in  Ks>e.\  county,  then  Hunterdon,  and  wn^  the 
site  of  wbttl  later  was  known  as  the  celebrated  Aodorer 
mine.  The  products  of  this  mine  wpto  for  many  y«ar» 
carried  on  pack  horses  and  in  cjirts  down  the  valley  of 
tbo  Ma«coiieteoQg  u>  a  place  on  tbe  Debiware  called 
Durham,  and  thence  tran^p*  )rted  I  <y  boat  to  Philadelphia. 

Vor  >omi'  years  after  the  heginniiig  of  the  eif>-litceiith 
century  New  .lersey  was  tbe  only  colouy  outride  of 
New  England  engaged  in  the  manufactare  of  iron,  and 
till-  ■•y-.i-i  lafffcly  i-oiilincd  to  it.s  hliximeries.  Not  much 
progress  was  made  in  establishing  the  industry  until 
about  the  middle  of  the  eighteenth  century:  but  from 
about  lT4n  to  the  Revolution  many  blast  furnaces  and 
other  iron  work.s  wore  erected,  and  tbe  iron  industry, 
though  hampered  to  some  extent  by  restrictions  imposed 
by  Kngland.  was  exce^^dillgly  ii:  tt\r.  Thv  patiriitlr 
cuiuie  wiu  aflerwai^  greatly  indebted  fur  much  of  it^ 
iron  and  steel,  so  neeesaary  to  seeure  its  success,  to  the 
enterprises  built  up  l>etween  IT4>>  and  17T<i  within  the 
borders  of  Kew  Jersey.   The  old  Oxford  furnace,  iu 
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W  arreu  county',  built  by  Jouat4)an  Robe.-ion  iit  iT-fci,  is, 
•ooordinfT.to  tmdition,  the  first  one  blown  by  h  water 
blast.  Ill  l^^i>  it  was  still  in  t)|M>rutiM;i.  ^fiiiin^  with 
the  Cornwall  futuait;  in  Penii!«yiv»tiiu  the  cli!?tincti(>n  of 
beii^  the  oldest  fitmace  in  the  United  States  then  in 
iictiv<>  ojM'riilioii.' 

Ill  ITJKJ  Uio  total  j)io<lu(;tion  t»f  irou  ore  in  Isew  Jei- 
aey  wat*  10,000  tons.  Forty  years  later  it  had  increaned 
ti:  '2(».iNM)  Ions,  and  in  1  S;r>r>  hud  reached  a  total  of  lOu.iNiO 
toD«.  The  output  iucreiijsed  rapidly  for  almost  two 
decades  thereafter  and  in  187S  amounted  to  665.000  tons. 
I>nriii<j  the  --iii  ri f  I'hl''  tl.rcr'  or  four  yoniN  thcrf  was  a 
uiurkcd  docrcu.'je.  the  uutput  in  IbTti  dropping  to  ^«ti>,uuo 
ton«.   TIten  ensued  another  period  of  npid  increase, 

which  <-nuiiinh  (!  lliiMii  jIii  ut  tin  roniiiininjr  years  of  the 
Uecadti,  the  niu.xiinuiu  output  in  Ibo  hi^^tory  of  the  state, 
nearly  1.000,000  tons,  bein^  reached  in  Onrinj^ 
till'  nt'Xt  ten  vi-ars  llic  atunial  ]»r(Hlnftion  rcniaiix-d 
htwidy.  with  oidy  slight  variation:),  at  au  avemge  of 
about  5i:k),(HX)  toni^.  Between  18»8  and  1807  the  pro- 
•  hi 'ti  ll,  rrn<'liod  the  lowest  lij^ures  since  lf<ti4.  with  a 
niiiiinnini  output  for  the  period  of  '2ol,2',il>  tuus  iu 
1807.'  The  increase  which  wasahownin  ]898basgrown 
nipidly  duri'ij;  <  h  yvnr  -iTu  c.  closinj^  widi  in  ■  ».it|nit 
of  441,s7i<'  Ions  in  This,  is  a  gi-atifyinjf  yield 

in  view  of  the  shortage  of  anthraoite  coal  dnrioK  the 
I  l"-iti'_'  iiiniith-  nf  tlie  year,  wliiffi  trended  to  retard  the 
Wiiik  fit  blast  furiiiK'es.  and  tliiis  HuiinH'tly  ft)  aHectthe 

output  of  the  mines/ 

The  iroTt  on-  p'oducin;,'  district  <if  X'  u  .It-rst-y  is  a 
continuation  ot'  ilie  ridf^e  of  Arclicuu  i»ck  whi«-li. 
beginning  in  Putnam  comity.  N.  Y..  extends  southwest 
Hcn)ss  Oinnj,'e  county.  N.  Y..  and  th<*  Hudson  riverand. 
tnivcrsiug  northern  New  .Jersey,  runs  out  in  renusyl- 
TBoia.  Lenses  of  tua^'netie  ore  oocur  throughout  its 
entire  lenj^th.  In  New  .ler.sev  these  are  not  as  lari.'<'  as 
in  the  Adirondacks.  but  they  are  more  regidarly  di>- 
tribiiii'd.  Four  courses  or  mine  lielt**  are  reco'jnized  in 
the  state  tlw;  Hamupu,  the  i'asMaic,  the  Museonetconjf. 
and  the  l'«Hjuest — in  order  from  east  to  west.'  .Mininj,' 
operations,  which bejjan in  Morris<-ounty,  have  e\ten<led 
until  at  preiM>nt  they  are  widely  distributed  over  thf 
belt,  the  principal  pointtt  of 'pixHluetion  beinj^  at  Mi. 
Pleasant  and  Hibernla.* 

The  following  table  show;^  the  Minual  production,  in 
loH^  tout*,  of  iron  ore  from  IS'M)  to  1U02: 

*  Iron  in  All  A-fi  y,  Ky  .famea  H.  Swank,  paite  146  ff. 

.l«ney»  VBOif  jmgn  115  and  142  ff. 

Ciiiuil  stHti-s  <  Jr. .1. .fie  11 1  .Stirvey,  "Mineral  KracmTcei!  of  the 

fiiit.il  State-."'  VHXi,  \>a)t«4% 

'Tilt'  ok'  DefMeilB  of  the  ITnited  Rtetea,  by  .Iaiii«!<  V.  Kemp, 
imax  ff. 

'C>«i»]aicii!al  HxutVKy  of  New  Jeraey,  AIMS,  page  XIV, 
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I     SUtjeeoua  erystnlUne  roekn. — The  roclss  of  this  ehar- 
j  actor  have  not  In-en  quarried  extensivelv  until  w  ithin 
I  the  last  live  or  tax  years.   The  increaiic  hv^^in  in  Isyji, 
I  when  the  value  of  the  ontput  wa«  nearly  M  (ler  cent 
;  {,'r«"ater  than  that  of  l^i'T."    The  niaxiimuu  was  reuche<l 
in  I'AK),  Mew  Jersey  then  standing  third  among  the 
states  in  tlie  prodnction  of  «ttonc8  of  thw  clasaificntion, 
wilii  an  output  valni  il  ni  ni'ii  i  >] liijMio/  'J')k« 

production  ha»  rciuuiuod  clo9e  to  this  li^mre  siucti.  The 
bulk  of  the  Mate't?  yield  of  this  classification  eonsists  of 
intppean  rock^  j-i  '!  i>rinci]);dly  :i-  I  'vi  !  iiuitci  i:ds.'' 

Tlic  belt  withiu  which  occur  all  the  gniuitic  and 
gneissoid  roclta  enters  New  Jersey  from  New  York 

I  near  I  he  liaina{)o  riv  er,  in  lierjren  <'ounty,  un<l  traverses 
the  i^tate  in  a  nouthweiiterly  direction.  The  greatei^t 
width  of  the  belt  U  less  than  SO  miles,  while  it  ia  less  than 
iialf  tiiiit  wi  hh  at  its  southern  ext:<  iivr(\  ,  Coinpain- 
tively  few  quarries  are  worked  Uuoughout  thiw  ai-m, 
though  in  many  places  the  rocks  are  so  gitnated  that 
their  explnitatioii  is  pmeticable  at  a  rdaiis i  ly  I<'\\  ru-f. 
From  the  qiuirrica  at  Dover,  in  Morri.'s  county,  \)xrffi 
(inantities  ot  atone  for  milraad  eonstniction  have  been 
taketi.  A  <rood  iiuality  of  ;_!;rnni»e  of  fine  j^^rain  and 
even  texture  occurs  iu  tJje  \'eruon  valley  along  the  cast- 
em  foot  of  Pbchnck  mountain.* 

I  '■/''.'/. — The  valuable  clay  bed-  nf  \rv\  .b  i  have 
lieen  know  u  and  exploit«il  for  more  thiuia  century;  but 
their  extensive  occurrence  and  great  iraportnnee  to  tlie 
stitti'  !iti(!  rlii^  cotiittry  li:n-c  hci.n  i;iir].Tsto(Mi  and  fully 
appre<'iate<l  for  <inly  a  companitively  short  time. 

The  lii:st  recorded  inntance  of  clay  raininfr  in  the  state 
svas  ill  tin-  banks  of  South  AudK>\  .  'i'ln  >  lay  was 
u.-.ed  in  uiukiug  ^toueivare  at  Van  \\  ickle  s  pottery  at 
Oldbridge,  now  Herbertaville,  ttbottt  I£W>.  In  1903  a 
second  jxttfery  was  built  at  Siiyreville.  on  ihe  Rai  itaii. 
and  l»e{|HU  the  iuaiiufacture  of  ;^louew'arc  from  the  t?amo 
clay  banks  at  tjoutb  Araboy. 

"  I  iiiinl  suitix  "iioh.i-iial  8arvey,  Twentieth  Anaual  Report, 

fart  \'l,  ii>iitiriii»-(l,  |.:iu'<'  ■J7;>. 

■IbW  .  "Mitbrriil  i;<-.«oiini-«<i|  till'  (  iliU"!  Slates."  IIHXI,  mv.. 
,     'Stonts^  lor  iluiliiiu^  iiud  DijsjniUuu,  bv  (its.irgi.'  1".  ^Itirill, 
(j«xa  '7  tt' 
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Tbe  funonB  fird  ohys  of  the  sitate  were  lint  exploited  | 

ufttT  thi*  War  of  lf<l:i,  pi-olwhly  ;iIm>ii(  IsiC     At  ii'imit 
this  dote  ti.  W.  Price  carried  to  ikwtoii  u  luut  luud  uf  : 
firo  day,  du|r  ttl  Woodbridfre.  from  the  afterwardfl  | 
coIi'hrate<l  fwiiik^,  and  !iiiuiufiii  fmvd  ir  intd  lire  Itrick. 
Jacob  Felt,  alxiut  1820,  mined  mid  cHri  icd  to  iki»ioii  : 
soother  dbipoient  oomiBtinj;  of  50  tons,  for  which  be  | 
puifi  '2'i  ronf-  ]>ri'  toll  ill  t!io  gi-ouiid.    Fitjid  tlii-  f>r"j"in- 
iiing  the  mining  and  «ihippiiig  of  theoe  days  to  the  »Him 
point  oontinaed  for  nuiny  jeats.  In  188$  tiiey  were 
u!<od  in  riiihuli'I])luabjHowell&Bn».in  themanufaii!- 
ture  uf  wull  puper. 

Tbe  ioduetrf  of  fire  brtok  ttHinuftictnre  within  the 
state  had  its  inception  in  18;{y,  Mr.  .1  H.  Wnt-^nn.  of 
Perth  Amboy,  building  and  operating  the  tir^t  plant,  j 
By  this  time  tbe  day  deposits  were  beiHnninfr  to 
tittmct  somp  iittention.  Tb«  tiazettepr  of  New  .Tor<rv 
stated  in  an  issue  of  183S  that extcniiivc  hcdi*  of  j 
white  pipe  day,  composed  principally  of  alumina,  and  j 

infusible,  have  been  ol>!?erver!  hctwrnn  Wofnltirid'^'i" 
and  Ambuy/'    In  1840  Pi<»ft'ssor  Kogers  published  in 
his  final  report  on  the  Geology  of  New  Jersey  the 
vp-iilts  of  a  I'ui'sorv  examination  made  bv  him  of  the 
flay  depoaits,  ottpeciall^'  in  the  vicinity  of  Woodbridj^e,  . 
but  these  reseamhea  diado^ied  only  a  fraction  of  the  | 
full  irTiportanrp  of  the  ImhIs.    Diiriny  the  folloninfr 
liftfen  yctti")*  the  Mcope  of  the  clay  workinj^  indnstricf  , 
was  nuiterially  broadened.    The  progre.<M  U  indicated 
by  (lie  following  <|uotution  fi-om  the  State  (ieolofjienl 
IwiRirt  of  1863:  "'Clay  for  making  5t>,<HK».iNto  tire  | 
bricks  was  taken  out  during  the  vein-  frimi  tlie  pits  at  | 
Woodbridge,  Perth  Audioy,  and  South  AmlH)y:  2,mR» 
tons  were  .sold  for  facing  paper  hangings;  2,oik)  ton.s  I 
for  ninkin;'  iiliini.  and  a  oonKidernbjp  tjiDuitity  f<ir  ii.ul<- 
ing  lioe  pottery  at  Jersey  City,  Tretitun,  and  iirceit  | 
Point.   About  10,000  tons  of  stoneware  day  were  | 
needetl  to  fiquilv  the  dfiiiiiTiii.''    Kijj'bfcfii  ycnr-  !;iti'r. 
in  1873,  the  indiLsUy  t>f  day  mining  hud  grou  it  Ui  such 
an  extent  that  SO.'>,<KHl  tons  of  tire  clay  were  dugatuuialiy  i 
and  s(«nt  into  the  market  for  making  lire  bride,  tine 
pottery,  wwer  pijK*,  terra  cotta  ware,  retorts,  cnidble**,  | 
fadng  for  wall  paper,  alum.  etc.    The  average  price 
per  ton  received  at  that  time  was  about  $3.5U. 
At  the  same  time  SO.fJOO  tons  of  stoneware  day  were 

milled  ill  llie   \lrinity  of  Snjuth   Aiii'ioy.    Tni-  was 
shipped  to  all  partiiof  the  United  States  and  supplied  i 
the  material  for  (he  hulk  of  the  stoneware  used  in  the  | 
country.    It  )>roiight  nti  nvenijre  prirp  of  1^4  per  ton.  j 

The  manufa<  turi'  of  line  earthenware  was  begun  in 
tbestetein  tlu  iatter  fifties.  In  186«  these  products 
wew»  tui-ned  out  from  li!  potteries  in  Trentun,  and 
reached  for  the  year  an  aggref^ate  value  of  $1,500,000. 


QUARRIES. 

The  abundance  of  the  New  Jers4>y  days,  their  snpe- 
lii'i  i|uality.  and  ronvenienee  to  markt>t  have  intide 
them  ulutust  t»«IM^utial  to  the  auccessful  prubecutioit  of 
mnue  of  tl»e  ^reat  indn$trieK  of  the  country.' 

'!"ln'  >  l;i\  \\  i'mIiIi  iif  ilir  >t;ili  coiiii iri-.-'^  ;i  great  <livei'- 
sity  of  varieties,  with  chiiructeristics  tliat  tit  them  for 
the  manufiicture  of  all  the  prindpal  day  prodnctft. 
E.xcept  for  t!i<'  ■  i >itiiti. k  i  las  of  i'hf  -tal<'.  •.\liii  h 
ie*  widely  dislrilnited,  tlu-  <Juy  deposits  are  coiilined 
within  comparativeh'  narrow  limits.  The  more  valu- 
able elay^  iMi  irr  in  thn-e  geographical  gn)ups.  The 
most  important  is  in  Middlesex  county,  ea^t  of  New 
Bninftwidc,  nitd  extendfs  to  Staten  Island  sonnd  and 
I'aiiiiiii  I.a\  .  It-  noi  tlici  ii  liinil  is  a  line  |:iiirallel  with 
the  Peuusylvaniu  iiaiiruad  fixiui  New  Brunswick  to 
Kabwny  and  almiit  2  mlle«  south  of  it,  tbe  Cheesequake 
( in  k  forming  its  southern  liouiulary.  The  district 
eomprise.s  an  area  of  6H  square  miles.  It  is  within 
this  district  that  the  noted  Woodbridsfe  and  Amhoy 

i-lav-^.  kaolin-,  atid  tire  -iiirnl-  ori  ui-. 

The  .si'cond  tlistrict  is  au  extension  of  the  tii-st  aciXM.<i 
the  staite  and  along  the  Delaware  river  southwest  to 
Sdem  i-ounty.  where  ir  I  i-o— ttic  liv.  i  and  nppears 
again  in  l>elaware.  "Hie  I'reiiton,  Florence,  and  Peu- 
saulcen  creek  elays  occur  in  it. 

Tho  tliiH  district  or  group  of  flay  deimsits  is  within 
lilt  iu  ta  \\  ing  tit  the  Miuth  and  Mtutheast  of  the  Ureen- 
sand-marl  belt.  The  more  important  de]X)siteoocniTinjr 
in  this  i-egion  are  tliose  at  Conrad,  in  tilouce^ter  county, 
and  at  Wheatland,  iu  Ocean  county.  Of  these  three 
groups  of  clay  deposits  those  of  the  Middlesex  <listrict 
are  liy  far  the  most  important,  being  superior  in  )|uality 
and  yielding  an  aggrejjate  product  niaiiy  times  larger 
tliHii  that  of  th«  v>>.-t  of  t\f    lai.  .  .  itul>iin>cl.'' 

Clay  mining  an  a  distinct  industry  diiMasodated  from 
the  manufactuTP  of  clny  prodnets  has  reached  a  fuller 
develojnuent  in  Xew  .ler'^ey  than  elsewhere  in  the 
couttU->-,  this  stale,  in  IiK>2,  contributing  almost  ^per 
cent  of  the  total  product  of  tbe  iTnited  States.* 

S<i>i<lxtt>i,tx  'iiiiJ  'I'ldrtxitix.  .*Nindstone  has  lieen  tpiar- 
ried  in  New  Jersey  from  an  early  date,  espeeially  in 
Bergen,  Plassaic,  and  Essex  counties,  for  building 
purposes,  and  for  moiuiments  and  tomhsiones.  and 
has  proved  thoroughly  duraldc  For  many  years  the 
sandstones  of  New  Jersey,  being  of  finer  texture  and 
less  laniiniKed  than  th<is<>  of  ( 'oiinerticut.  and  <-onse- 
(|uently  of  superior  quality,  have  In-en  extensively  used 

'  «;i-iiliM_»irjt)  ,SnrM  y  of  Xew  Jersey,  ISJS,  (muw  1  ff. 

-Tiuii-a  ti  IIS  y>i  tti»  AnMsrieiti  uu^tula  m  MiuiUE  EiiRiiie«n, 

Vol.  \  I,  VA)fK  177  tt. 

*  United  t^bitea  Qeolagicsl  Survej.',  "Sliuen]  BaioaMses  of  the 
United  StatflB,"  IMS,  pi«D  7i8. 
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iu  NfW  York  and  noig'htioi'ingciti*'!*  a>  a  buildiiiji  miiU-- 
rkl.'  Amongf  tile  many  tic»»ab|p  gtrncturcs  l>uilt  of  this 
stotn'umy  lie  inoiitioiiod  Trinity  rimri  h.  Now  York  <  ity.' 

Tlie  most  cxt*'nt<ivcly  worki  J  .-.luno  (|uarri»'!*  in  tln' 
stftto  iiro  tho!*n  in  the  b«»it  of  n*d  or  lirown  siindstoiR' 
wliich  I  \t.  nds  from  tlic  New  Y^ork  lino  in  ti  troiioinl 
.sontiMM--t.  i  !y  dirortion  acrosks  tlie  stuto  totlie  IKdawnro 
rivoi'.  cuinpriNin^  iin  iircu  of  1..5-4(i  !<(iiiur»'  niik's." 

Tlio  priniriptii  ((niirrving^  jKiints  in  the  holt  hit  in 
various  towus;  of  rafisaic,  Essex.  Hiint*,»i-don.  and  Mereoi 
oonnties.  The  stone,  liko  that  of  Connocticut.  is  a 
{ji-anitic  Kandstono,  oomontcd  by  iron  oxidos,  silica,  uiifi 
••arhonato  of  lime,  and  varviiifr  in  color  fruiu  light 
brownish  gray  t>>  reddish  brown.  The  fine  gnuiied, 
dark  brown  variety  is  most  in  demand.' 

Liinv«totiK»  and  do/'nititfi.  -The  limestones  <)f  th<? 
state  are  widely  distnbutcd  and  have  been  used  for 
many  years  in  the  production  of  litue  au4  cemeut.'  lii 
former  years  quarrying  on  an  extonsfre  scale  was  pros- 
ecuted in  the  outcrops  of  Devonian  liiiu'^tone  at  Lower 
Harmony,  in  Warren  county.  This  limestone,  known 
in  the  market  as  marble.  wa.s  of  a  grayish  hue  and  in 
places  Imnded.  owing  to  alternate  lloee  of  light  and 
dark  minerals.  It  was  worked  mainly  for  the  Pennsyl- 
vania market.  A  very  b«aotiful  limestone,  known 
commercially  as  *'  Rose  Crystal  Marble.'"  lias  Ijeen  quar- 
ried to  some  extent  on  a  subordinate  ridge  of  the  .Jenny 
.lump  mountain  nuige,  in  tbesamo  county.  There  also 
(M-eurs  in  as.sociaUon  with  die  dolomites  at  M«)ntville  a 
beautiful  deep  gman  and  ml  yellow,  often  trandui-ent, 
serpentine,  but  it.  has  not  as  vet  been  qiutrried  except 
for  cabinet  spi'ciniens.' 

Aii  ut/ur  mineral*. — ^Amoiig  the  mineral  products  in 
the  output  of  which  New  Jersey  takes  high  nink.  is 
Portland  cement.  Tiiis  industry  has  had  its  inception 
and  remarkable  development  practically  within  the  last 
decade.  Although  there  is  an  abundance  of  limeetone 
in  the  state,  it  was  thought  for  many  vears,  in  fact  until 
quite  reoeotiy,  that  very  little,  if  any,  of  it  was  adapted 
to  the  manafiictnre  of  cement.  Indeed,  this  was  the 
opinion  expressed  by  the  state  geol<ii_'i^t  in  Is'is.  formed 
after  an  exhauative  study  of  the  various  limc«tou«it»  of 
the  state.' 

Pri.ii'  t<,  isi»i>  till'  production  of  Portland  cement  in 
the  HtuU;  was  not  recorded  by  the  United  States  Ueo- 
logical  Survey.  Beginning  in  18iMi>wiih  a  reported  out- 
]mt  of  20.I.NIO  lj«rt  <  !>.  it  incmtsed  during  the  following 
year  by  aCH>  per  cent  to  <io.0(>0  barrels.  The  rapid 
growth  of  the  industry  continued  through  all  the  suc- 
ceeding years  of  the  decade,  until  in  1902  the  total  yield 
was  y.lod.l.is  bari"els,  or  more  than  100  times  the  out- 
put of  l.S!>vJ.  The  following  table  shows  the 
pro<luetinn  of  Portland  eenient  since  ISDtJ: 

'HtoneH  for  Builtlinc  anil  I'.-inralion,  ))a^  148. 
'Kitiu'ti  Hai»llKi>'k  ot  tiic  I  nitt-l  States,  pagefiMb 
'Geology  of  New  Jersey,  1868,  nagk!  367. 
«aioiiMlDr  BuUdiug mi Deoaia^,  p«es 217 and m 
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The  raw  uuiienHii^  usihI  in  tile  manufacture  of  Port- 
land cement  oecnr  in  many  loealittea  in  San«c  and 
^Vin  ren  counties,  and  t  i  a  limited  extent  in  Iluntei-don 
county.  The  areas  of  principU  importance  are  in  the 
Eittatinny  vallej  and  in  some  of  the  lnt«r-IflghlRnd 
vnlli  vv, ' 

Zinc  ore  mining  in  the  United  States  began  iu  Sussex 
county.  N.  J. ,  in  18S8.   The  ore,  whidi  was  of  the  red 

vririiMy,  ■^^ns  tnken  to  tlie  'Tovernmeiil  aiNensi!  at  Wiish 
ington,  where  it  was  induced,  and  the  nine  used  in  the 
brans  designs  of  the  Btandard  of  woighte  and  nMBMitea 
ordered  by  Congress.  Tho  prorp>'S  itsed.  howfver,  was 
too  costly  to  permit  commercial  production  of  the 
metal.*  In  1848  the  New  Jersey  Zinc  Company  waa 
organized  nnd  erected  at  Newark  an  extonNive  pinnt  for 
the  reduction  of  the  metal.  By  1862  the  industry  Iwd 
made  coneidetable  headway,  860  tona  of  metallic  sine 
iM'iiij:  priKluced.  In  1S53  the  output  iiirrensrd  to  1,440 
u>\\-.  \\\\'\  for  some  years  the  state  was  the  only  pro- 
dnn  I  of  ziii,  in  the  country.* 

The  zinc  deposits  of  the  ^tate  otvnr  in  Stf-^rx  (-(nnity 
on  a  ninge  of  Jiills  wliii  li  coniuit'iices  ntar  SparUt  and 
extends  in  a  southerly  dii-ection  thi-ough  Stirling  to 
Fmnklin."  The  pnlnt-  of  |>rincipal  produotion  have 
been  Ogdensburg  and  1' niuklin." 

The  marls  of  New  Jersey  have  been  dug  for  use  aa 
fcrtilizei-s  since  the  early  history  of  tlie  state  The 
marl,  or  (Jreensand  region,  is  in  the  soulhei  n  luirt  of 
the  state,  and  is  comprised  within  a  belt  from  t'  to  15 
miles  in  width,  extending  from  the  otrean  below  tsaody 
Hook  across  the  stat«  to  the  Delaware.* 

The  quarrying  of  n>oting  slate  in  New  Jersey  dates 
from  about  1828,  when  it  i»  believed  the  tirst  quarry 
was  opened  by  Mr.  Evans,  near  the  Delaware  Water- 
gap.  Tlie  >!iite  ilcposits  of  the  state  are  extensive  and 
occur  mainly  within  a  belt  entering  the  state  from  Penn- 
sylvania and  extending  entirely  aoroee  the  northern 

jMirt  of  the  ^lafe  In  tlii'  Nc»w  York  i*tjiti'  liiu-.  mid  al<in^' 

the  noithwt^sU  1  n  Imnln  of  Kittatinny  valley  for  a 
distance  of  about  :;•> mile-,.'* 

The  state's  production  of  aoapatone  in  1902  was 
obtained  from  Warren  countv. 


*n«oI(igii'sl  Sarver  ot  New  Jcsisev,  IMO,  pug«  SM. 
!     'ritMlaetkmaadMBeilieicf  Zuc,  poeelS. 
I     '  MetaNic  Wnlth  of  \t»  tTnltad  8tat»,  by  S.  D.  WUtncnr,  pm 

H4«ff. 

"tieology  ot  Kew  Jerae},  laOd,  piits«  201. 
''Ibid.,  pmpi  61S. 
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Doctor  Wixluwnntt,  wrStinff  in  1847.  pivns  h  concise 

presentation  of  tbi"  mitirnil  t  i  >oiiri  i  -  n|'  Xew  Mexicn. 
".In  i^paniati  times  several  I'icli  uuues  were  worked  ul 
Ato,  at  Cerrillod,  and  in  the  Natnhe  monntaiius  bnt 
noni'  tit  pi-eseut.  Copfjor  is  found  in  abniuhince 
throt^hout  the  country,  but  principally,  at  La  Tijera, 
Jetne«.  Abiqnhi,  Guadiilnpita.  etc.;  iron,  tfaon^b  also 
abuiiilniitly  fouinl.  i'^  i  ndu'ly  < i\ crloolifcl,  CohI  has 
been  discovered  in  different  luculitiev,  u»  iu  l4ie  iitttun 
monntains,  near  the  Tillafpe  of  Jemei,  sontbweet  of  ijanta 
Fc,  rtiul  n^ar.  'nif  «niith  nf.  P!;i''('r  iiimiiitailn.  Gypsum, 
both  common  and  ^elenile,  is  foiuni  in  liir;jfe  quantities, 
exteaaive  lajen  of  it  exif^tiii^  it)  the  mnuntninti  near 

Al>Jodoues,  nti  f lip  Kio  ( iTiiiii Ir-.  ;i in  tin  lu-iu'li'ii 'i  Sk 
of  the  celei)rated  salinax.  it  i-s  used  as  comiuou  lime 
for  whitewaahlnjf ,  and  the  crystalline  or  aeknlte  InatMd 
of  wiin!(i\v  <.rInsH.  Aliout  KM)  miles  siMitli-southeaatof 
Santa  Kf,  on  the  hijyh  tiiM<vhuul  Ix'tween  tlie  Hi<i(Tnin<lp 
and  Pe«'os,  are  some  extensive  salt  lalves.  or  saliniis. 
from  wliieli  all  the  salt  (luuriiite  of  sitrlu)  used  in  New 
Mexii  o  is  procured." '  Very  little  mining  was  done  hy 
the  Americans  for  many  years  after  their  occupation  of 
the  territory. ' 

Abide  from  the  minenil.s  i-ouiuiereiully  proiluccd  in 
1903,  depi^sitrt  of  alum  and  sulphate  of  ^nminn,  cinna- 
Ijar.  molyl)denuni,  tiint'vff^n.  vanadium,  and  serpentine 
arr  know  ti  to  oeeur'  in  itn  territoi'v. 

'Miiu^ral  Rtvoun'VF  <>l  thv  L'liiluil  .s^tuli*,  l>y  llru«  iiL>  ami  Tav- 
lor,  tS«>7,  jKiue  ;125. 

'  ilii^torv  <i(  the  FiM^flc  Gont  States*  by  Hubert  H.  Bancroft, 
Vol.  XIl/pap'Tig. 
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In  addition  to  the  productiTe  mining  there  irere  159 

n|ii  r:i(ni  -  i  n^^jif^ed  in  developing  l.")9  mines  and  wdls, 
of  the  following  cbamcter:  (rttld  and  silver,  i.d(>;  petro* 
lenm,  S;  and  coal,  1.  They  gave  employment  to  S58 
wage-earners,  who  were  paid  if:i70.8S»!  in  wajjes.  Other 
expenses  were  contract  work,  973,i2»;  miscellaneous 
expenses.,  $84,125;  and  the  cost  of  supplies  and  mate- 
rials. ^l;|S.  (ss. 

The  following  tabU"  shows  the  \ahie  of  the  pruduvbt 
of  all  the  mannfactnring'  industries  of  the  territory,  as 
reported  at  the  ei-nsu-  ■>(  and  the  products  i»r  (he 

mauufttcturing  industries  which  cbietly  utiliise,  as  raw 
materials,  the  products  of  mines  and  qnarrie*: 


tiir<-  

I  Itiv.  kUs^.  iilvl  srtiiii.  f.ri-lih  iH  ,  

Ir.m  i9ii(i        1  ninl  thf-rr  j  nniur;-..,,,  

^lc•tJlls  -mil  III.-- ■-]  pr.i.lii,  t..  <.iliv-  than  Inili 

Jin.l  .t.-.  I  

^li.^-t■^lll:l^■l^il"v  jii.imJrif   


6.^.  .Mil 


AUiiilier. 


The  utatiuf:u'liiiv(l  pitHlllctS  thuii ba!<*'d  upon  ilic  piixl 
ucta  of  uiinei<  and  <|uarries  constitute  32.T  per  cent  of 
the  total  vahie.    The  value  ol'  the  mineral  pmUiction 
of  the  territot  v  in  I'.mh'  was  $2,686,473,  or  a2.4  per 
cent  of  the  \'aliie  of  the  combined  product  of  Hiaiiufnc- 
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tureti  and  minoH  and  ((nanies  of  tli<>  tfiriti»vv.  Mini's 
mod  quHi  rifs  in  11M(2  employed  S.i'To  \Vii<,'e-p!iriu'is,  who 
wore  paid  lf>l,<j4*;.H.'l.'i  ill  wajfps.  In  linio  nuumf natures 
guvc  <>MiploviM(>nt  to  2.fiou  wugi;-oarnci>,  who  were 
paid  !^l.;sr>o.5sii:  t|](-r*>l'oi-i>  lOAnu^tares  gave  employ - 
meat  to  53.8  per  <'<-nt  of  Ibe  wage-earners  aod  paid  45.1 
percent  of  the  wajjoh,  while  mines  and  quarriei:  gave 
•mpluymcnt  to  Itiit  4ri.7  pur  cent  of  tho  wago-earDArs 
and  paid  ^i-lA*  per  <  enl  of  tlic  wajjes. 

The  following  table,  compiled  fioui  ro ports  of  ihf 
United  States  GecHogkal  Sarvey,  abowe,  with  the  ex- 
ception of  copper  ore,  values  for  which  ewn  not  be 
oUiKHied,  the  yalne  of  the  annual  pn.Mluctioii  of  the 
principal  mtncralB  of  tlie  territory  from  1890  to  1903: 

lit  H'li.'. 

lfn>i-'1  si/ii.>     i.|<>j;lcal  Mrtsy.  "3lln«ntl  Kaounies  <■(  tfa«  I'liUed  Slaw*."] 
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cior  «( ttte  lUntiTaliM  U  teBiMd  *radiMt,«llvcr  at 
gina  iB  Table  1  an  the  wuea  at  the  mine. 


1  K-tliniitfM  i.J  III.'  Iiirv*' 
ntlntntr  vaiuv.   1  hv  vaItk^  | 
'Soi  tepurted  wutrattilj^. 

•OomncicM  TMue. 
<  Cnnm  DbuM*  vncspi  for  gold  and  adTer. 

C'Jtf/,  hit  mill  iin'iK. — The  produetion  of  ookI  in  New 
Mexico  wa8  tintt  reported  for  when  it  amounted 
to  157,093  short  tons.  It  was  then  mined  in  Raton, 
CVrillii.s.  (iiiMup.  Monero.  and  Sin  Petlro  lounties, 
which  represent  the  present  counties  of  Colfax,  Santa 
Fe,  McKinle^r.  and  Rio  Arriba.  In  addition  to  these 
eoiintie>  eoiil  is  now  mined  in  LiiK'oin.  Sun  .liiun.  San 
Miguel,  and  i:>ocorro  counties.  McKinley  and  Colfax 
eoontiea  are  the  heaviest  prodneei-s,  their  product  hein^r 
over  74  per  cent  of  the  total  toiin«}je  of  the  territory. 
The  coab  range  from  lignite  to  anthracite,  conj^iderable 
quantities  of  the  latter  being  fonnd  asmciated  with 
Iritliiniiious  eosil  in  the  (j'rillos  distri^-t. 

The  following  table,  compiled  from  reports  ul'  the 
United  States  Geo1<^Ga1  Survey,  shows  the  annual 
production  of  coal  from  lss'_'  t<«  i;mii>; 

T.xBI.K  4.  —  AwtMfll  liniihftiiiii  ii/rivr/,  hitliin'iiio'i'  :  SSf!  >"  190,', 
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Slliilt  lulu 
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\X^:^^  ^,\l 

1  in','.  :yi 
]((•*.. '>ir. 

ua  

I-'^IT  

Wl  

lan  

(hdd  and  gilrt  r.  The  OUl  Placer  jrol<i  mines.  ;'M 
miles  Boutbwest  of  Suntti  Fe.  were  <liscovercd  in  Isi'S, 
and  were  worked  to  a  eonsidenil)le  extent  Uy  tlie  Mex- 
icans in  the  early  days.  The  New  IMaeer  fiolri  mines 
were  discovered  in  1S8:»,'  Silver  wa.«.  discovererl  at 
Georgetown  in  \s'-2.-  The  rich  Laku  Valley  silver 
mines  eommemiHl  jnoduciug  in  1881.  The  "Bridal 
Chamber"  at  Utke  Valley^  a  cavern  in  the  limcstoiio 
lined  with  rich  sih-er  ores,  was  one  of  the  most  remark- 
able ore  d<>posits  ever  found.  It  was  here  that  Gov- 
•■rrior  .Sitford  offered  1^.70,000  for  tlie  ore  he  eould 
extract  unaided  in  ten  hours.' 

The  decade  1880  to  1889  witnessed  a  large  increase  in 
the  goKl  and  silver  production,  as  shown  by  the  follow- 
ing table,  compiled  from  the  reports  of  the  Director  of 
the  Mint: 

Takb  B> — AtanudfroAitiiini  'if 'j'ti<t  and*Uter:  tSSOtoJiSA. 
tR«|MMti  of  Om  ClNcuroit  the  Itint.] 
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'  Ci.itiilur  viiltii*. 

Vif/jjM  f. — Twoi'opjKM"  mines  were  extensiv  i  l  \  s\  urked 
beforetheCivil  War— the  .Santa  Ritaand the  Hanover'— 
tnrninjr  out  about  1'2  tons  of  c  opper  per  week  and  »»m- 
ployiti^r  joint'.*'  aliout  ""iN)  hand*;.*  The  Santu  Uita 
miiie.s.  near  Silver  City,  were  diacovered  by  Lienteitant- 
Ciiliiiic!  Carrisco  in  ISiHi.*  and  were  extensively  worked 
for  eopjier.  much  of  it  native,  before  the  tiailjideo 
Furcbiue.* 

(Cnlled $Utca Ucolagioal  Sunv!.  "  MUifnil  licaaiuvool  tlie  UulU"!  -^inu-  '  | 
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IWl  

1S9»  

l'r-vi"«x  Mf^»,..s. — The  production  cla.>*sitied  a-  pi-e- 
cious  stones  consist^  of  turipioisc.  from  ( irant  and  <  )lero 
counties,  and  gariieL»,  from  McKinley  county.  The 
valne  of  the  turquoise  product  in  1902  was  SSl.lOO,  of 
which  S(7.i'i<H>  wu.-.  from  the  miiic:>  of  (inint  county  and 
>s!.r>oo  from  Otero  county.  The  gametM  from  McKin- 
ley county  were  fonnd  by  iDdividnals,  and  were  not 
from  any  regularl\  operated  mine. 

'  Harper'*  EnfVrloiKili.i.  V.O.  IX,  pa^i' 44'.*. 

•Til.' Mineral  fn-luMry.  lS!>-.>,  Vol.  I,  imu-.- 22». 

'  Hi'tur  v  .ii  the  l':i.-i(i<-  ( Oaft  .'Slalos.  \  <i|.  Xll,  page  755. 

MlinerHl  Ucwmrccx  k1  llu-  ftiilcl  pitatcs,  I  MS?,  IMge  illS. 

*  Harper's  Encyclopedia.  Vol.  JX,  ukge  448. 

*The  Mineral  fndnstry,  18B4,  Vol.  Ill,  page  247. 
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The  most  interesting  of  the  aneient  turquoise  work- 
ings uro  in  the  <  Mialchiiitl  moniitiiin  ("  Chal<  huitl '"  is  tlic 
Indiau  uonic  for  tiirquoise).  'llie  entire  bill  M  under- 
mined by  cavpf*.  and  there  are  two  imnienBe  open  cute. 
th«  largiT  l>ciii}r  nvri  f.  1 1  aciofis  and  feet  or 
more  in  depth.  Avcui-diug  Ui  tradition,  a  great  ruck 
slide  occurred  here  in  1680  that  buried  mine  twenty^five 
Indians.  The  n'quinition  of  the  SpuniunlH  «n  the 
neighboring  pueblo  of  Han  Moicos  for  more  IndiauB  to 
take  the  phice  of  tboae  entomhed  led  to  a  general 
uprising,  timt  resulted  in  driving  the  ^Mnjardi}  out  of 
the  country. 

■  Modem  turquoiee  minin$r  in  New  Mexico  has  been 

(k'veloppd  >iiM  (' tih'  1I  II--HS  of  ISiMi.  Tlu  rr  mr  (!ii<'<> 
districts  wbcrc  turquoise  iis  produced — the  aucieut  tur- 
quoise mines  in  the  Oerrilioe  roininir  district,  18  niilee 
south  <if  Santa  F»r.  u  locality  iti  tin-  x  ii'Iiiily  nf  Cow 
Springs  uiountuiu  and  Burrow,  und  thi;  mines  opened  a 
few  years  ago  in  the  Jarilla.  district,  in  Otero  county. 
Ill  oponing  tho  olr!  workings  of  tho  aiinicTit  minrs  ^tntii' 
tuuumera  and  pottery  in  contiidenihle  quantities  were 
found.*  ' 

For  thi-'  rli  (  adr  from  1S!«>  to  UHIO  fhi-  toral  output  itf 
the  l8i"gcst  turc[uoisc  mine  at  (Jcrrillos  uuiouiitcd  to 
more  tlwn  19,000,000  in  valae.  A  single  stone  has  been 
sold  for  as  mucb  iis  §;i.iM»o. 

Pyropo  garnetti,  tioniftimcs  railed  Arizoim  rubies,  are 
found  on  the  Narajo  resorption.  .\n  interesting 
variety  of  green  semiopal  baa  been  discovered  in  Taoa 
county. 

Siimijtt'iiitM  <iti<l  ij'iurt--!ti.M.  -Smdstone  qiiiirries  are 
opei-ated  in  Jiemalillo,  (jolfax,  and  8an  Miguel  countiecs 
chiefly  for  building  stone.   Inthevicinityof  LasVegaa, 

riot '^]trini:>.  anil  Alliui|iii'fi|Ui'  nrriir  heds  of  light  gray, 
lirowii,  and  pink  .-.uml-ioni-  of  tin  •  t«-xtnro.* 

'  Kei"firt  of  the  Oovernor  of  .New  .\lexi(Mj,  ISWl,  page  •406. 
'Stones  for  BaUdiny  vnA  BeconiUm,  by  Beoige  P.  Merrill^ 
pa«p*  i-19.  < 


I  All  other  minerah. — Amorpboos  grnphite  is  found  in 
I  the  Haton  mountains.    The  total  gmphitc  production 

of  the  territory  wati  reliucd  graphite  from  one  eatab- 
I  Hshment,  an  incorporated  company.  o]X'ritting  in  Colfax 

••ounty. 

I  One  indiv  idual  operator  worited  two  iron  mines  in 
I  1903  in  Grant  county.   The  deposits  of  iron  ore  in  the 

territory  are  numerous,  extending  from  the  llaiton 
I  mountains  lo  the  Placer  and  Sandia  mountains.  Ore  of 
I  excellent  quality  is  found  near  Las  Vegas.   At  the 

IlanoV'  T  r'jpin'i  r)iini'  llu  ic  i-  a  lieavy  supply  of  irou 
j  ore,  partly  magnetic  and  partly  u  red  hematite.  On  tlie 
I  Rio  Hnereoi.  associated  with  coal,  occur  frequent  bands 

\  of  iron  ore.     Kjist  of  tin- (Jallina--  raiii/i'  and  afnnit  HO 
miles  we«tof  iSocorro,  in  tiocurro  county,  tbcrc  i^a  large 
tract  of  land  covered  with  iron  nodules  that  have  been 
^liii:i]n/d  in  large  qiwntitios  for  u<c  a~  flux  in  --nielter-. 
I  Good  iron  ore  occuru  also  in  the  Santa  itita,  liurKis,  and 
I  other  ranges  in  the  southern  part  of  the  territory.* 
Marble  was  quarried  in  I'ihl'  at  two  quarries  in  Otero 
county.    Near  tbe  Kio  Pucrco  station  of  the  Atlantic 
and  IHieific  Rulroad,  in  Valencia  county,  are  depoeiCa  of 
travertine,  or   -<tal;!ginitie  matter,  thus  far  rx[iIoif(>d 
only  in  a  preliniiiiHry  way.    The  Ktoue  rarics  in  color 
from  almost  white  to  almost  bhek,  and  from  tnuisiln- 

eent  to  <ipiUjU4'.    The  better  \  arii>ti>  -  <ho\v.  Avhen  p'  l 
i.sjied,  a  silky  luster  and  a  radiated  fii»roUii  structure.' 
White  and  black  marble  occurs  in  the  White  Oaks  din- 

triet,  Lincoln  eounty. 

'  Mien  was  olit4iitied  from  one  niiur  in  Taon  eounty. 
It  has  also  been  \vt)rked  to  some  extent  in  the  (.^riblven- 
ville  district,  liio  Arrilmeounty."  Phosphate  rork  '.■in-- 
reported  for  the  lir.st  time  as  mined  to  a  .■iuiall  <'xU'nt  m 

j  liuna  county. 

I  lilted  .^ui(oi<  < it.'^jluKical  Survey,  "Iflnml  BeMKUMs  of  the 

L  tiiU-*!  States,"  ISisH,  im«e '.'.SS.      _  * 
f     'Stones  for  lluildin;' and  Deoomtion.  jkmp'  'J7-). 
I     'The  Miuttral  ludiutiy,  IfiW,  Vol.  VII,  pug^  510. 
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The  mineral  reaourcea  of  the  state  are  varied,  38  dif- 

feifnt  nuiu"nil.»  coiitriliulinj^'  to  the  .stat(''>  output  in 
VMi-J.  Aiuoug  tl)o  various  hinnclics  of  tlic  iiiitnn}>  indus- 
try in  the  state  the  manufiutun' of  oemeDtis  foremost. 
Both  nuturul  roclv  and  Portland  wiiieiit  are  priMhu-t-d  in 
large  (juuutities:  and  Xew  York  lias  led  tlie  .stalv^  f<ir 
DiailJ  years  in  the  priMhu-tion  uf  iialunil  rock  ceiiieiit. 
The  greater  pavt  of  the  crygtalline  graphite  production 
in  tlw  United  States  coioes  from  the  minee  at  Ticon* 
der<»pi,  in  Ks.m'.v  toiintv.  where  the  mineral  lias  l»oen 
uiiiuHi  for  nearly  a  century.  The  }fypsum  depusiU  uf 
the  state  are  extensive,  and  in  ^ypnum  roininir  New  York 
nitilcs  t'nurtli.  '!'he  i.'las.s  satid  fiiiiin!  in  t!if  -itutcooeurs 
in  a  fonu  sutlit-icntly  dwiiitegrati'd  to  ii'«iuir,'  no  further 
eruflbiag  Ix^foi-e  uning  it  in  theiiMUiufttct;>t>'  ui  ^dass.' 
The  corundinii  and  emery  minei}  near  rueLskiU  are 
anionf^  the  hirgest  producers  of  these  abrasive  materiakt 
in  the  LTnited  States,  and  in  the  production  of  garnet 


'  |Inite.l  .Stjilcr  <;e..l..jriiHl  Somy, 
VniU."*!  StUUs*,'"  iMigi-  1010, 


•  Uineial  Bcknwiom  of  tin* 


for  abrasive  purposes  the  »tate  mnk«  bigb.   Most  of 

the  Imhr-t  irii  ';  nuid.-  in  the  I'liited  States  nw  from  the 
quarries  of  the  state  along  the  oas^tern  itlupea  of  the 
AppafakcbhiD  mountains.  The  ittate  for  many  yean^ 
ha.s  Iteen  a  larirc  producer  ()f  tihrous  talc.  iiio«t  of  whi«'li 
is  used  iu  paper  making.  Kxtensive  deporiit^  of  clays 
are  widely  scattered  and  many  of  them  are  capable  of 
lieinjr  "'-I'd  in  the  manufacture  of  terra  <  otta,  ro<iliiig 
tile,  aud  llie  coarser  grades  of  pottery-  N'atunil  gas  !>$ 
also  found  over  a  very  large  area  of  the  state.    It  was 

lirst,  us<'d  us  a  source  of  light  and  heat  at  Ki-edoniu,  Chuu- 
tauqiiu  county,  in  iHiil."  The  oil  territory  in  New  York 
i« a  oontinuation of  the  Hradfoni.  Pa.,  lield  and  haalieen 
more  or  less  profluctive  since  1S(;5.'  With  the  excep- 
tion of  Pennsylvania.  New  York  '^tale  is  the  lai^,st 
producer  of  the  magnetite  variety  of  iron  ore.  which 

'New  York  SluU'  Mnwiiiii.  Itullelio  \<i-  VJ,  imt'eliH 
^  Unittnl  8ttttt«  (ic-ological  Burvi-y,  "  .Mineral  UcMiimtsi  »>i  the 
United  Statw,"  IWX,  pe^e  MS. 
*  Mew  Yotrfc  Bute  Muaeam.  BnUetin  Ko.  IS,  page  JSCS. 
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ulHiunds  in  the  Hi^hlnndr^  of  the  IIiulsoii  and  in  the  | 
Adiniti  ljirk  ir.inti.  where  the  ore  has  Iveeii  mined, for 
ovn  a  (  i  rilurv  >a  llii^  I^Jike  Chaniphiiu  vuHov.'  In)n 
ores  of  both  the  red  and  brown  lieniiitite  variety  arc  also 
mined  in  the  .-.tate.  and  in  a  nunibor  of  localities  ore  of 
the  hematite  vuriety  is  found  suitable  for  metallic  jiaitit. 
and  is  abo  uiwd  for  eolorin;^  matter  in  making  mortar. 

The  numerous  quarries  of  the  state  pi-odiiee  nniuially 
larjfti  and  valuable  (juantities  of  line  stones,  amoiij?  whieli 
are induded  the  j^ranite  <'f  tlu'  AditninliM  k  r-egion.  the 
sandstoneRof  Potstlamand  Medina,  tlic  bluestone  itf  the 
Htidson  valley,  the  Khell  limestone  of  TiOekport.  the 
black  marble  of  (ilens  Falls,  the  red  marble  of  \\'ar- 
wick.  the  verd  anti<|ue  of  Moriah.  the  roolin^'  slate  of 
Washington,  Kensselacr,  and  Columbia  counties,  and 
the  white  marble  of  Westchester.* 

Other  minentls  mined  or  quarried  in  the  state  in 
greater  or  \mi_  quautitio8  are  cryi^talliiie  quartz,  feld- 
spar, fliDt,  iDfuiioiul  earth,  lead  and  zinc  ore,  and 


The  following  minerals  also  occur  in  the  state,  but 
ware  not  ])roduied  in  <-ommereial  <|uuntities  in  1!»hi>: 
Baiytes,  ehrysoberyl,  copper,  fluorite.  ilmeiiite,  man- 
ganese, inolyMenum,  monazite,  nickel,  pyrope.  rutile, 
serpentine,  strontium  ore,  wfaetatODes,  mica,  toarma- 
line,  and  «ulphar  and  pjrifte. 

In  addition  Co  the  productive  minen,  quarries,  and 
wells  shown  in  Table  1,  •!  openitoi's  reported  mines 
an<l  quarrii's  having  no  production,  the  work  done  dur- 
ing  beiiigconfinedtodevelopmentandcRre,  These 
operators  jfave  employment  to  W  wage-earners  on  an 
average  during  the  year  and  imid  $50,403  iu  wages. 
The  11  salaried  officials,  clerks,  etc.,  received  $lfl.6fi9: 

the  contract  work  amounted  to  only  S.'.iKi;  i],,.  mUn  l 
laneous  expenses  were  1^1,131;  aud  the  coat  of  supplies 
and  materUe  was  19,164. 

TIk'  follow  iiiL''  l:iMf  >li(.w>  tlir  \  Mlue  of  the  products 
of   tintniitai'turing  indusines   otis«'d   primarily  ujmim 


'  New  York  iSiate  SiiMiUm,  liuUetui  Ni>.  1^,  (> 
*  King's  Handbook  of  tbe  United  Stat«is  pag» 


minerals  mined  or  tjuarried,  as  well  as  tbe  ^^aliie  of  all 
maniifactunHi  products  of  the  state  as  reported  at  tbe 

census  i)f  llHMi; 

T.UiLE  a. — .VtiHiiKutiiiy^  l-ier'l  primai'ilg  upon  lite  prmitiHt  mmet 

mitiuartUfK  1800. 


1  ntnmidii  itiTt^  

Bii*i|  >i|*>ii  t'r.H|iirC>  nf  Ml  .|iuirrie*; 

'^li'.-ijilviil-- iiri'l  pri.(lti','r.H  

CUty.  cllt-^.  Iltl<t  »T<i|]L'  ITTttltlrU  ....... I 

InMi  njiJ  --Uvl  iiti<!  Ihrir  |in«lucti<  

MetalnanaliiM'tal  )>rii<lurls,riUiernHUIItDIi 
and  nn-1 . 


S7lt.  Uf:* 


Mlicellttiieolu  ladiutrle*   Iw.MtiMS 


AUotlm.  j  1.*«.«S5.«;< 

Tbe  value  of  the  manufnciurrd  produds,  Imscd  pi  i- 
marily  upon  minerals  mined  aud  (pnirricd,  a>  show  n  l»y 
the  foregoing  table,  amounted  to  *41>i>.7iH.riL'r).  or  -J-J.i't 
per  cent  of  the  total  value  of  all  manufactures  in  the 
state  as  reporte<|  for  1!hh.i.  The  value  of  the  output  of 
the  mines.  t|uarrics.  and  wells  of  the  state  in  I'.'O-i, 
^il ■t0.4-_' I.  W!i>  six-tenths  of  1  per  cent  of  the  total 
value  of  all  the  manufactiuicK  of  1\HM,  and  the  products 
of  mining  and  (juarryin^'  in  1902. 

The  wage-ejirnci  s  employed  during  the  census  year 
19U0  by  tho  Diauufaeturing  industries  of  New  Vork 
Htafe  numbered  849,(»50,  and  the  wages  paid  anutnnted 
to  !?4oS.M5ri,il,->2.  The  operators  of  iln  mines,  (|uarries. 
and  welU  of  the  state  repoited  that  they  employed, 
during  1902,  9,560  wafe-earaers  and  paid  |5,0»$i,758  in 
wages,  .Manufactures  an<i  nnning  ttigcther  gjive  eui- 
ploymeut  during  the  year  to  85b,tiI6  wage-eaniers  and 
paid  $418,955,405  in  wages.   Mannfnctnres,  therefore, 

•  inployed  !ts.'.»  jior  cent  of  the  wage-earners  ami  jKiid 
<.*s.  s  per  ceut  of  the  wage^,  and  mines  and  quan'ie!i  gave 
enqiloyment  to  but  1.1  per  cent  of  the  wag^-eamer?  and 
jier  cent  of  the  wages, 
riic  following  table  present«i  the  value  of  the  annual 
production  of  tbe  leading  minerak  of  the  state  from 
1800  to  190S: 


Tabu  8.— VALU£  OF  AKKL'AL  PROPUCTIOX  OF  FBINCIPAL  MINKRAI^:  laW  TO  1908. 

[Unilol  0«Ol«KUitl  Survejr,  "  Miumil  Rexmn'm  of  the  I'nltcd  (iliUeiL"] 
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('tiiiiiit.  -  New  York,  which  leads  the  fitatcs  in  tlio 
tiiaiiufuL-ture  uf  tbe  KoBendale.onmturulrockctniiL'iit,  is 
also  the  state  in  whieh  the  iiuhistry  in  this  counti'y  was 
fitfit  established.  ^NatunU-eoiuent  rock  was  finst  di^^v  - 
end  in  tliu  oountryabont  1818  at  or  nearCfaittenan^'u, 
Madisrtii  rounty,  N.  Y..  and  was  lii'sl  used  in  the  eon- 
structioQ  of  the  Erie  canal.'  In  18^,  when  the  Ulster 
tiounty  Mction  of  the  Delaware  and  HndBon  cana)  was 
under  construction,  hydraulic-ecnient  nx'k  was  difioov- 
ered  near  Kosendale.*  In  1825  a  rock  duiilar  to  the 
Chittenango  yariety  was  dieoorered  at  Highfalls,  in 
Ul?<ter  countv,  and  the  first  crushing'  mill  was  ereoted 
there  in  IHM.  In  IHM  a  mill  was  built  at  Kotteudaie, 
in  UUter  county.  This  localttj  Mon  became  the  lead- 
iiiL'  •  liter  for  this  industry,  and  iiusso  ix?iuainetl.^  Ex- 
tensive workii  were  al«o  erected  at  Wbiteport.aud  at 
other  places  in  tbe  rioinlty. 

I'lHin  till-  CMin jili-tidii  uf  till'  ciiiuil  .-Ktisitv  in  the 
manufacture  uf  cciuunt  greatly  declined,  but  upon  tbe 
reopening  of  the  old  Snyder  mDl  interest  rerired  and 
the  natural  ix)ck  ci'iiuTit  wa-  luadi-  fof  the  ^mi^-iil 
market.  Since  when  un  exceptionally  high  ^rndc 
of  cement  rock  was  found  at  Akron,  in  Erie  county,  an 
inereasiiiL;'  iiidu''tr\  Iiiis  ln'cii  maintained  in  (ii:it  nH-rion.' 

Certain  strata  of  liiuestouc  were  fouud  ucar  South 
Bondout,  Ulster  county,  that  are  well  adapted  to  the 
uninnfacuii !•  of  Portland  ecmrnf.  ain^  -(litable  clay  for 
'  itii  pruductiou  was  also  found  near  Phoenicia,  in  the 
same  county. 

The  following  tabic,  compiled  from  the  report-  r,f  the 
United  States  Geological  Survey,  shows  the  annual 
productuMi  of  botli  Piprtlaod  and  natural  rock  cement 
from  1890  to  190S: 

TaIII.I^  4.  —  Aniiuiil  jirotliirti'iu  nf  remfnU  /.vrwy  <n 
lUnUcd  nuMt  a«(iliiglt»l  ttanrey, Hliuiral  Kwawoes  of  Ute  tTniled  guu««."l 
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JO  VM)-1  a  loljd  of  lil  ]»lant.s  in  the  slate  were  inakinj: 
cement,  11  of  which  manufai'turiug  natural  rockcenietu 
only,  8  uakiogr  Portland  eement  only,  and  S  mnking 
both.  The  total  output  was  4.T8-J,147  barrels.  value<l 
at  $<i,4i5ti,4>dy.  Of  (bis  output  ii,577,3'k»  iMirrels  were 
natural  rock  eement  and  1,166,807  Porthud  cnneot. 
Ulster  eonnty  alone  produced  1^730,750  barrels  of 

'I'nitwl  Slale?^  (itNiliivical  Snrvev,  "MimTal  Resoonsos  of  the 
Unilwl  Stall's,"  l'.K)2,  iwjftw  TUT  to  T»!t. 

'The  Mineral  Imliistrv,  1H«7,  VoL  VLjDf^)K2. 

*t:niti>(l  States  fn-ulo^'iciil  8«my,  "IfSSial  BwoBiw  ot  tbe 
iruit«U  iitatee,"  mo,  7W. 


natural  rock  cement,  or  7tf.3  per  cent  of  tbe  total  for 
the  state. 

/./,7/<  ^/wi/.f  dolitiiiift h. — The  limestones  in  the 

;  state  tliat  furniwh  building  stone  belong  to  tbe  follow- 
;.infif  named  formationB:  Gbleiferons,  which  may  be 
tnu-ed  alonjir  the  Mohawk  valley,  in  Herkimer,  Mont- 
gomery, and  Oneida  counties;  tbe  Chazy,  seen  in  Clin- 
I  ton  county  in  its  typical  derelopment  and  in  the 
j  ( 'hiunplain  valley:  the  Trenton,  found  in  Montj^mcry, 
I  Fulton.  Herkimer,  Oneida,  Lewis,  Jefl'eriKiu,  SL  Law- 
I  rence.  Hamilton,  Clinton.  Essex,  Warren,  and  Saratoga 
I  ountii"-;  the  Niaj^ani.  vvhich  has  its  givati'St  develop- 
I  uicnt  near  the  Niagara  river;  tiie  Lower  Helderberg, 
found  in  tbe  Rondout  ralley  and  in  Ulster,  €h«ene, 
I  Herkimer,  and  Otsef»o  counties;  the  Upper  Hel<lerl>erjr. 
found  in  Onondaga,  Cayuga,  Seneca,  Monroe,  GeueBee, 
Erie,  and  Ulster  oonnties;  and  the  Ttilly.  found  in 
Onoudajfa  countv .    A  stratum  of  Lower  Silurian  linic- 
tttoue,  tiO  to  70  feet  iu  tbicknes6.  Is  extensivel}'  worked 
for  ornamental  and  building  pnrpows  at  Greenport, 
('<iluinliia  criuiit).    It  i>  a  stoue  of  nu'iliujii  texture, 
semicrysitalliuc,  highly  fussiliferous,  of  a  water- blue  or 
gmy  color,  and  has  been  known  as   coal-shell  marble.** 
In  ViU'ioiis  towns  in  Montt^onn'r  y  roiints  a  u'i'iiy  or  Miu'- 
gmy  tscmicry stall! uc  limcstouo  ib  quarried  for  buildiug 
material.*  The  Onondaga  gray  limestone  Is  well  de- 


veloped and    is  exicnsivi^h' 


'I' 


hiondajja 


county.  The  Upper  Helderberg  bed*  at  Auburn, 
Cayuga  eonnty,  have  furnished  gray  and  Mne-gray 

majfiiesian  limestone  sin<'t'  I'^IO.  when  tli*'  first  qnarrv 
was  opened.  Tbe  Lotkport  gray  limciitouc  has  been 
quarried  in  Niagara  eounty  along  tbe  Erie  canal  since 

18-2.-..'' 

The  181  quarries  froiu  which  a  production  wa.s  re- 
ported in  1903  were  located  in     counties,  and  had  an 

afif^'n'intt'"  nntptit  valued  at  $2.;"i<'?!.."'';t'.  York  tlms 
taking  tiftli  place  amoug  tlie  states  in  the  productiou 
of  limestone.  The  increase  orer  1901  amounted  to 

!!*7»»4,.S:ii).  T!m  \ulue  of  the  lin^  -tone  quarried  for 
building  purjjoscs  in  IttOa  atuounted  to  $48U,1-11. 

iVAw^mnn,— Tlie  oocnrrenee  of  petroleum  in  New 
York  --tut*'  lirst  recoixled  l^y  u  .Tesuit  iiii^-ion.-n  v 
who  visite<l  thi-  oil  spring  at  Cuba,  Allegany  county,  in 
16S7.  Tbe  Indians  valued  tbe  oil  from  this  spring  iFor 
it<  vi-pposed  cunitivn  jmwers  when  externally  applied, 
aii  l  it  oecame  widi  l.x  known  as  "Seneca  oil."*  The 
oil  Ict'l'itury  ill  lli<j  r?tu(c>  \t  u  <-<>iit!iiiui(ii>ii  >if  <li> 
foitl  lieldof  Pennsylvania,  and  almost  all  the  developed 
territory  in  the  state  is  contained  in  L'uttamupus  und 
Allegany  counties,  in  the  southwestern  i>art  of  the  state. 
The  first  drillinjj  wjts  done  at  Ijimestone.  in  Catta- 
raugus county,  iu  18(>5.    In  1881  a  well  was  drilled  at 

*  Stones  iwBcfldlng  and  Deepwtion,  by  6eoi»?  F.  Merrill,  iiogvs 
H15  to  318. 

'  Xew  York  Stat(>  Mir-^.-iun,  BoUstin  Now  U,  psgn  443  to  447. 

*  Ibid.,  pi«eB  557  and  558. 
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Petrolia.  in  Allogimv  ••ouulv.  hirI  h  vtur  inlet  aiiolher 
was  dritlf  li  ;U  Hit  hrmj  i,'.  in  tlx-  aamv  «'ountv.    The  oil 
vnrii's  in  cdlor  fvoin   H^ht  yellow  to  alino^t  liliick. 
ttkliuugh  iho  dark  jrreen  cjil  is  liy  fai'  the  luo.st  a;»tui-  , 
dant.' 

In  10O2  there  were  8,443  ^ii-oduoing  wells,  with  an 
output  of  1, 11J»,730  barrels,  valued  at  $1,530,862.  This 
WB8  a  decrease  in  pfodiiotion  of  86,888  bfttreb  W  com- 
pared with  1901. 

Tho  following  table,  eompiled  from  the  reports  of  | 
the  I'nited  Statejs  Geological  Survcv.  shows  the  annual  j 
petroleum  prodiiction  of  tbe  state  from  1801  to  1902:  \ 

Tabi.k  5. — AniKitil  iiroihiclioji  <,/ i^trnlfUii<:  iJi!>l  lo  t'lOi. 


lUotUMl  StMoaeoloBlotl  Sanvy,  "Hlitena  Bi»aurae*al  the  EniUKt  statea.  '] 


Banela.  1 

1S91  .... 
1«C  .  - . . 

1.890.909 
1.300.9^5 
I.a)6.«l8 
1.119.730 

w/v  

\■^^^s  

i»i  

Sn,..-f.ifon'.s^  nhd  /(.nv  Tin-  principal  sandstones 

quarried  in  New  Yuik  siuk  uiity  be  divided  into  three 
groups,  belmiging  respectix  ely  to  three  distin<  t  geolog- 
ical horizonii,  and  each  group  baring  ita  peculiar  char- 
actcriiiticii.' 

The  fiiet  group,  pop«itarly  known  m  "  l>luestone,'* 
belongs  to  the  Hamilton  j)eri(Hl  of  the  Devdhian  furmri- 
ti»)nH.  Tlu'  stones  are  tine  grained,  compact,  dati  k  l)Uic- 
gray  stones,  very  strong  and  dnnihlc'  The  area  in 
wliii-h  bluestone  is  ijuarried  in  the  .statt"  cxffnils 
front  the  west  Mhorc  of  the  Hudson  river,  in  Allmuy. 
(Jreene.  and  I'Uter  oounties,  ia  a  southwesterly  diroo 
tion  to  the  Delaware  rim,  Uirongh  Delaware  aud  Sul- 
livan counties.  There  is  also  a  small  isolated  region  of 
pro<luction  in  Chenango  county.' 

The  second  group  belongs  to  the  Medina  period  of 
the  Upper  Silornn  formations.  The  stones  are  largely 
siliwiKi-.  nf  <  <.;n>i'i'.  iiKiii'  di<(iin  lly  granular  texture 
than  the  bluest«)ne,  and  arc  gra^*  or  red  in  color,  i 
Quarries  of  MetUna  sandstone  are  found  in  Oswego,  I 
t)rioidii.  C«yugi».  Wayne,  Mounn'.  Oi  li  ati-.  aii  i  Nlngara  I 
counties.   Thti  stunu  has  been  quarried  ut  Lockport,  iu 
Niagara  countT«  since  18S4.*  TUs  atone  baa  a  uride  use 
for  street  paring^  in  place  of  tbe  usual  granite  or  tnp 
block.s.' 

The  third  group  belongs  to  the  Potsdam  period  of 

the  Cambrian  foniintinii'^.  tin  oldt  %t  formation  in  which 
sandstone  i.s  quarrie  d  tVu  iniikliag  purposes  iu  the  state.  ' 
The  Potsdam  sandstone  is  ((uarried  in  JeAevaOll,  Frunk- 

liii,  Essex,  Washington,  and  St.  Lawrencfr  counties,  i 

  ..        . .  i 

'  New  York  Stale  .Mii^fiiiii.  Rulletin  Xo.  15,  yn^vfi  .WT  and  5&8.  | 

'SUmtw  far  BuililhiK  aixl  Iifooration,  panes  1.50  lo  ' 

'  New  Yf>rk  Stuff  M<i«e»im,  Bolietin  Na  16,        411.  I 

'  Uiiil.,  puu'i'  4(Ni.  I 

» Ibid.,  pugw  mi  ftiid  :m.  I 


The  most  extensive  opeuing.s  are  near  I'oistlam,  iu  bu 
Lnwi-cnce  ojuiity.  the  stone  being  bard,  compact,  and 
<  \  1  n  L'i'.iiiii  d.  and  j)ink  to  red  in  color.  Some  of  it  ha.s 
a  luitiiiiutcd  structure  aud  striped  uppearuuce.  It  is  au 
excellent  building  Stone,  and  is  widely  known  and 
esteemed  for  its  beauty  and  duraliility." 

The  value  of  the  sundi^tone  quarried  iu  the  sliilc  m 
1902  at  the  377  pnductire  quarries  amounted  to 
$1.4'ts.nitl».  lui  increase  over  nf  ^7~.:'.7->.  Tin- 

value  ot'  tlie  .stone  quarried  lor  building  purpos4's 
amounted  to  :&.'>50,039;  for  i)a\  ing.  *2<t4.85.H;  for  curb- 
irjr.  S27f?,!*31:  and  for  f1il«r-^Ml.•^.  *'j:u>.158.  The  pro- 
duciive  quarries  were  located  in  Hi  counties;  Oi  Kiinf, 
ranking  first  in  value  of  product 

Irvn  ore. — Albany.  Cayuga,  Clinton.  Columbia, 
Dutche.*w.  Essex.  Franklin,  Herkimer,  .Teffei-son.  Lewis, 
Madison.  Oneida,  Onondaga,  Orange,  Putnam.  Kieh' 
mond.  Kockhind.  St.  Ijawrence,  Saiutoga.  Warren. 
Wa.shington,  Wayne,  and  Westchester  counties  are 
known  to  (>ontain  »)ne  or  more  of  the  varieties  of  iron  ore 
found  in  the  state,  and  in  most  of  these  counties  iron 
ore  has  lieen  mined  at  one  time  or  un«)ther.'' 

Although  inm  ore  was  found  in  various  plares  by 
the  Dutch  during  their  rule  from  1(114  to  1()«»4.  no 
known  effort  was  made  by  them  to  nmnnfiicture  irou, 
and  it  is  not  probable  that  any  mining  of  iron  oi-e  of 
consequence  waatbeD attempted.  Th<- tirst  known  iron- 
works in  the  state  were  established  in  Columbia  county, 
near  the  Connecticut  line,  about  1740,  but  the  oix-  was 
uiaiuly  obtained  from  the  isali^bury  mine  in  Litchfield 
county.  Connecticut. 

With  the  diseovery  of  the  celebrated  Sterling  mine, 
near  Monroe,  in  Orange  county,  in  1730,  and  the  build- 
ing of  a  furnace  in  that  locality  in  the  succeeding  yeur, 
iron  on-  iniiiiiii:  in  \i  w  York  state  may  Im^  said  to  iiave 
really  begun.'  The  Foretit-of-Deau  mine,  5  uiilc«  vcmt 
of  Fort  Montircraiery,  in  Orange  county,  was  dtsoorered 

ftboi.t  tilr  -;Ulh'  tilur.' 

Historic  interest  attucttes  to  tiie  Sterling  group  of 
mines,  not  only  becatiso  here  was  probably  the  first 
ir<iti  mine  oj>ene<l  in  the  state  but  al.«o  bi  riui-M  tlir 
anchors  Ifor  the  United  Stat^is  frigate  C<m^tituti:iH^  <iih1 
the  great  ir<:<ii  chain  suspended  acroes  the  Hudson  river 
at  We»t  Point  in  1778  to  present  tbe  passage  of  ttu» 
British  vessels,  were  made  at  the  Sterling  Iron  Works 
from  ores  produced  at  tl>r-,'  mines.' 

The  Maltby  mine,  near  Millorton,  in  Dutches^  ooimty, 
opened  in  1760,  has  produced  a  large  amount  of  ore, 
and  much  of  it  was  snu  lti  d  in  ;<  fitninco  mi  tln'  prop- 
erty." The  Armenia  mine,  in  Dutchess  county,  opciue'l 
about  I7H0,  was  still  worked  in  190fl>  Duiing  the 
Revolution  the  on^  from  this  mine  was  used  for  mak- 

*  .M iiienllojrv  of  New  York,  1.S42,  bv  Lewi*  ('.  Beck.  pa;i^  5 

'  Irr  rt  in  All  A^ks,  by  Jauie«  M.  Sw&uk,  pujee  VSfi  «iul  140. 
N .  \>  N  i  rk  .^late  Uosbud,  Bui  latin  Now  Y,  psgs  6. 

'  U)i(i.,  \)as^'  as. 
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iugguuii.'  i  iu' oiiipiil  irom  th«'  l)utcl)<'ss  coinity  iron 
ore  mio«B  at  the  present  time  b  oompftvativdy  small. 

Iron  ore  was  mined  and  funuu  os  wt'ti  >  t.  ■  t»'<l  in 
W«3»tche*>t<»r  ooimty  bufuro  tin-  dose  <>f  il«  i  i^ht<M'iitli 
oentnrv.  und  iron  milieu  wore  iiIm>  norkcil  in  I'utniim 
count}-  '.iliciit  thp  -^HUH'  tinio.'  Tin  Till\  Fiiv(,>f  tnhu" 
is  ioiiiUil  near  Bi-ewster,  iu  riitnam  county.  Neither 
'W'estfbester  oor  Patnam  county  reported  production 
in  am. 

Al>uut  1800  the  celehniud  (  hiuiiplain  iron  distrii-t. 
oompiri^iu^  ti»o  counties  of  Kivsex.  Clinton,  and  Frank- 
lin, was  developed,'  otK'c<f  iho  oldest  ii]K  rilrii,'s  in  Ks^tw 
county  beiug  tbe  (.'itHtalim;  bcti,  iiea,r  Kllzahi  lliluwu.- 
The  output  darini^  the  earlier  years  of  the  development 
was  amall,  Hf2:{n'cgatjng  but  a  few  tliou»4uid  tons.  Imt  it 
increased  mpidly  after  1840,  and  in  ISt^  the  town  of 
MorinI)  alone  pitiduced  :i30,(XN)  tons.'  With  the  fur- 
ther development  of  the  Port  Henry  and  Chaleaupiy 
mines  this  district  was  and  is  to-day  the  loading  iron 
ore  pi-oduein{r  4listrict  in  the  stat*'.' 

The  Caledonia  iiiit»e  at  Rossie.  St.  Lawivnre  county, 
was  opened  in  181*2.  the  Kearney  in  IHiiy,  and  the 
Keeiu^  in  l.s^T.  These  mines  pn)duced  ore  of  the  red 
heuiaUtti  variety,^  The  Old  Stc-rlinjr  juine,  near  Ant- 
werp, in  Jefferson  county,  (itsi  opened  in  ISSO,  is 
another  mine  that  produce.^  red  hematite  OTe<*  Tbi^ 
mine  was  in  operation  iu  1^. 

The  Clinton,  or  fossil,  ore*  have  been  fonnd  in  Her- 
kimer. Oneida.  Madison,  Cayuj^i,  Wayne,  and  Miuinx- 
counties,  but  very  little  raining  lias  been  done  except 
in  the  towns  of  Clinton,  in  Oneida  county,  and  Ontario, 
in  Wayne  county.  The  first  lease  for  dijKgii^  (Linton 
ore  was  given  in  liUi.' 

In  1008  there  were  15  productive  iron  mines  in  the 

state,  in  Clinton.  Dutchess.  Ks.sex.  Herkimer,  Jeffer- 
eon,  Lewia,  Oneida,  Orange,  Ht.  Lawrence^  and  Wajne 
countiea.  The  total  production  was  556,8S1  long  tons, 
valued  at  §l.Ht)i'.t<>ST.  Ksm'x  comity  alone  prodiici>d 
'd^,i'dL  tons.  Magnetic  ore  was  prcxiuccd  in  Kt^ex, 
Clinton,  Herkimer.  Lewis,  and  Oranjere  countiej^:  red 

hemalit^r  in  .li-fl'i  iv,  m  ainlSf.  Luwrciicc  fnuntii'-;  ffi--vil 
iu  Wayne  and  Ufieida  counties;  and  Inow  n  liematile  iu 
Dutchess  county. 

'I'he  followin<,'  tiihle.  compiled  from  the  reports  <»f 
the  I'Uited  StutC'ti  Geological  Survey,  eibows  tlic  annual 
prodncttoo  of  iron  ore  in  New  Yoi4:  state  from  1884  to 


'  Inin  in  All  A'n'»» 
•■  New  Ycik  State 
'  lt)i<l.,  J«H^' !». 

*  Ibid.,  i<n^^  41. 
'Ibid.,  nam 45. 
Ubid.,  pases  11  and  U 


141  and  142. 

BulMin  Vby.  7,  iM«es  84  and  36. 
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SlUrt^iiiit  <n/Ktiill!iif  nwilw,— Although  ma.ssive  crys- 
talline roeks  (ii-c  of  common  occurrence  in  the  state, 
they  do  not  outcrop  over  extensive  areai*.  exceptlu;r  in 
the  Adirundacks  nnti  in  tbe  Hi<rhlands  of  the  Hudson. 
Gnei«8ic  rock8  have  been  quarried  at  many  points  witliin 
the  city  limits  of  New  York.  In  Westchester  county 
there  are  belts  of  gneiss  and  mica  schist.  Granitet|uar- 
ries  have  been  opened  in  Putnam,  Orange,  and  iioi*k- 
land  counties.* 

Fro*>al>ly  the  most  iiiiix>i'tant  of  the  true  (.n-.uiites  of 
the  btjile  for  monumental  work  is  tbe  l\'^X  variety  quar- 
ried in  various  places  on  (Jrindstone  Islan<l.  .FMffer><on 
<  onnty.  in  the.  St.  Lawrence  river.  The  stone  i>i  deep 
red  and  coanely  crystalline,  taking  a  high  lustivits 
polish.* 

In  ^rranite  wa.s  quftirie<l  in  Clinton.  Fulton, 

iierkioier,  Jetlerson,  Orange,  Putnam,  liicbmoud, 
Rockland,  St.  Lawrence,  and  Westchester  coantie^. 
The  -^-l  prodiu-tive  quai'rics  lia<l  an  output  \alued  ul 
1651,014,  of  which  Weatcbetiter  county  wa»  ctedited 
with  $802,52*.  The  value  of  the  granite,  both  rough 
and  dn'ss«'<l,  quarried  for  huiidiii}:  pnr|K)M's  was 
$807,453,  and  of  that  dreaded  fur  mouiwieutal  work  wits 
$7,180. 

T<ilf  'IikI  MMiftsloiK  . — The  tine  deposits  <»f  soapstone 
in  tbe  vicinity  of  Guuverneur,  in  St.  Liiw  reuee  county, 
attracted  the  attention  of  a  roineralogtHt  prospecting  in 
tliiit  county  durinjj  the  seventies.  Ijater.  attention  was 
directed  to  the  rich  dejiosittfof  foliated  talc  in  tbe  town 
of  Fowler,  but  it  was  found  that  the  material  was  not 
suital)le  for  till  n-»  ~  ■  i !iit,'rii]ilatril.  A''Oiit  t!ii>  time 
woi'luueti  engaged  in  roadmukiug  in  the  vicinity  of 
Qouremenr  found  a  large  vein  of  fibrous  talc,  the  first 

of  t!:"-  \  Jiriety  <li.s<-i»\  <<red  whic-li,  \vli»-ii  pul\  erlz»'il.  wiis 
found  to  Im- a  suitable  material  f<ir  wejirhting  and  liii- 
iabing  paper.  Prospecting'  was  carried  on.  new  mines 
were  opened,  and  new  milb  erected,  and  by  189S  every 
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available  water  privile}f«'  from  Talcvilli'  down  ihe 
O^w«.-jjrat(.-hio  to  a  point  iiolow  Oouvcrnmn-  was  <iicu- 
piovl  liv  n  niilliit<;  i  shibliBhoient  devotod  to  the  produc* 
tion  of  piilvorizod  talc' 

All  the  nunefl  tlmt  have  been  deveiopmi  ar«>  t'oiind  on 
a  coiiipaintiv<j|y  narrow  ricljjfo,  abimt  T  iniles  lony,  thi- 
most  valuable  deposits  being  iii  the  ininiediate  vicinity 
of  TalcTjlle.  Here  the  best  bedeare  of  unknown  dejnli 
snd  extent.  In  most  of  ihc  iTiine<  fo  thf  south  rif  '\'n\r 
Tllle  the  rtbrouh  luutoriai  in  largely  mixed  witli  the 
foliated  talc  to  be  valuable.  At  the  Freeman  mine 
active  openitionn  ai-e  curried  on  SOO  or  f'*'i  fiM't  hdow 
tile  ^llrfal•e.  the  dejKwit  beinjr  of  vein  form  uiid  Uii\  ii\<; 
Wfll-cletined  jrnmitic  wallf.  The  material  rt:«  it  comes 
out  in  the  form  of  slalxs  is  easily  split  in  the  direction 
of  the  liber,  but  is  quite  refractory  across  the  irrain. 
The  slabs  hare  a  pure,  pale,  .sea-frreen  tint,  wbil'  tin 
manufactured  product  is  snow-white.  The  principal 
use  of  tibnais  talc  is  in  fillin},'  and  weighting  pa{K;r»  but 
it  is  also  used  ils  an  udultenmt  in  certain  drugs  and  as  | 
a  uii.xer  in  cheap  grade.-  i  f  -oiiji.' 

In  l!to2  there  were  i  proiluctive  iuiu(»  in  fit.  Law- 
rence county,  the  total  output  being  71400  short  tons, 
valued  at  §«)  1.5,. 3.50. 

The  following  table,  compiled  from  the  reports  uf 
the  I'lilted  States  Geological  Survey,  shows  ihe  annual 
production  of  librous  talc  in  the  state  from  1880  to  IdOS: 

Tauli:  7. — Aitii'iitl  pr'fhffitm  »/  lulr  s-MiiMtmc  lSi<<>  I"  Itij.'. 
{lJuUv*i  ijt«lo»  Owloglrwi  ftsirv*'}',  '•Minrnil  Rt-wmn't-r*  of  tli<'  rriitnj  Slalr^,  ] 
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Jfarbie, — Cryj»t»lli«e  limcstone^i  uc-cur  in  New  York 
city  and  in  Westchester  county,  in  the  Highlands  of  the 

Hudson,  anl  In  tin  Adii'ctndack  region,  l^uari'ics 
opened  in  \\'e!>tche!itcr,  I'utimiu,  Hiid  Dulchesii  counties 
have  3'ielded  a  large  amount  of  iino  white  marble. 

Marble  has  been  taken  from  tpiarrics  at  TucUiihoc.  in 
Wcstche-tcr  county,  since  lS20.  -  The  stone  i-  pure 
white  in  colttr  and  somewhat  irregular  in  ijuality,  but 
tlie  Ix'tter  gmdes  are  highly  esteemed  for  architectural 
purposeri  and  have  h(^n  u^sed  in  some  of  the  finest  build- 
ings in  New  Yoik  (it\.^ 

TheGouverncur  umrble,  in  .St.  L^iwrence  toiinly,  is  a 
very  coarsely  crystalline  lig'bt  gray  magnesian  lime- 


•The  Mineral  Industry,  imi,  Vol.  II,  ])ages  e03  to  tiOti. 
*  Xenr  York  State  Mnaeiun.  Bulletin  No.  %  Miw  423  to 
'Stooes  lor  Bailing  tuid  Itaconrticgi»  pages  sia  to  sao. 


stone,  wiiich  although  to«>  t-oarse  for  carved  work  is 
suitable  for  niatwive  structures.  It  is  also  used  largely 
for  monuments,  as  w<dl  as  for  bniMiiig  and  orniUiiental 
work.  tn'cause  it  rcfciins  a  giHui  surface  and  polish  and 
i.H  believed  to  be  dunibh  . ' 

In  the  Lower  .Silurian  formation  at  I'lattsburg  and 
(_'ha/.y,  in  Clinton  county,  two  excellent  varieties  of 
colored  marbles  occur,  which  are  couunercially  known 
as  •"Lepanto"  and  "  French  gi.i\  "  Tli.  Fivnch  gray 
has  iK-en  used  more  extensively,  with  the  poiSsible  ex- 
ception of  the  Tennessee  marble,  than  any  other  dome:*- 
tic  marlile  for  manleU.  table  tops,  tiling,  and  general 
interior  decorative  woi-k.' 

At  (riens  Falls,  in  Warren  county.  tIn-re  i>  an  exten- 
si\-e  ili  po^it  of  dark  lil  i'-  k  magnesian  limestone, 
cerlsiiii  ^ii  uta  of  whit  ii  turui^ii  the  liaest  varieties  of 
black  marble  at  ]>res(>nt  (|uarri<Hl  in  this  country.  The 
stone  is  verv  line  grained  and  coiniMict,  and  when  \m>\- 
Lshed  is  u  deep,  lustrous  Idack  in  color,  though  tlio 
uoifonuity  of  the  color  is  sometimes  broken  by  the 
presence  of  n  small  white  los-il. 

A  beaiirilHI  roarscly  cry--tiiHiiii'  luarble  of  a  carmine- 
red  cdl.ii  .  ~  iiiK  tiinea  ulightly  mottled  or  veined  with 
white,  is  found  at  Warwick,  in  Oninge  county.  This 
stone  has  been  but  little  used,  and  the  supply  reported 
is  small. 

.\  pe<'nliar  gitiuulttr  stone,  consisting  of  an  intimate 
mixture  of  sei-|)ent5ne,  dolomite,  and  calcite.  inter- 
spersed with  small  flecks  of  plilogopite,  has  been  qnar" 
ried  ut  Moriah  and  Port  lieury,  in  Essex  county,  under 
the  name  of  ophite  marble.  This  stone  h  nearly  freo 
from  the  numerous  dvy  seanu  and  joints  that  prove 
so  objectionable  in  moet  serpentines,  and  It  can  be 
obtained  In  oonnd  ttlocka  of  fair  tAzf^.  The  »tono 
jKjIishes  well  und  is  said  to  lie  dui-.tl>le.  \  stone  of  the 
aame  general  nature  ha^  been  quarried  near  Thurnian.* 
In  Warren  county,  and  it  occnr«  elsewhere  in  the  same 
county. 

Tiie  largest  and  ino«t  valuable  deposit  ot  lieipentinc 
in  the  state  itt  at  Gouvemeur,  Fowler,  and  Edwards,  in 
St.  Lawrence  comity.  The  rock  is  massive  an<l  somid 
and  remarkably  free  from  the  defecUi  usually  developed 
in  rtxskH  of  this  ela.«i.  Near  Pitcairn,  in  the  same  county, 

tlieie  is  a  line  dc]H)>it  of  serpentine  <tf  fin   \  ,n  i'  t\  com- 

nioiily  called  precioUi*,and  M)r)HMitine,fromalmo.st  blaclt 
to  nearly  white,  forms  the  main  range  of  bills  on  Staten 

1  lie  producing  marble  quarries  of  the  state  in  1!K.>5} 
numbered  14,  and  were  loc:ite<l  in  (.'linton.  (  oliunbia, 
Dutchess.  St.  Lawrence.  Warren,  and  Westchester 
eounlics.  The  value  of  the  marble  qiiarrieil  amounti'd 
to  :^.5TT.2!'s,  an  increase  over  i;»ol  of  Sr.»8.i;i!>.  Of  the 
total,  i(fcitl7,i>i;^  was  the  value  of  the  marble  dressed  for 


*  Stones  for  Buiidiuts  lUid  UetioraUou,  iMge  367, 
■Ibid.,  page  m 


NEW  YORK. 


S78 


building,  wliilc  tlwt  tiressud  for  inoiiuinetitul  wdi  k  was  i 
THlaed  at  $148,080.  | 

X'l/iii'J  <i<i<.  -Ovvr  !i  \  (>rv  l:ir>?i*  uivn  in  ttic  wc^ttM-ii 
pui't  of  tliu  t^tutu  aaiural  giw  in  fuuud  in  u  nuiulier  of  i 
different  sandBtones  and  limestones.   Aloug  (be  (KHith-  | 
prii  .ihorcs  tif  Lake  Oiitjii'i"  iitid  Y.r'w  aiv  s<'al- 

tereil  a  Vii«t  luutiber  of  Hiuttll  wellii,  tncli  furniitliiitg  giui 
to  from  one  to  four  famSlies. 

In  l'.»n-j  tlier*'  were  (>12  proiluclivf  <rjis  wells  in  lln> 
state,  prudiu:iiigtiUuutpitlvaluedatliKi4€,-171,uii  incteH-He  j 
of  $6S,109  over- 1901.  | 

Gtljisiini. — Tlic  ;,''y|)>uni  deposits  (>x(ink1  in  a  iiiiri'  w  , 
belt  liiix>ugli  the  c-enti-ul  part  of  tbe  litate  in  Aludison,  : 
Onondaga,  Gayuga,  Ontario,  Monroe,  Livingflton,  and  | 

Gcncst'c  cuiintii'S.    Tlif  l»'d  ncur  I'ninn  S]i!'iri[:-.  in 
Cayuga  wuuty,  was  tiiiit  uptiuud  iu  it>2s. '    in  :i  iiunilH.'r  | 
of  pkeea  the  industry  ia  only  of  local  importance,  the  | 

pioilui-t  '>!  in-  Used  r\i-ln.si\<>ly  for  land  ])i;ist<'r,  lait 
tliei'e  an;  soiiiu  large  plants  wliioh  product-  princi^ll>i'  . 
wall  piaster.  | 

In  1902  tile  17  j»nidiu'ti\ !■  i>lant>  ptimIih-ihI  !•'..;!! s 
short  touij,  of  which  tki.lSi  was  cnlcint'd  into  wall  plasttr  i 
and  plaster  of  Fans.   The  entire  pnMluct  was  valued  at  | 
$2.>!<.tT<i;  that  ••alcim-d  into  wall  })la:s(t«r  :i(  :s->ii<(,2;!t;. 
The  ntatti  ranked  fourth  auioiig  the  »tat<jK  in  the  pro-  , 
duction  of  this  mineral.  | 

Tin?  foUowiny:  hihlty.  conipilcd  from  \\\--  n  ]>in-t.s  of  tlu' 
I'tiited  6tutc!^  Cieoli^ical  t>urvi'^-,i*hows  tiii^  annual  pro-  , 
duction  of  gypfluin  in  New  York  state  from  1889  to  1902: 


Table  8« — Amm^  prodtKMim  ^g^gmm:  ISm  to  Itmf, 
IVjOM  etatwOwtaalcal  fltttvqr.  "lOMnd  Rmmi«c(«(  Ow  United  Btam."] 
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Shie. — Roofing  slate  has  been  found  in  nmny  local- 
ities in  the  state  and  (|i::iriii  -  lia\»'  Ik-i'Ii  oiiened  in 
Orauge,  Dutcliow,  (Joiunihia,  licut^eiaer,  and  Wash- 
ington oonnties.  The  only  productive  slato  quarries, 
h.)A(  \,  I.  lire  in  !i  narrow  holt  lyiny;  i-ntirelv  within 
\\'a9hii)gton  county.  The  stone  varieti  in  color  from 
rod  and  purple  to  green  and  is  of  excellent  qnalit}'.* 

The  11  ijuarrics  prodtictiv e  in  I'.Mi-l,  all  in  Wasliin;,'- 
tou  county,  had  an  output  valued  at  $12ti,7ii!l— an 
inereafie  of  $25,7&S  over  1901. 

''/■  •  •  >?/.-  This  mineral  is  found  in  Warren  ci>unty. 
on  tin'  iMirdci's  of  tlio  Adii'on<lack  rejfion.  antl  in  Ksscx 

'  N'l'sv  York  f~tat»' !Muf»uui.  Twfiitiijtli  liepirt  .if  tln»  Slat«  ( twlt*- 
g^t.  1900.  page  rlSO. 
*  New  York  Bt»te  Mnaeuin,  Bulletin  Ko.  IS,  pages  4S1  aiul  4X2, 


aud  ;St.  Lawi'ence  couutie^j.  The  uutire  deposits  in 
WaiTen  eounty  appear  to  be  of  the  common  variety, 

alnnindine.  It  oi~ri:r^  :ti  a  f( .riiiiitii (ti  < if  i-rv-^Trilline  lime- 
stone and  iu  guei-isic  loeks  which  adjoin  or  are  inter- 
calated with  the  crystalline  limestone.  Commercially 

till-  mineral  is  elassilied  a.smH--ivi'  'jiii  rn  t.  -holl  jifarnet 
till-  mo$>t  vaUialilBfor  iiidu^tritd  jiur^Kises  on  account  of 
its  pnri^r— and  pocket  garnet.'   The  garnet  is  used 

almost  exclusively  iti  tlii-  utanufai-tnrc  of  san«,!]i:qn  r.  or 
garnet  paper,  which  i>  used  f(»r  abrasive  purposes  by 
manofucturcrs  of  boots  and  shoes  and  by  wood  manu- 
facturer>. 

In  L'Jir2  gainel  wvui  mined  eonunercially  in  Essex, 
Warren,  and  St.  lAwrenoe  conntics,  but  the  work  done 
in  St.  Liiwrence  county  wa,s  more  or  I(>ss  (>xiH'rimental. 
The  total  production  for  the  stat«  in  iyuU  was  2,7tiO 
tonss  valued  at  $97,000.  As  the  total  output  of  garnet 
in  the  I'nited  Stales  I'l.r  vvas  :\,:<-2i\  t«ins.  muil-  I  at 

>^lr'.L',si»i>.  Sew  York  sbitc  produvx'd  lH.it  pi/r  cent  in 
vahifl  of  the  entire  product  diowo  for  the  country. 

fti'iji/ii'd.  Deposits  of  jrniphite  are  known  to  exist 
throughout  the  Adirondack  region,  but  the  mining  of 
cr^'stalline  graphite  in  tliis  portion  of  the  state  has  been 
practically  i  ntitini'd  to  a  companitiN  ely  suiall  section  in 
the  southeast  portiou  of  Essex  couuty  and  in  the  north- 
east pert  ol  Wiarren  county.*  There  are  also  occur- 
rences of  ifraphite  in  r)utclie>s  county  and  several  tons 
have  lieen  obtained  from  them." 

The  material  in  the  mines  near  Ticomlero<j;».  iu  E^sex 
county,  i.-.  in  a  v«*in  of  the  |>urest  foliatnl  irni|ilMte.  sev- 
eral inche.>  in  width.  The  f<ilia  often  have  a  radiated 
arninjfenient  and  are  of  considerable  size.  The  t'ansn*' 
is  calcareous  ><\nii:  whicii  aomctim«s  exhibiUi  large  and 
pei-foct  clca\  a','es.  At  .TohnshnT^.  in  WaiTeu  county, 
the  mineral  o<'curs  in  irrr  julai  -Iiaiicd  masses,  weighing 
front  1  to  2ti  {)ounds,  in  a  vein  uf  quartz.' 

Early  in  the  last  century,  after  tiie  accidental  diacov- 
ery  in  1  s  I i  ,f  i  .Irjn  .-if  at  Tin  laderoija,  in  Kssex  county, 
graphite  imiiiti}(  ua.-*  (  timed  on.  iu  apriuutivu  manner, 
by  I  he  farmers  owniu',''  tlie  lainl.  and  the  material,  ground 
with  considerable  magnetic  iron  ore,  was  used  for  stove 
blacking.* 

In  ls:^n  the  invention  of  the  leud  pencil  aroused  in- 
creased interest  in  the  Essex  coun^  mines.  Kew  open- 
ings were  made  in  the  mountain  side  and  pencil  leads 

were  made  from  t lie  crude  'ji  ajjliiti-  in  the  vicinit  \  n( 
the  uiiucH.  In  1^0^  the  American  U  ruphitu  Coaipsiuy 
acquired  these  properties,  an  extensive  mill  was  ereeted, 

and  the  iixhistry  incrnise<l  so  rapidly  tli;it  tfi.-  aiinual 
production  reiichetl  .".iMi  tons  in  IsOit.    kSult-x  inu-iiily  tin- 
same  company  uci|uii-e(l  the  Warren  county  properties.* 
In  l'.>o:i  the  three  i)ro<luctive  mines  of  the  state, 

^  New  York  Stale  Museliiii,  Bulletin  No.  15,  )i;i)iiT<  .V):!  aii<l  ••>.54, 
'  I'risate  llistiiri<-;il  N'iti-Hon  Uie  (Inipliite  I>i-|hi!-iirt  of  l^ssex  ami 
Warrv"  (  "luities.  New  York,  liy  II.  P.  W  hitloi  k,  uuiler  thu  tlirec- 
tiimoJ  yfr.  V.  .1.  ii.  M«rri]l,  geol<ii;ir>t  of  New  Yurie aUte. 
*  Mlnenilog^v  of  New  York,  pagw  97  aud  IW. 
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located  ui  Kssox  iind  Wurrcn  counties,  pnidiircd  1.37.'»  ■ 
tons  of  erystjiUiiio  j^mphitf,  vuIiukI  at  ^77, 4:^7.    As  the 
total  <|i!!intity  nl  this  luiiicml  iniiK'd  in  the  I'nitod  : 
Stftle^*  in         wuh  l,!is;i  short  ton.s,  tlie  eontribntion  of 
New  York  state  wa«  69.3  jxt  wnt  of  tho  whole. 

Corii/xhitii  itnd  tiii<-ry.  -The  emery  mines  of  the  state  j 
are  located  iu  AVcstdicstcr  founty,  near  IVekskiU.  In 
most  caso!)  they  aro  abandoned  iroD  mines,  emery  not  | 
havinjr  U'en  reeofj^nized  when  iron  ore  was  U-intj  mined 
in  this  region.    As  the  enwry  outerops  on  the  hillside-,, 
the  mines  are  usually  shallow  openings  or  quarries.' 

The  output  of  the  3  mines  productive  in  lHUa  was 
ii.KS*'.  tons,  or  67.9  per  cent  of  tho  production  of  corun- 
dum and  emery  for  the  United  States.  Thevalueof  the 
New  York  emei^  was  :^-l:.<>25. 

Buhmtfrnm  and  miUxtan,/'. — In  the  I'nited  States  the 
millstone  varies  frou)  a  sandstone  to  a  <|UaTt)(  oonglom- 
erate.  The  rock  from  which  it  \»  made  occurs  along 
tiie  eastern  sIoim's  of  the  .Vpi^alachmn  raonntftina  from 
New  York  to  North  Carolina  an  1  i~  kinwn  by  various 
mmea.  In  New  York  state  it  m  called  "  Eaopus  stone" 
and  is  found  in  Ulster  county,  in  the  Oneida  conglom- 
erate. Millstones  are  now  used  «'xtensively  for  yrind- 
iog  the  coarser  cereals,  mineral  paint  ores,  lertiliisers, 
cement  rock,  barytes.  nod  other  minerals.  Before  the 
U)trodnction  of  the  roller  process  iti  milliog«  niilbtones 
were  used  principally  in  grinding  wheat 

Tho      operators  of  £e  atate  reported  for  1903  a 
prtxluction  of  .'),lf>8  stones,  valued  at  !^5!»,.')70.    .\ll  the 
quarries  from  which  the  rock  was  taken  wero  in  Ulster  i 
county.   As  the  value  of  the  bnbretones  and  millstones  | 
made  in  the  L'nited  .States  in  l!>02  was  !Sr)0,S(»S.  New  ; 
York  state  alone  f  uniiijhed  06.2  per  cent  of  tbi»  amount  j 

All  tti^  nUtuirat*. — Deponifif  of  clay  occur  in  nearly 
ev>  ly  (  ipimty  in  the  state,  but  the  most  iuiportant  are 
those       the  Hudson  valley.    This  ret'ion  is  piYilwihly 

'  *  New  York  Mutseam,  Nineteenth  KcjMirt  of  the  8(Ate  Geol-  i 
<lRUt,im>,lM«wrl«Saiidrl5L  1 


the  most  active  brickiiiaking  region  in  the  world.  In 
\Wi  its  operators  produced  7s2,932,(K)0  common  brick, 
or  73.7  jier  cent  of  the  total  output  of  comiimn  brick 
reported  for  the  state.  The  production  wast  exceeded 
by  only  two  stjites.  New  York  ranked  tifth  among  the 
statos  in  1902  in  the  value  of  its  products  of  elay,  which 
amounted  to  $8,411,113.  The  value  of  the  clay  mined 
and  sold  by  the  7  operators  iu         wiw  $14,685.  * 

The  crystalline  (juartz  mined  in  Dutchess  county  in 
liKi2  was  iU!ed  as  a  wood  filler.  No  statistics  i-an  W. 
shown  for  the  single  openitor  of  the  state  without  dis- 
closing imUvidual  operations  The  single  produc-tive 
feldspar  mine  of  the  state  in  190S  vrw  near  Bedford,  in 
Westchester  county.  The  two  pro<luctive  Hint  mines 
in  the  state  in  190^  were  both  iu  Westchester  county. 
The  deposit  of  Infuaorial  earth  of  White  Lake  at  Wil- 
murt,  in  Ih'rkimer  county,  is  <iug  from  the  bottom  tif 
tho  lake,  which  oorers  about  4  Hcre»,  aud  ba»  a  thick- 
ness of  from  2  to  30  f6et,  being  covered  by  about  4  f^ 
of  water. '  As  early  as  1740  len<l  oi-e  is  said  to  have 
been  mined  in  Dutchess  county,  and  in  both  Columbia 
and  Lawrence  counties  it  was  mined  early  in  the 
last  century.  The  presence  of  l>oth  lead  and  zinc  wa.s 
known  in  many  other  localities  tbrougbuut  the  state,  and 
much  money  was  expended  in  the  exploitation  of  thi.4 
industry.  *  Oidy  rtne  mine,  in  St,  Lawn m  ,  r  inuii  ^ ,  was 
productive  in  190!^.  Under  the  ckssiiictitiou  ''uiineral 
pigments,  crude,**  are  tile  statistics  for  the  production  of 
ores  used  in  the  nmnufacture  of  mineral  jNiintM.  Such 
oi-es  were  produced  during  IWrA  in  Cattanu^pis,  Keus- 
selaer,  and  Washington  counties,  but  the  entire  outpnt 
of  the  .*)  mines  was  only  txins.  valiu'd  at  S^l.'i.^l. 

The  single  productive  pyrite  mine  in  the  stat«  in  itHhi 
was  located  in  St.  Lawrence  county. 

■  t'niloil  .'^(aU'n  <i«sjlupi  al  -urvvv,  "MintTsI  Besoums  of  the 
rnitctl States,''  10O2,  lu;^-.  -        :  )■>.' ami  "•«». 
'Now  York  .Sate  m' i-.  i; m.  iiiil  .-tin  .No,      {MgeaMBand 6B61. 
*  Mllieimki)$y  ol  New  York,  pa^a  45  t«i  52. 
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NORTH  CAROLINA. 


Tit  hie  1  ia  a  sammary  of  the  statistics  for  the  productive  mines  and  qtiarriee  of  the  state  ot  North  Garolipa 

Tablb  I^DIOIASY:  1902. 
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Tlio  xt.-iti-  milked  forty-s^'foiiil  in  i  .H)2in  tht*  vnliK^of 
pnxUu't^  of  mines  and  quiii  rios.  with  a  toUil  of  ^!>"27..""Ttl. 
This  HimH  product  (less  than  ouf-ei^btfi  of  1  per  leiu  of 
the  total  for  the  United  States)  .should  not  be  taken, 
howtn  or.  fi^  !i  moasui-cof  the  .state's  ivlative  importanee 
ill  quiujlit  V  Hiid  divei'sity  of  miucral  resonrces.  The 
lainernl!)  contribnting;  to  tliiB  totail  and  arnin^red  in  (be 
order  of  tbIuos  w(>re  siliceoiut  orystBlHne  rocka.  talc  and 
aoapstone,  cluy,  gold  and  eilver,  mica,  monazitc,  iron 
ore,  litirytes,  bituminouft  coal,  copper  ore,  limestones 
and  dolomitee,  garnet,  precious  stones.  sandston(>s  and 
quartzitea,  bnhretonej«  and  millstones,  nnd  grapliite. 

It  will  be  nole<I  rlmt  tin)  production  of  jrold  aiuL  silver 
in  1902  was  eizoeeded  iu  valoe  by  that  of  siiioeotis  crys- 
talline roeks  and  tale  and  soapstone,  and  almo«t  ei  |unled 
by  that  of  mica  and  nionuzite.  Also  that  copixr  and 
iron  ore  occupy  relatively  minor  positions,  while  no 
yield  of  anc  ore  leas  reported.  These  facts  supgest  the 
ehunj^inj,'^  < iiiinii  ter  of  the  state's  mine i  m  I  prcUict  and 
tlie  somowiuit  clieckered  and  interesting  nature  of  its 
mining  bistorj. 

A  number  of  minerals  occurrinj''  in  the  state  in  com- 
mercial qiutRtitie<«  were  not  produced  in  IWi.  Aobes- 
toa  has  been  fonnd  on  Tryon  mountain.  Polk  oonnty, 
about  H  niilps  wr  -t  <  if  Skyuka.  It  is  of  the  Hmphibole 
variety  and  occurs  in  >vhat  in  apparoutly  a  scricit  of 
pockets,  which  have  been  traced  across  the  oountrj 
for  nearly  a  mile.   One  pocket  that  was  opened 


measured  nearly  100  feet  in  widtii.  It  is  of  fair 
(juality,  and  large  nia-sses  have  been  taken  out  in  which 
the  liber  was  from  10  to  15  inches  lonjr.  The  cliromite 
mines  of  Yancey  t  umuy  L'ive  indications  of  containin^r 
large  deposits,  aiid  there  is  a  pmniising  dej)osit  on  llark 
liidgo  ci-eek,  in  Jackson  county.  Another  pi-operty 
rewntly  developed  is  on  Big  Ivy  creek,  liuncombc 
county,  16  miles  northwest  from  A($heville.  Sev4>nil 
veins  of  the  black  oxide  of  mang]tne«4e  of  eonsidenible 
extent  have  btH'n  found.  Oil  shale  exists  in  great 
thickness  in  eoiuiection  witli  the  coal  beds  and  yieldi*  a 
large  percentage  of  oil.'  Phosphatic  deposits  were 
first  syatematically  exnmined  and  studied  in  1884  by  the 
state  survey.  They  were  found  to  l>e  of  two  classes. 
The  first  class  consists  of  amorphouH  nodules,  occurring 
in  small  quantities  in  Sampson,  Pender,  Onslow,  Du- 
plin, Columbus,  and  New  Hanover  counties.  These  are 
of  little  value  oonmiereially.  The  other  class  is  that 
of  the  phospliatie  conglomerates  r»>uiKl  in  iH'ds  of  I'rom 
1  to  4i  feet  tliick,  and  located  principally  in  ^'cw  ilan- 
over  and  Pender  oonnties.  While  the  pereentajre  of 
ptiosphate  of  lime  iu  tlir>c  ciiiiu-li.niriMd il<i*  >  ri(<l 
average  over  lU  to  ^  per  cent,  they  have  been  ground 
by  sevend  companies  for  local  consumption.*  Grains 
of  platinum  liav»>  Vinm  ilis.'OVfrr'H  iUTUiny  the  ><Hnds  of 
gold  washings  in  liullici  t'uni  aud  liui  kc  c  nimries.  and 

'  liandbouk  ui  Nurth  Carulina,  by      L.  Tolk,  [>iiKu  il'D. 
*  £Uv«Bth  Gsoaoa,  Bepoct  en  BfiBMal  Iadii8tmi<,  i<iK<e  890. 
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■Jbo  near  Bnrnsville,  in  Ytmcej  ooanty.'   Nickel  niin-.  i 
erak  io  small  quantitim  arc  aamciated  with  many  of  I 
tbe  basic  niaiiyancfiiuiii  i  n,  ks.    ( icnthite  and  {piriiicriU' 
have  been  found,  but  tt>ut>  far  they  have  not  been  dis-  i 
covered  in  saffident  quantity  to  make  them  a  coramer-  | 
cial  soun-e  of  nit^-kol.    A  <lpp(>sit  of  nickel  ore  iivei- 
aging  1.5  per  cent  of  the  metal  is  located  near  Morgan-  | 
ton^  Bnrk«  county.   Pyrite,  which  is  one  of  the  most  I 
roiniiioii  niitii  r-nU  In  ttn  stato.     fourul  o>pccinl(y  in  iho 
countit»  uf  Cutawba,  Gaatou,  Cbatbam,  L'uiou,  aud  i 
Meeklenborg.'  I 

OtluT  minerals  whic-h  havi  li-m  foiin  !  ;  Kpiclotc. 
iliueait«,  luaugaue^e  ore,  muuganiferou?  iron  ore,  mar- 
ble, nittlated  quartz,  rutile.  sperrylite.  tungsten, 

umiilmii,  ail  1  vanadium. 

Ill  udditiun  tu  tbu  productive  Uiiuoi^  aud  quurriei»  o^ 
the  state,  extenaive  development  work  was  carried  on 
<Iin  hit;  oil  2!»  nonprodi!rt;i,  p  nitnr>  iii  d  <iutirrit>s, 

the  total  outUy  in  tbu  Hue  amouutiug  tu  $2oo,i>15. 
Moat  of  this  expenditure  was  applied  to  the  develop- 
ment of  ;.'old  and  silviT  .!t  ]n i-it-.  ]>'i!.^]iliatf»  rork  and 
clay  abariug  tho  i-euiaiudor  in  the  order  uautcd. 

The  relative  importnnee  of  those  manufactarinf;  in-  I 
dufitrios  wliich  :tr>^  closely  allied  to  of  Imsed  upon  the 
mining  industry,  using  as  their  raw  material  the  piWuc-t 
of  the  mine  or  quarry,  ia  shown  in  the  following  table: 


Taum  & — Kam^nturu  hatei  primarify  tqim  fhe  juvdueU  <tf  mi»e»  \ 
andqudtrkt:  1900.  \ 


imcvrBr, 

Value  of  pmduel. 

IlMwl  npiTO  ittodwl"  of  laliiwnrqMMHe*: 

Ifoti  nifl  ("lO''!,  MH'i  ib.'tr  jfnHl»n-t*  

UeMla  aiiil  raetnl  prodncu.  otlm  IbM  iron 

l.li»;«u 

A-<  >how  ii  )»y  Table  '1.  th(^  total  value  of  the  prwluets 
of  the  manufac-tiiriiif^  indiistrie.^  Imsed  priui.iiily  on 
mines  and  ipiarrieH  wis  ?i.'i,7S0.4<W,  or  t!.  1  per  cent  of 
the  product  of  all  manufactuiing  iadustries  iu  tlie  state 
in  IftOO. 

Durin^r  the  same  y«'ar  iheio  were  employed  in  all 
bituichee  of  Dianufa«-iut'i>  in  tiie  state  70,670  wage- 
earners,  who  were  paid  *i:3,868,480  in  wages.   Tn  1902 
there  were  employed  in  the  mines  and  (juarries  of  (he 
state  l,55(i  wage-earners,  who  received  <^17,765  iu  i 
wages.   On  the  hBi»i«  of  these  figures  it  is  seen  that  | 
1>7.S  per  cent  of  the  wajje  earners  of  t!ie  coniljiiied  in 
dustrieii,  receiving  a*i.4  per  eent  of  the  wages,  wei*  , 
employed  in  manufiwsturing,  while  2.2  per  cent  of  the 
wage-earners,  ree<;iving  8.6  per  cent  of  the  WBges^  were 
employed  iu  minin^r. 

'  The  Miiieml.-'  ami  Mineral  Loculitif^'  <if  North  Cnrolin:),  l»y  F.  A.  j 
Genth  ami  W.  C.  Kerr,  VI. 
•Ueulogy  ol  ^'o^tk  CaroUim,  by  W.  C.  Kerr,  Vol,  1,  jiageSS.  I 


The  following  table,  compiled  from  the  reports  of  the 
United  States  Geological  .Survey,  shows  the  value  of 
the  annual  produelion  from  18!M)  to  for  the  lead- 
ing ininemb  of  the  state  for  which  comparable  lignrea 
are  aviulahlo: 

T.viii.i;  'i. —  r<i/in'  i>f  'iiiii'iiil  /ii-iifliii-iiiiii  lif  i>riiifiiiitl  minenrit:  1800  to 
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.  *  i>f  lh« 
111-  viilu 

IMnx^irui  lh«  Mint  Xnr Uie rcQitMl 
V*  KiTM)  III  TMM«  1  are  Um  valnc*  ■ 

prwtluol;  nUvetatculD' 
liUiaiiilDeu 

■-  Not  P'Jknrti'il  ^t^pfinital^. 
^  No  piTi'lif  "li^in. 

•  InflTulf*  itnMlnctlnn  fn>m  s<tulh  Ciin>liim. 

^.■■i)v«'r  lit  roiniiiciv'iiil  vulli*.*. 

^CfiiMU  liuun'!*,  L'.Tt-f|^t  U>t  Kol<t  itnrt  ►•Ilv.'r , 

iSUiaetJini  crynttdliite  /v>ti«(.~Uranite  and  gnei'^s  are 
among  the  comnoonest  rockat  of  the  state,  heing;  found 
in  all  seetion.s  except  the  eo;istward  re},'ion.  The  prin- 
cipal prodiicinj;  counties  where  good  gmde*  of  build- 
ing granites  are  found  are  Gaston,  Iredell,  Rowan, 
.Surry,  and  Wilkes.^ 

Tuh- (Old  itiMijmtt'iu. — Talc  is  u  vi  iy  <  <mimon  mineml 
in  North  Carolina,  both  in  the  form  of  the  impure 
greenish  massive  or  shity  ritck  (potstone),  uised  for 
monuments  aud  for  chimney  and  fiiriuici^  hearths  and 
linintf.  and  in  the  form  of  a  pure  maf»ive  white  stea- 
tite. The  ptXKluct  for  the  year  190ii  was  reported  from 
Choinkee.  Moore,  and  Swain  counties,  and  constituted 
~.H  i^er  <  i  ii!  "I  the  total  product  of  the  Unitf'd  States. 
The  most  extensive  beds  of  this  luinemi  are  found  in 
Cherokee  and  Maoon  counties  in  immediate  aaaoeiatioii 
with  the  marble  niuge  along  the  Nantahala,  Valley^ 
and  Nottely  rivers.* 

^¥av.— Many  varieties  of  chiy  of  varying  value  are 
found  at  many  points  in  the  state,  especially  in  Guil- 
ford, Cliatbam,  Wake,  Harnett,  iiobesou,  Lenoir,  and 
Jackson  counties.*  In  Jackson  county  extensive  beds 
of  kiU'l'ti  t'f  liiirh  grade  have  J>i  iti  fminit.  and  the  total 
clay  product  of  the  state  for  1902  cumc  f  i-um  this  county. 

Gold  and  «/«vr.— Gold  was  the  principal  prodnet  of 

the  mines  of  tht~.  --t.-itc  fur  iioarly  thri'i'  f' mrths  of  a 
century.  It  hi  widely  distributed,  but  its  principal  lield 
is  the  eastein  slope  of  the  Blue  ffidge.   Silver,  on  (he 

whole,  is  a  rui  r  luinerul  in  North  (  ';trnrmfi.  Tt  ha-;  Iiceii 
obtained  in  i'i>iir<itk>rable  quanlities  at  Silver  liill,  iu 

'«iei)l<)j:v  (i<  Nortli  Ciiroliiui,  Vol.  I,  ]4lgt3  271  if. 
<  Ibid.,  page  39B. 
*lbid.,  page  296. 
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Davidson  county.   Other  counties  in  which  Hilver  litis 
beenfonnd  and  in  i*onif«  instuni'i-s  mined  with  indilToivnt  ' 
8000888       Hui  ko,  C''»l<lwrll,  Wilkes,  (iastoii,  t'liliHi  riis. 
Union,  MoHtgoQiory,  McDowell,  Madison,  Johnston, 
Cherokee,  and  Surry.' 

From  the  earliot  days  of  pluwr  j^old  minin'j  ill  171>!»  i 
on  the  tributaries  (<f  tfio  Pedee  down  t«i  tiu-  dot-.tdf  im-  | 
mediately  preoc<iitij>  ilie  Civil  War,  NOrtli  Cwrolitm  i 
miikod  us  11  mining  stuto  of  tliti  lirst  importniice.  The 
bulk  of  the  miniDg  done  in  the  state  during  this  period 
WHS  gold  mlninfTi  *nd  from  1804  to  1S8T  ftit  the  gold 
prodncM^l  in  the  United  States,  iunouiiting  tu  ^lln.iM'it, 
came  from  tiic  miws  of  thi^  state.'  That  part  of  the 
product  of  tilt'  (^)ld  mines  of  the  dtate  which  was  de* 
po^itetl  in  the  I'nited  States  Mint  and  its  hnuiches  be- 
tween 1804  and  IbtKi  amounted  to  nearly  ^tl>i.t)iNi.(ii)o.  | 

Aftertlie workingontof  tliepiiitcipul  iilu.  '  i- il^posits,  I 
and  wb«'ii  the  pro<ifress  in  <|narlz  niiiiin;^  Im  !  i  ■  ;i<  IkkI  the 
point  where,  owing  to  the  iincneiia  of  the  gold  and  the  i 
increasinffly  refractory  character  of  the  ores  as  the  | 

water  level  was  reuchetl.  further  protitahle  pros<>rution 
of  mining  with  the  crude  uiachinery  tlieu  in  u«e  bad  be-  i 
come  a  problem  of  donbtful  solution,  a  decline  took  | 
placid  in  mining'  aetivity.    'I'lii-  deeline  was  j^reatly  ac- 
centuated by  the  diiscovery  in  Cidifurnia  in  Ih^Sof  rich 
placer  depoflfts  and  by  the  beginning  in  1861  of  quartz 
jtiliiiiiL''  ill  tln>  ■-.Hue  stale,  where  hiijli  j^M  ii  le,  free-nillliufr 
ore;i  luid  bocu  found  in  great  abunduuce.    Finally,  the  , 
advent  of  the  Civil  War  and  the  di^eontinaanee  of  the  t 
branches  of  the  Fnited  Stjites  .Mint  at  Charlotto.  N.  (".. 
and  Dahlouega,  Ga.,  brought  to  a  practical  close  tbiii  | 
long  and  interesting  period  of  mininip  activity  in  the  { 
>t;in  histoiy. 

Since  18ti(>  niiuiiig  for  gold  liius  been  carried  oo  in  the  , 
state  in  a  somewhat  desnltory  way,  and  in  later  years  [ 
other  luiiierals  and  other  sections  of  the  -lati-  ha\e 
claimud  attoiitiun.  The  uiiueiiil  wealth  uf  the  i^Uitc  is 
by  no  means  eonfined  to  the  eastern  slope  of  the  Blue 
Riil«,'e — the  )iriiK  i]i;il  jfold  ln'H.  ^Vesi  of  that  nuiye, 
Ix^tweeu  Suiuky  inountaiu^^und  tin'  iiluc  Uidgv,  and  fruni 
the  upper  water  of  the  French  ^road  river  westward. 

there  is  a  rich  luinin^'  tield. 

JUitM.  -Mica  ii4  fouud  in  a  half  dozen  or  Uiore  counties 
In  the  state,  most  of  which  lie  wc«it  of  the  BItie  Kid^e. 
The  most  noted  localitie*  are  in  Mitchell  and  ^'iiti.  i  \  | 
cuuulie^  uii  the  waters  of  (In-  Nolichucky  lK-t\v»»  u  iiie 
Black  mountain  and  the  lioan.  In  this  Itasin  are  :i 
^reat  many  enormous  lecl^es  of  granite  from  which  the  | 
lUarketahle  ndcu  is  oKtiUned.' 

Modern  mica  mining;  in  the  state  dates  fi-<iin  1870. 
since  which  time  North  Cat'olioa  has  pitnluced  a  very 
important  percentage  of  the  total  yield  of  this  mineral 

*  Tho  MluMalsaud  Mineral  LiwulitiMof  Ntwtli  GuroUna,  page  12, 
.in<l  <  n'olo;;v  of  Nofth  Ouvlina,  Vol.  I,  page  USA  ft, 

■  t'niiol  stuteaGeologlcalSufvey,  Bixtoentb  Annual  Retiort,  Part 
III,  page  260. 

*Qeuogy  of  Korth  Osroiina,  Vol.  I,  page  399.  . 


in  the  United  States,  in  1870  the  entire  reported 
product  of  the  country  was  from  this  atate.  In  1880 

it  was  4s. :i  per  cent;  in  IH90,  l&.8peTcent;  and  in  1903, 
o'J.'j  per  cent  of  the  total. 
There  is  one  point  of  unosnal  interest  connected  with 

the  history  of  tiitct  tidninij  in  this  state.  Tlie  iinlustry 
in  uut  i-<eally  a  new  ouc,  but  has  only  beeu  revived.  The 
present  workings  are  continnatly  cutting  into  ancient 
shafts  and  tunnels,  and  hundi'.  dN  of  -ymr-;  niid  ridui  -cf 
the  mountains,  e«pecially  all  over  Mitithell  cuuiity,  arc 
found  to  be  honeyeombed  with  extensive  ancient  work- 
ingsof  which  n  Mmf  kunw  t!ii?  datoor  hi-r.<i  v.  Inone 
locality  open  pits  4o  to  '>'►  feot  wide  by  T.'>  to  UH>  feet 
long,  filled  up  to  IS  or  9(t  feet  of  depth,  are  disposed, 
alonjj  the  slopiiiji^  cifst  of  a  fonfr  tenninal  ridjfe  or  spur 
uf  a  ueigh>Hiriog  uioujitain.  Tlie  excavated  earth  is 
piled  in  huge  heaps  abont  the  margins  of  the  pits  and 
th'r  «fin!e  overjrrriwn  with  the  heaviest  fnre-^t  trees — 
usik  and  chestnut — i^ome  of  them  3  foct  and  more  in 
diameter,  and  some  of  the  largest,  belonginff  toa  former 
j^enerution  <)t'  forest  ifi  i  i  ,'.  I  h.  falh-n  and  deeayeil.'  It 
would  thuH  appear  that  not  tliau  three  hundred 
years  have  passed  sinoe  these  pionaer  toilers  wrote  in 

the  untnistakable  lanjfuaffe  of  pits  and  tunnels  the  tirst 
chapter  of  thu  hit.tury  of  mining  in  the  i>tate.  Thetic 
old  wnrkinjEr»<  were  at  one  time  thought  to  be  abandoned 
.Spanish  silver  mines.  'I'here  i<  i>(i  nppp:irance.  how- 
ever, uf  ft  silver  vein  and  no  explainition  of  tJI>e  object 
of  these  extensive  workN  other  than  that  they  were  for 

tin-  |>urjH)sc  of  obtainintr  thi-  l:irr_'e  plnte^  of  niini  nr 
crystalii  of  cyauile.  holli  ol  wiiich  aliuuml  in  the  coarse 
granite  roi;k.  It  is  known  tliat  mica  was  of  common 
o<'<'iirreiice  in  the  tunnili  of  the  Mound  Hiiilders.  amon^ 
the  utensils  and  ornaments  which  siidi  primitive  people 
were  in  the  habit  of  buryin^>^  with  their  dead.  Many 
cut  fiu'iiis  similar  to  those  found  in  tho  mounds  have 
been  discovered  »au>n<r  the  rubbish  and  refuse  Inraps 
aljoiit  and  in  these  old  pits,  'i'hese  facts  reveal,  there- 
fore, the  purpose  and  prolmldt'  date  of  these  aiu'ient 
workiiifT-.  and  show  thciu  to  have  lu-eu  conlennx>rury 
witli  th(>  extcnsivo  copper  mining  operations  of  Lake 
Superior.' 

J/fl^iWiV*'.— The  total  product  of  monaxite  mining  in 

tlie  I'liiled  Slates  repin-ti'd  in  I'.Hii  came  from  the  state 
of  North  Curuliua.  While  tho  cxit«tenco  of  monazite 
in  commercial  quantities  in  this  state  was  first  estab- 
lisb.rl  ill  isT-.i.  l,y  .Mr.  W.  K.  Hidden,  of  New  V,,ik. 
who.  in  the  interest  of  'I'lu'mas  A.  Kdison,  the  inventor, 
inspected  Uic  goM  placers  on  a  bunt  for  platinum,  the 
first  reconled  product  uf  monazite  mining  in  the  statu 
was  in  1S87,  and  came  from  the  Brindleton  district,  in 
lJuike  county. 

Jrvit  art. — The  lirsl  recorded  discovery  of  iron  oro 
in  North  America  occurred  in  the  year  1585,  in  North 

'tieologv  of -NKnli  Caniliiia,  Vol.  I.  ii:v.;f  :;h1. 

*  Minenils  and  Mineral  LtKniitiiv  ui  Nortii  Caruliaa,  nieai  MA 
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CWrolitiu.  It  wti»  made  by  an  expedition  tituni  out  hy 
Sir  Waller  lialeigh,  and  ooinnmndoil  \n  Halph  Ltuie, 
and  which  attempted  to  plant  an  En^dish  vulwuy  on 
Boanokd  Iiibtnd.  The  ore  wits  found  near  the  ooast^ 
and  althcMiL'l'  th«  iniportanct' of  the  di-i overy  was  fully 
realized,  no  attempt  wasj  luude  to  utilize  ii.  tis  the  tul- 
oniste  wen>  then  on  a  aeavch  for  gold.  It  wan  many 
years  after  that  a  permuiient  settlement  was  made, 
and  the  industry  of  iron  mining  and  ni:iiuifaotui-e  wa?; 
well  Undi'i'  w  !iy  in  many  other  <'ok)uies  liefore  its  he- 
ginning  here. '  Iron  ores  of  high  grade  aud  in  large 
quantitii's  ha\e  been  found  in  many  sections  of  the 
■tate.  and  at  different  periods  during  the  hist  hundred 
and  twenty-fu  e  years  the  production  of  iron  in  the  state 
wiLs  an  industry  of  i-elattvcly  marked  iniportaiiee. 
Thf  i;uit;>'s  of  iifin  oi  r  licpusits  jiro  \vidrly  distril»utod. 
Imt  ill  till-  main  t'lill  witliin  the  following  counties: 
(  iiathiiiu.  Orange,  (.Tuilt'tjrvi,  Gaston,  Lincoln,  Catawha, 
Yadkin.  .Surry.  Stokes,  Mitchell.  Ashe,  Madison,  t'her- 
okee.  ami  .lohnston,*  Tlio  product  of  t)»o  state  is  .still 
small.  That  reported  for  l^tOi^  lamc  front  .lohnston, 
Madison,  and  Mitohell  countie  s, 

/}<ir>/h«. — The  comnu^rrial  production  of  Iwrytes  in 
North  Candina,  first  noteil  at  the  census  of  KSSI*,  is 
Conjline<l  chic^Hy  to  Madison  «-oiinty,  though  depositfi 
have  also  iM-en  found  in  Gaston,  Orange,  (.'alwirrns. 
and  Union  counties.^  For  the  year  I'JUi  the  production 
of  l  arvti-^  was  §44.180,  or  21.7  per  cent  of  the  total 
product  of  the  United  Statf.s. 

AN  ofhfr  III  ill)' lit  fx.  Dej'Hisits  of  Ititundnous  I'oal 
exist  in  the  state  in  Stokes  and  liockingham  eoiuities. 
in  the  valley  of  the  Deep  river,  (.'oal  has  also  heen  found 
in  C'hathuiu  aud  Moore  counties.'  No  statistics  can  he 
shown  without  disclosing  individual  o)>enitions. 

Copper  OKB 18  found  in  many  places  in  the  state,  the 
principal  variety  lieing  <  halcopyrite,  or  copper  pyrites, 
liefore  the  Civil  War  the  industry  of  copper  mining 
had  made  couDidemble  headway.  Many  of  the  gold 
veins  are  associated  with  pyritic  ores,  practically  all 
the  old  copper  mines  of  the  centnil  part  of  the  state 
having  been  worked  lirat  for  gold.  The  general  char- 
aeter  of  these  mines  was  that  at  about  water  level  the 
so-ailled  '"brown  gold  ores"  were  replaced  hy  <)uart/. 
richly  chargetl  with  iron  pyrites  more  or  less  mixed 
with  copper  pyrites,  the  latter  increasing  as  the  mine 
dcej>ens.  and  in  many  places  hecouiiug  the  only  or  the 
predominating  ores,  and  forming  a  regular  copper  vein. 
Fier]3ftpi»  the  most  valuable  deposits  of  copper  in  the 

'Ifon  in  All  Ajn-s",  bv  James  M.  Sw«iik.  imae  litt  ff. 
-  ( i(-iil.>)ty  of  North  Carnlina,  Vol.  I,  (lasi-  '.'IS  (f. 
^  Tlie  MincRilp"  Buil  Minora!  l.iK-nlitii-H  i>f  Nortli  ("amlitni,  |kii.'»-S.". 
« United  Sutud  Gtmluicteal  Survey,  Sucteentli  .\uaiuiil  itcport, 
Ftort  IV,  page  16S. 


.stjite  are  in  .Vshe.  Alleghany,  and  Watauga  coiuities: 
tho  HKist  remarkable  vein  in  this  range  is  at  Ore  Knob, 
in  tho  southeast  corner  of  Ashe  county,  near  the  top  of 
the  Blue  Ridge.' 

Abrasive  garnet  is  \vi(U'ly  distributed  through  the 
stwte.  and  is  a  regular  constituetd  of  many  of  the  mica 
I  and  hornblende  slates.  Large  crystals  of  a  brownish 
red  (MilMf  nrc  fi-ei(ucnlly  met  uitli  in  the  niicu  mines  of 
Mitcln  11  and  Yancey  cimntics.  The  product  of  the 
North  Carolina  garnet  mineg  has  oi)tainc<l  tin-  highest 
price  in  the  market.  per  ton.  The  total  jn-odoct 
of  tho  sUitc  for         was  from  .lackson  county. 

Graphite  occurs  in  many  localities  in  the  stall}.  The 
largest  bofls  are  in  Wake  county.  Others  oc<  ur  in 
Ijincoln.  Cleveland,  Catawtm.  Alexander.  Stokes, 
Wilkes,  Person,  and  Yancey  counti«'s.* 

Limestones  thoii'jrh  not  alnuidant  are  found  in  nioro 
than  twenty  «ouiities.  and  distributed  throughout  the 
state.    Those  in  tho  eastern  ])art  are  a  aheU  conglomer- 
ate, valuable  both  ft)r  bnihlinj,'  ]iiirini-c<  and  for  (he 
manufacture  of  lime.    Those  ol  llic  luidult^and  western 
section  are  frequently  crystalline,  and  in aerem!  coun- 
ties, especially  in  Cherokee  and  iVfaoon,  con^titate  8 
very  good  marble. 
I     Precious  stones  have  been  picked  up  at  many  placen  in 
the  centnd  and  western  part  of  the  state,    .\iiiong  these 
have  tieen  a  hal  f  dozen  or  more  diamonds.    The  lirsf  one 
I  was  found  in  ls.4'!  by  Dr.  .M.  F.  Stephenson,  of  (iaine,>.- 
ville,  (tn..  at  the  ford  of  Brindlet'*ii  <  reek.  in  Hnrke 
county,  and  was  worth  atiout  SliHi.     daniet  crystids 
of  great  lH>(tuty  and  perfection  and  ctf  ^ariou!l  colors 
are  foimd  in  liurke,  Caldwell,  and  Catawba  counties.' 
X  peculiar  green  garnet  has  l>een  found  in  the  Covee 
\  alley,  for  whieh  tho  name  rhodolite  has  been  •renerally 
I  adopted.   Many  emerald  matrix  specimens  have  been 
I  found  at  Crab  Tree  mountiiin  in  ^fitcbelI  county. 

Mining  for  amethyst  has  met  with  considerable  success 
1  ntTesnaty^  on  the  creek  of  that  name,  in  Smith  Bndgt> 
township,  Mitchell  county,  where  a  largo  vein  occiiis 
I  in  an  altered  pegmatite.    C'rystals  are  found  from  onr- 
I  lulf  to  8  inches  in  length,  and  in  color  they  are  light 
I  and  dark,  the  dark  spots  often  being  of  the  deepest, 
ri<hesr  purple.    No  tiner  amethysts  have  been  found 
,  in  the  United  bUtes.    Several  thousand  dollars  worth 
j  of  stones  were  sold  from  the  first  development  work. 
.V  very  inten-sting  n<'w  form  of  moonstone  lias  been 
found  near  Bakersville.    The  well-known  occurrence  of 
pink  and  red  ruby  corundum  in  a  green  amphibole 

•Gt-ol<i^:v  of  North  Caronna.  Vol.  (.  imge  271  tt 

*  Ibid.,  iMitii'  lIMi. 
'  IliiJ.,  imijf  ."r  <ii  \ii|K-iiiliN 
1     *The  Miuerals  and  Mineral   l^ucaUliiw  i»f  Kvnh  (.^roiina, 

i  ii««e47ff. 
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(smanigdito)  at  Bnck  creok,  Clay  county,  has  been  util- 
ized as  a  MOW  semipiTcious  stone.  Pieces  arc  selected 
in  which  the  bright  spots  of  red  or  pink  ruby  are  in- 
closed !n  the  bright  green  matrix.  The  atone  is  being 
introduced  under  the  name  of  rub^y  matrix. 

Sandstone  of  a  superior  quality  has  long  been  quur 
ried  in  the  state.  It  is  fonnd  in  tvo  narrow  zone^,  one 
lying  along  the  valley  of  the  l^un  river,  near  and  almost 
paroUul  to  the  itortbern  boundary  of  the  slate,  and  the 
other  lyiug  iu  a  aoith«at  and  iwutbwest  direction, 
nearly  across  tke  eeaCem  aide  of  the  middle  divinon  of 


the  state.*  In  many  plac^  it  is  of  aueh  character  as 
to  t>c  well  adapted  to  the  purposes  of  millstones.  Con- 
glomerates, w^bich  are  asaociated  with  the  aandotone, 
bare  been  made  into  excellent  millstonea,  occasionally 
of  such  ((uality  as  to  be  almost  equal  to  the  French 
bahrstone.  The  rocks  hare  been  quarried  for  mill- 
stones in  Anson,  Moore,  Madison,  Person,  Montg(»i- 
ery,  and  Kowan  r  outitii  -.*  Thr  total  product  of  the 
stutti  iu  L'Myi  was  from  iiowuii  countv. 


'  Ueolog}'  oi  Nurth  Caroliua,  Vul.  I,  ] 

*lbid.,  ptge^ffiw 
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Table  1  is  a  summaiy  of  the  statistics  for  the  produc- 
tive iiiines  and  qnurries  ia  the  state  of  Korth  Dakota 

for 

Takb  1.— jhimmry.'  IMC. 


Nnmhpr  nf  minw  or  qiMVliW 

Number  of  omiMmi  

teUrM  oOcMt,  MWlBb 

Nnmbw..  

SnUriei.,..  

Wngi-mram; 

ATi-rmgammibcr  

WllgOT  

Ciontmct  work  . .  . . . . 

MlM!rlUin«niM<'xi><  cim  t.  

Ci*t  nf  MippliR*  mid  lunttfruiU . 
Vnlucuf  priMlurt  


All  min- 


4S 


298 

•J67 


■inaliidMflpcnionMftillowK  CeiiNiu.i;  and  mat. 


47. 


The  lit,niite  coul  area  <<f  tliis  state  is  of  vefy  great  ex- 
tent, equal  to  at  least  half  the  area  of  Ohio.'  Although 
known  for  some  time  the  coal  fields  are  of  only  recent 
il<'\ i  lofiiiiorit.    Some  cement  of  good  quality  ie  menu 

facturcd. 

There  is  aim  every  reason  to  believe  that  laripe  sand- 

stone  <|H!irri<>s  will  in  time  be  developed,  since  tliere 
are  a  tiuoiber  of  suitable  locations  only  awaiting  a 
sufficient  demand  to  jnstify  extensive  development. 

(Jninito  iiiiil  j,''iM'is'^  iiii'  ulso  fourul  t li ii iui,'li<nit  tlie  rii-l 
erii  half  uf  the  alAla,  except  in  llie  lied  river  valley, 
bat  are  not  qiMrried  in  commercial  quantities.  The 
clay  tii'lds  in  the  stud'  •dv<-  'aIioIIv  undevclopoci.' 

The  value  of  the  prociucts  of  the  manufacturing  indu^i- 
tries  of  North  Dakote,  liased  primarily  upon  minerals 

mined  utnl  i|Uiir  rie<l  us  well  :is  the  value  of  all  niaiinfur- 
tored  products  of  the  state  as  reported  at  the  Twelftli 
Census  are  presented  in  the  following  table: 

'l  ic.lo'^'U'ul  Survey  of  Noith  Dakota,  Seoood  Biennial  Beport, 

1802,  page  35. 

(«0) 


Tablb  fl.— JfinM(/iM(urr«  hated  primarUff  Ufm  th»jHvdiiUI$i^  i 
<md  ijuankK  ISOO, 

'avanwc,  '  Vaimcf  ptodmt. 

I 

AUaiMMtfketun-K   MtmUt 

Ctejr.  rIiu«.  n>i<l  »l<fni'  |>ri><lu<!l>   n9A.2S4 

IrODKOd  Kln'I  iiiid  IhrfrpnicliU'O   10(I,5U 

McUttoalul  DH'Ul  iirixlurUi.othiT  limn  iitni  anil 

MMl   l«7,lilM 

HiaaeUaMowiadnitdaa...........   »74,UO 

1   l,34«,tS» 

AHolber  ;   T.KIKMft 


Table  3  shows  tiiat  the  value  of  prodnets  of  Banii- 

fu(-ture>  of  North  Dakota  in  liKXl,  based  prlnftrifyupOD 
oiineralti  mined  and  quarried,  was  $1,8414B^»  or  14.6 
per  cent  of  the  total.   The  value  of  tiie  oatpnt  of  the 

mines  and  ((iiai  iies  of  the  >(ate  in  l:trt2  whs  ^3.'i4,9i'7. 
or  3.5  per  cent  of  the  combined  value  of  products  of 
manufacturing  and  mining  in  North  Dakota. 


Til,. 


iivei'iisri" 


in)  ic 


uianufaetun^.H  in  North  Dakotii  a«  reported  at  the 
Twelfth  Census  was  2,308,  and  the  wages  paidamonnted 
to  $1,222,472.  The  nverajre  number  of  wage-oaniors 
engaged  in  mining  and  quurrA-ing  in  the  .state  in 
wa!»  298,  and  the  wi^es  paid  were  $196,584.  The 
tipfnl  lunnher  of  waLTe-earners.  therefore,  employed  in 
milling  and  manufacturing  indu.strics  was  2.^<.>K,  and 
their  wages  amounted  to  91,419,006.  On  the  basis 
of  these  tijruros.  those  enr'a'fed  in  manufacturesi  consti- 
tute ss.'.t  piT  cent  of  the  total  number  of  wage-earn- 
ers, while  their  wages  amount  to  »«>.!  per  cent  <if  the 
total  paid.  The  wage-earners  employed  in  miuinj,'^  in- 
dustries oon»tituto  11.1  per  cent  of  the  total  number 
employed,  and  they  received  18.8  per  cent  of  the  wages 
paid. 

thai. — Lignite  coal  in  Nojrth  Dakota  underlies  an 
area  of  38,620  square  miles.  This  area  is  a  part  of  the 
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!so-(alled  Rocky  inoutiT;nrrrn;il  fiold,  whitli  also  iin  lu  h's 
the  colli  areas  of  Muutniiii,  \\  vKiiiinj^,  I'tiili,  Ci<luiiulo. 
New  M«xifio,  Idaho,  and  Nevada.'  Tlie  eailU'st  pro- 
duction of  *'oal  wnrthy  rif  -^tnti-tifuil  iiotifc  was  pro(liic«Hl 
in  The  >ioith  Dakota  viiriety  does  iiol  stHiid 

tntDBportalion  well,  and  coiweqiiently  can  not  cam- 

|ict('  witli  l>itmiiitiini--  inal.  i-Xii  jit  wlir-ii  ilii>  latlof  is 
hi^h  pritod.  lo  ho  «)ld  at  a  piotit,  tht»ri'<<m>,  North 
Dakota  coal  must  at  present  tind  a  companitiTdy  local 

nmrkr't.' 

in  liM)2  tin:  liiiiH  Hol  the  47  ()pf  iiit(>rs  n-portiujj  were 
located  in  Hurlci^di,  McLean,  Moilon,  Stark,  and  Ward 
counties.  Tljf  total  output  was  22C>Jtll  slmrt  tons. 
Ward  county  produced  S)a,7isG  tons  of  this  uaiouut. 

The  following  fignree  taken  from  th(>  reports  of  the 
llnitod  States  (ii  olr.fri  nl  Survoy  ^how  tlio  quantity  and 
tbIuc  of  ihn  coal  luiiitjii  in  llic  .stjilo  since  1HS4: 

'United  States  ljt>uk>t!tL-al  .Survey,  ''Mineral  lieauurtvs  u{  th<.! 
Vaited  States"  IMS,  pugs  402. 


Tablk  •i.—AntnuU  pmdudim  o/coai,  bUmnmoiu:  ISSitolSOsi. 


[tjallcd  9Mte»  a«cfb«Ual  Wtrtvf.  "HIiwmI  HCMMtGM  of  tb«  I'litted  eiaMa.") 


abort  Umi. 

Value. 

Bbort  torn. 

Valne. 

Sa.tKM 

zs,(no 

2! ,  V) 
•:s,  <.»iT 

M,  CXI 

w. 

(>. 

11.2" 

119.  KV 

11, 

VZ,  UK 
12.  UtU 

ISl'l  

as,  iw 
7s.avi 

K3,Mr, 

!W,  Ml*,* 

int,m 

?i:,oi9 

ll.CI'J 
M,»< 

'M.  .V.O 
117,.S(M 
I&S,.>1A 



IS*/;  

1^'J6  

iwjft  

is-^'  



1  

ii>;"j- .   

IDUO  

um  

>  Nut  rvportt^. 


Gtment. — ^No  data  relative  to  the  single  cement  plant 

in  the  -t nti  '  an  Im«  sliown  without  di.sclosinjr  individual 
uperatioii'!.  However,  it  luay  be  isaid  that  the  pltiiit 
}u»  l)een  erected  about  five  years  and  has  heeo  a  SUO' 

cfssfid  tlioujfh  [Kit  II  \  r[y  tai  lT*'  producer.  The  plant 
is  Io4')it4Hl  at  Pciiiliinii.  un  liio  ionjjfue  river.* 


I  UnitedSttfes^"  1908,  page  8012. 
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Table  1  it>  a  suinmarjr  of  statistics  for  the  productive  niinrs.  i|imrrie8,  and  vmila  iti  tLt*  litate  of  Ohio  for  190^. 

Table  l.-t»UMMAKY:  iWK. 


1 

Oxil,  lltlll' 

ivtiohiiun. 

KU'l 

dolomilea. 

NatunJ  0U. 

CviiicBt 

Orlnd- 
•toniBaiid 

|Nll|MtOIMIL 

All  .■Ili.  f 

Sfelailail  oAenk,  clerks,  eic; 

44.164 

ii,m 

J-.'.Vil.dS.) 

S7.  ir.i 

*2,701,.Vj7  1 
f7.7U,a« 

an 
su 

1,114 

ti.iaiM 

40.  «■ 

ia.«eB 

4M 

4.1)1" 
K.  Kl.'..>7 

|S0.'78?.IIS» 

S» 

ait 

a,  oc.r. 

tU»,M» 
««K4R 
M,SM,«l» 

417 

MI 

SIM,  IS 
tl,UllMl 

lis 

M 

2UU 

•l,171,«74 

7 
7 

l» 

$57,  ISH 

7 
7 

2S 

tlO,T92 

I» 

m 

« 

4> 

IM.MO 

iaa.401 

tm,«r7 
4s;«»,7M 

»71,*r.»J 
VU.iil 

t».m 

rw,4u 

)  III*  liKk'it  Mt>erallng  *  xim-hm:-:-  for  the  iinMliii>ih>ii  of  ^nmUliirM' 
ilneludei         "  ^  ' 
Mm  mat,  r, 


I  und 


'Ineludis  (ipetatofs  u  folloHt:  Clajr,  Ui  gnwuiD  ^operaiot  repont 


tiii!|«l»iic«,  vmlnedatlSW.TSe. 

1  in  Michigan);  Iron  ore,    alMonu,  wkwBtaiiei,  and  aeyihetumv,  1:  pboapbate  nek,  1; 


Tln>  coal  I'n  liK  of  Oliii.  urc  cxtonsivc  mul  liuvo  lun-n 
jieiding  over  10,i>iJO,oOy  touis  annually  sinoo  issy.  The 
petroleomattd  natural'^  output very  lai)^,  a  number 
of  the  must  prodiir(i\"  wrlls  in  i!ii>  ci  luntry  Ih^Iiij,' found 
in  thi.s  «>tute.  iSuiuc  of  Ohio's  building  .stoneij  am  among 
th«  finest  in  the  United  States,  and  find  a  readv  market 


,.,,.1  i>ll  tl... 


TIm'  reliitivo  im]i<)rtanir  of  nianufacturin"^  industries 
clotselj  allied  to  or  baaed  apon  the  mining  industry', 
using  afi  their  raw  material  the  prodoct  of  the  mine  or 
quarry,  ia  ahxmn  in  tlie  following  table: 

ii  iitl  iiuarrHt:  JiiOO. 


pulpstouesi  pixj<luo("d  in  tliis  country  cunic  from  this 

state.  To  supply  its  extensive  iron  and  steel  industries 

Ohio  dcpLTn]-.  I  Ml  .itlii'T  sliitr-  foi-  till'  ni'(  <'-^iir-\- ir()n  ore, 
a^i  it8  own  deposits  are  not  l  idi  i^ithi  i  in  quantity  or 
quality.  Ohio  \»  one  of  the  leading  states  in  the  manu- 
faeture  of  I'ortlnitd  eeuient,  und  has  lon^  heeii  fi  pro- 
ducer of  ntitunit  nx'k  ceuieut.  Sandstone  al>oundN  and 
when  crushed  and  sereeaed  isus<k1  in  jriussmakin^  and 
for  other  piir]w».es.  Larc»e  and  valual)lc  deposits  of 
cluy  aid  in  yiviii'j  the  state  its  loudinjf  position  in  the 
clay  witrkinj^  industries. 

In  a<ldition  to  the  minerals  n'ferrotl  to  in  Talde  1, 
striMitiuuj  oro  is  found  at  Put  in  Bay,  Ottawa  county, 
hut  none  has  been  produced  in  oommercinl  quantities 
since  1»!*7. 

The  operators  reporting  active  mines  and  wells,  hut 
no  pr(Klucti(»n,  gave  empk^ment  to  t^o^  wu^^e-earnei-s 
and  paid  $ltJ2,72:i  in  wages  durinfr  19oii.  The  cost  of 
supplies  and  materials  aDH>UDted  to  ^'i7,!U:i,  and  of  con- 
tnct  work  to  $U«m. 

(2BX) 


Value  d(  iwodael. 


AH  BMUivlwlmiw...  

Cheminu  and  allied  imidMO...  

Ci«y,i|iaM.aMiataDe|MadiNia.  

IWiniaiitMl  and  (belt  ptodiwiK  

jMaSt  aaa  itctol  pttdiKMb  oUier  tlwn  I'M 

aadalael  

MtMellaiMaiiaiBdiMifiM..  


faa.4H|,ui 


9,m,m 

M.4M.tM 


From  the  Forej^oinfj  tahle  it  will  he  seen  that  the 
valneof  the  products  of  niannfactures  ImwhI  prinmriU' 
upon  minerah<  mined  and  <|uuiTied  was  5K;iJ7,S20,.")"l, 
or  41. S  per  cent  of  the  total.  The  value  (tf  the  output 
of  the  mines,  (juarries.  and  wells  of  Ohio  for  VMyi  wvlh 
^')7.  ls<j.!t2'J,  or  i>er  cent  of  the  total  value  of  all 
inanufucturiug  uud  uiiniiig  pro(hicts  for  the  state. 

The  Twelfth  Obdsu:?  reported  the  avenijfe  number 
of  wage^eamers  engaged  in  manufacturer  iu  Ohio  as 
;i4a.869  and  the  wages  paid  as  9l(8,955«830.  The  aver- 
age number  of  wage-earners  engaged  in  mining  in  1908 
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was  iS7,n<^}  t-l""  wuyi's  (mid  were  $23,2:i:J,»>ti»i. 
The  maiiufiictaring  and  minlngr  industries  combinod 
f^uve  eiiii)lo_vin«'iit  to  HS;^,Ot:J  w)i}j:c-OMmf>;-s  ruvl  paid 
*177,176,olu  iu  WHge:^.  Maimfucturo^  ctnploji'ci  {Hj.2 
per  oeot  of  the  wage-earners  and  paid  87  per  cent  of 

tlu' wtij:;*^-.  wlir!i'  tiiit:iTi<r  ciiiploywl  !*.S  jht  cctit  of  tlifl 
waj^c-ciinu'i-s  unci  jMiid  18  per  f<(iit  of  the  totui  wti^i;. 

The  following  talile,  compiled  from  the  reports  of 
thi'  I'nitfd  States  (.leoloj^ifjil  Siirvov.  shows  tiii-  value 
of  the  annual  prmluetion  of  the  principal  iiiiiiemU  of 
this  atate  from  1S90  to  1903: 

III  IWK'. 


' ,.  ,1  , ,,,,  Umortoni 
TBAB.    '  l'«Woleun>.|  .  mi 


Ntnur«l 


™»     I  111)')  (iinviii. 

llol*>Ul)tl'>;,  *^  ntliiruKrt., 


1890.... 

im.... 

IBtt.... 
MS.... 

tm.... 
vm.... 
im.... 

1817.... 


mi,... 


J  li  ii>;,  II.-' 
i:i.7i;,7i. 
f  i:>. It'll,  1^1 

'  ID.f.IH,  |— 
'.«.  Uf.l 

u.:>;i,'.«<i 


S."-.'.l  l, 
•i,,iTh,  7(1*1 

i>.i.;4.;vi? 
'j.-jL»..-,raH 

\\.Z-!i.-.'.v^ 

•JI3,  ■.•>.,:«>! 
■J^.c.'l.mi 
■j>,.=.tt,.s:t 


SI  r.ii.w 
I , -ifj).  MX) 

1,»i4H,iiik1 

l,rHi,«,;i:i 
\.:m.  )1L> 

l,i;7H. 

1 , 7!>;i.  MH 

I .  (Hi!).  :w7 


M,  6M.  :<IH> 
;).  »7ii.  Hiffi 
inii.MNi 
I.Mrt.AiN) 
i.2Ti;.  lOl) 

l.-iVi,7(Hl 

I.  ir>.m 
1.1:1.77: 

1.  IS*.  .KIS 
I.HK1,.'7) 
J.  17«,J3I 
-J.  ll7,  J|i 


;i,  j!iu,  («i 
7,.  :tx), 

aji.ac  • 
i,T7:.uti 

!.  lly.'.iy 
l.t.TV.Jf.i  ; 

1,  <»li,lr>*  I 

1.77.\«ll'  ' 

2,  .i7<:..  T/t  I 


hi  l!*^> 
Iijo,  <») 

144. JJA 

■Sl'J. 
3i7 .  >>W 

4ii.\  ;;7i; 

721.4711 

r.*j7.Tti'» 
7rn-,>;t7 
714,661 


lOdiwmllsniva. 

^'  i//.  Tlir  cmil  tield<  if  Olno  uiid»Tlii>  U'tween 
lO.UOU  and  l:i,"Hiu  sijnari'  iiiili'.s  of  ihe  .-itHh'  arfii.  ami 
are  located  in  soniei  thirty  eountie.'^  in  tlu>  eaKt<>ni  and 
.soiKhea.storii  p(»rtion  of  the  state.  Tin  y  bidori^r  to  the 
jiorth«'ni  A|i]ialachiun  sy.Ntem,  wliicii  al-o  inclmles  (he 
coal  area.s  »'ontiiined  in  western  Pennsylx  ania.  .Marvlund. 
\'irjjiiiia,  \\'eslVir},'iiiia.  and  eastern  Ki  nfu  kv  riu 
coaiisareull  <>f  the  hitinniti<iii>  variety  and  uii-  kiiuvvn  in 
general  term.s  ns  l»|oek.  j^'us,  <-uiuiel  ei>al.  etc..  and  liy 
special  ininic-.  inilirntitrL:'  tlie  ]iri)f1u.  iiicf  hxidities.  At 
what  pi'riod  tla-  depu>it.-  lir.-t  hri  aiiie  known  i.-;  iinei-r- 
taiii,  hilt  thev  were  known  to  exist  *-«'i  t«inly  as  early  as 
l"To.'  Althou'rh  some  eual  waa  undoubtedly  pnxiuee*! 
prior  to  iS'js.'  when  the  first  recorded  sbiptuent  was 
nude,  the  first  pnKiiietioti  recorded  was  in  18S6.  The 
history  of  the  output  wa^i  iiot  kept  with  anyaccnracy 
before  ls7:i. 

Of  the  21»  eoal  jiiodneiii};  eounties  In  Ohio  in  li»i>:i. 
y  tiad  a  piXMluction  of  l,utM>,UUU  tuDi$  or  over,  and  of 
the  648  mines  S  had  an  oulpnt  of  1,000,000  tons  or 
over,  mid  an  (»iitp»it of  Hn  1.000  tons  or  over.  The 
larj^t  coal  producing  (^uutiett  were  Atheuo,  BeltuonL, 
Guernsey,  Hockinfc,  JackMn.  Jefferson,  Perry,  Stark, 
and  Tiisearuwits.  Ohio  ranki  il  ^i  rnml  iu  i|i;:uitity  of 
product  amuug  the  euni  j»tate!»  uulil  18b^,  wbuu  Illiuuif 
outranked  it;  in  1890  West  Virginia  ranked  third,  Ohio 


'One  Hnndnal  Yeurt-  of  .\iii< 
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takinj,'  fourth  place.  This  place  it  still  held  iu  Xau2, 
although  in  value  of  coal  produced  it  ranked  third. 

Th*"  f' '11. iriu-  table  shows  the  annual  prodtii  i>f 
co-al  in  Ohio  from  lii>iH  to  IKOi.  The  ligurcs  for  many 
of  the  yeara  prior  to  18TS  are  estimateB. 

Tabub  ^.—Annmt  pmbuHon    om/,  MluminoM.'  18S8  fa  jmg. 
[imiMd  SMiMGMlflfliaat  mnrr, "  imteMl  HcMraicM  or  um  omua  stobM."] 
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A^riii'lv  l-^ll  j  "t  iT.K' I  nil  t^'us  obtained 
in  bi'iae  welb,  but  il  was  not  uiilii  after  Drake's  dis- 
covery on  Oil  creek.  Pa.,  in  18fi9,  that  the  oil  region 
in  tlie  southeastern  parr  of  Obin  lu  i^an  to  attract  at- 
t^'ution.''  The  Tii'uton  rock,  or  Lima  district,  in  the 
northwestern  part  of  the  state,  did  not  receive  any 
-I  ri(!i;-  1 1  Ml -ideration  until  1SS">.  when  the  jjreat  (.'in- 
ciiuiali  an  il  lH;gsiu  to  be  looked  upon  as  a  protuible  fac- 
tor in  the  crude  petroleum  tield.'  The  Trenton  roi  k 
jM'troleum  comes  from  a  limestone  instead  of  a  sand- 
stone formation,  is  dark  in  color,  and  contains  a  con- 
sidenible  quantity  of  sul|diureted  hydrogen,  makiii<;  it 
rather  refnietory  for  retinini;  purposes.  Tiie  Limn 
district,  extending  tlirouj.'!!  Wood,  Hancock,  Allen, 
Sunduskv.  Adglaiase,  Mercer.  \  an  Wert.  Lneas,  Wyan- 
dot, and  Ottawa  counties,  ha**  been  one  of  the  largest 
]>roducer8  in  the  United  States,  and  in  1903  its  produc- 
tion was  about  75  per  cent  of  the  petroleum  produced 
in  Ohio. 

8inee  1895  Ohio  has  ranked  first  amon<(  the  |N-troleuin 

piT)<lucin}j  states.  In  its  4-2,4M!  wells  hail  an  oiitjiut 
of  21,UU,231  barrehi,  or  uearly  per  cent  of  the 
entire  production  of  the  ITnited  States  for  that  year. 

^\'!lil^  Ohi')'-  in-tioIi-iii;i  imlpul  !"■ 'T  I'i'n:!  \Mt^  Ii  --  (liau 
that  for  l".»ol,  the  product  stdd  at  an  increaiie  in  price 
averagring  4  cents  per  barrel. 


•'Toiilli  CViisn^,  Vol.  X,  jii 
*  United  tjtatea  UeoU  ° 
}M«oOO. 
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MINKS  AND  QUARIUKS. 


The  following  table  ^hows  the  unnuul  pi-oduction  of 
peti'olcuu]  in  Ohio  I'rum  the  iNi^iiining  of  operations 
until  tbe  cIon  of  1902: 

[mitel  ttatdOcoloflail  Arner. "  lUaaial  KmMiMwof  lb*  VnlMd  SMUs."] 
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TJiMnUmm  and  dfXmnttm. — ^Tbese  stones  sn  men- 
tintiri!  ill  the  Si'ciDul  AiiiHkil  IJcport  of  the  (ieolo;ficul 
Survey  of  Ohio  u:>  buviu|r  been  lued  as  earljr  ftt$  Ib38 
for  bnilding,  bumiair  into  lime,  nticiidamiising  roiMk. 
niii!  ivftx  for  ornnmcnhil  jiiir)i()^i->.  Tln'',  are  almost 
uniformly  of  a  dull  eolor,  and  though  ui  many  cases 
dnmble  and  atronff,  are  entirely  untit  for  any  sort  of 
fine  buildinf^  or  m  ii;ini(  nta!  work.  They  are,  there- 
fore,  used  chietly  for  the  rough  work  of  fuuudationA, 
street  paTing,  and  flag^nf^,  and  to  a  very  large  extent 
for  makinjr  (]uieklinie.' 

Oliio  iu  ranked  third  iu  value  of  product  in  the 
list  of  limestone  |»rodueinir  states,  being  exceeded  by 
Pennsylvania  and  IIIinoi.s. 

XiiUmil  ijiix.  — There  are  three  niiturHl  gas  iielils  in 
Ohio.  The  first  known  field  waft alont;  the  e«Rt<>ni  mar- 
pin  of  the  state,  where  oci-ur  the  s?and5i  of  the  Lower 
Cosil  Measures,  the  Waverly  Series,  and  the  Ohio  sliales. 
The  seeond  field,  the  lu.st  to  In?  developed,  is  in  the  central 
portion  of  the  state  and  receives  it.s  uatunil  <,'a.s  fmin  the 
Clinton  limestone  of  the  I'pper  .Silurian  .series.  The 
thiixl  field  is  found  in  the  northwestern  ju  ttion  of 
the  state  and  obtains  iU  natural  gas  exclunivclj  iwm 
tbe  upper  portion  of  the  Trenton  limestone  of  the  Lower 
Siluriiin  .serie.s.  Natural  fja.s  was  first  u.sed  in  Ohit)  in 
1806  in  the  manufacture  uf  lampblack  at  Uambier, 
Coshocton  eonntr;  in  1874  it  was  used  at  Bast  Lii-e'r- 
]KM)1,  in  the  household,  for  heat  and  lijfht.  The  frreat 
Trentun  ruck  gat^  lield  was  lir<Jt  opened  at  Fiudlay  in 
^November,  1884,  and  tbe  Lancaster  gas  field  was  de- 
veloped by  a  well  diilled  near  that  city  in  ISS".-  The 
ga»  produced  from  the  eastern  portion  of  the  atate  was 
not  developed  in  sufficient  quantities  to  warrant  tbe 
I'iliiirj  nt"  ;t  (o  far  distiiiii  1' *i-ulities,  ljut  it  luis  ((een  an 
important  factor  in  supplying  uiany  nearby  towns  and 
indastriea. 

<  .St.>iit«  for  Btdldiiw  and  DecoraUoa,  b)F  Georgs  P.  Iferrill, 

imp-  :tl'J. 

*rnite<l  Staten  GeDlopral  .<iirvejr,  '^Mlnenl  ResouTcee  of  the 
United  StaUw,"  1SMJ2,  imijii  tWa. 


The  value  of  the  natural  pi8  produced  in  Ohio  in  iy03 
^^•as  !?2..'i.i.5.  l.iS,  which  is  an  increase  of  li!20S.243  over 
ll»ol.  The  jjreatest  jirotiurtion  was  in  IS.S!),  after  the 
gii-at  Findlay  gaji  field  hud  lH>en  tirst  opened;  the  small- 
est production  wan  in  18t»7.  just  lyefore  the  Ljmcaster 
and  Sngar Grove  l  ouU  were  developed.  Of  the  1.352 
wells  in  operation  diu  ini,'  l!>n-j.  tbe  ti37  wells  located  in 
the  counties  of  Fairfield.  Franklin,  Hancock,  rjekinjif, 
Knox,  Belmont,  f  inernsey.  Noltle.  and  Mercer  produced 
natural  gas  valued  at  |i2,lU7,731.  Tbe  remaining  715 
wells  were.  located  in  tbe  following  counties:  Allen, 
Ashtabula.  Aiqftain,  Colunibiana,  C'uyaho^rii.  I^trke, 
Hardin,  Harrison,  Holmes,  Lake,  Logan,  Lorain,  Lu- 
CAH,  Monroe,  Morjoran.  Ottawa,  Sandusky,  Stark,  Van 
Wert,  Washington,  and  Woo<l. 

ii^md9U}tm  and  ftMitvn^^.— Quarries  of  excellent 
sandstone  abound  in  Ohio,  of  which  the  so-called 
Waverly  {ifroup  are  the  most  important  for  building 
|)urix).ses,'  'I'he  greatest  sandstone  deposits,  known 
geologically  as  the  Berea  grit,  are  located  in  Cuyahoga 
and  Lorain  counties.  The  stone,  of  a  very  light  buff, 
gray,  or  blue-gray  color,  is  famous  for  its  evenne.ss  of 
color  and  ]>urity  of  texture,  and  for  building  purposes 
finds  a  ready  market  thronghoiU.  the  I'nited  States.  The 
value  of  the  randHtone  quarried  in  these  two  counties 
in  1902  for  bnilding  purposes  amounted  to  $898,284. 

Tilt'  \  iilin'  "f  tlir  >itndstoues  and  ([uartzites  production 
of  Ohio  for  11)02,  $2,u7ti,754,  is  exceeded  only  by  that 
of  Pennsylvania.  These  figures  do  not  include  the 
vnlue  of  stone  quarried  for  grindstones  and  pnljistones. 
The  llo  quarries  o[x>n)ted  during  I'diyii  were  located  iu 
the  following  counties^,  arranged  according  to  the  value 
of  the  prodti'^tioii:  Cuyahntrn.  I.fii-ain.  Scioto.  Fairfield. 
Summit,  Km  .  Uii  liluiui,  .Morrow,  lielmont.  Carroll, 
Huron,  Muskinj^uiii,  Mahoning,  Trumbull,  Crawford, 
Holmes,  Harrison,  .letTer.son.  Stark,  Morgan,  Tuscara- 
was, Washington,  Meigs,  Pike,  Cohunl>iana,  Ai^htabula, 
ChiernM\v.  Licking,  Delaware,  Miami,  Pickftway,  High^ 
land,  and  I'erty. 

Omtftif. — ^Among  the  tirst  cement  plants  to  bfe  estab- 
lished was  a  small  one  at  Sandusky,  alnjut  1S4.">.  in 
ICMO  a  plant  was  eiitablisihed  at  Defiance,  and  in  1838  at 
BamesviUe.  The  first  Portland  cement  plant  was  estab- 
lished in  IfSSi*.*  In  Ohiii  ranked  seventh  amonj,' 
the  states  manufacturing  thii>  material.  While  the 
growth  of  this  industry  in  Ohio  has  been  steady,  it  has 
not  Iteen  sis  marked  as  in  s<imc  other  .states.  In  18i)0 
the  production  amounted  to  only  d7,U0(>  barrels  while 
in  1902  it  amounted  to  963.118  Iwrrels.  But  one  com- 
pany now  priKiuces  natural  rock  cement. 

tii'OflttiohH  and  j^tUjMUorms. — Four-fifths  of  all  the 
grindstones  prodnced  in  the  United  States  are  t|uarried 
in  Ohi«>.  the  sandstone  knt)wn  as  the  lierea  grit  l.<  iii<r 
the  greatest  simrce  of  supply.    The  7  tjniirries operating 
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ill  wore  located  in  t'liyaliopi.  Stark,  .Io(Tt>rs«>n, 

Athons,  and  Wkfhinjrton  rountii'!*.  The  valiR'  of  the 
total  output  ill  ())iio  wn'i  $560,413,  while  that  of  th(' 
United  SWi  >  w»h  «:4>$7,431. 

The  fonowin<(  table  shows  tbe  value  of  the  annual 
jjroduction  of  j^riiidstoiii's,  l^lMt  t«i  I'.'Oi.  it  Immii).''  im- 
possible to  segregate  the  prodactiou  from  Uie  total  for 
the  United  States  previous  to  18&9: 


[Vlttttil  .SUiU.->  Siirv.n,  -Mim-rul  Ki^iUltH>  •>(  thfUuii'^l 


Value,  f 

1 

Value. 

%m,m  1  im 

AUoUu  r  }i)inerals. — The  vaiuo  of  mw  clay  produced 
hj  the  ^^L  opciutoriii  in  IMS  was  f 101,305. 

Till' siiijfle  jryii-Kiii  pimit  ill  tho  »ta(<i  is  nt-ar  (t  vpsuiii. 
ill  Ottawa  county.  Tlie  product  is  converted  princi- 
pally into  wall  pkater. 

The  first  blast  furnace  in  Ohio  was  oomplefcd  in  1S04, 


Id  Mabouinj,'  county.'  and  it  i«  probable  that  iron  ore  was 
fii»t  mined  in  tliis  state  abont  that  time.   The  Hanging 
lioi-k  (listrirt.  in  Jjawreiu'*'  county, alon{:  the  ( )liio  rivor, 
I  wati  once  4|uit«  a  source  of  supply,  but  during  late  yean« 
I  the  quantity  of  iron  ore  mined  in  Ohio  lias  steadily  de- 
creased, owiiijr  ]ir<iK;»l)ly  to  the  inferiority  of  the  ore. 
I  lu        the  production  of  iiuuore  in  Ohio  awouiitud  to 
I  2M,294  Ion?  tons,  while  in  1902  it  waa  only  22,657  long 

tons. 

Tilo  -ilini  sjind  production  fur  1'.mi-_>  wj4,s  valued  at 
^\ty^^>~\.  A  little  less  than  a  i|uartorof  this  crashed 
sandi^tone  is  used  in  the  manufacture  of  (rlass. 

At  a  niiniher  of  Ihp  qimnies  in  tlie  Rei  ea  sand.stone 
district  a  ^radc  of  >un\f  is  touiid  .^1^^11)10  for  nmkin<r 
wlietstoncs.  The  well-known  Deerlick  oilstone  is  made 
at  Chftfrrin  Falls,  Cuyahoga  county.  Tlie  value  of  tiie 
produi  lii'ii  "f  whetstones  and  oilstones  in  Ohio  can  not 
Ikj  shown  s<'[)arately  without  dii^ustiug  the  opcratioufi 
of  an  individual  estnl)lishnioiit. 

Tlic  Jiyrite  prixiuced  liy  three  opcrntoi'--  in  Tn.si-nru- 
was  county  is  a  hy  pnMhict  of  coal.  I'lie  pliospiiate 
nwk  pioducifd  is  fuuiitl  in  Mahoning  county. 

'lion  m  All  A^,  by  Jam«B  If.  Swank,  pag^  90t. 
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TnWe  1  is  a  liuuiiuarj^  of  the  btatii^lk-^  for  llie  produc- 
tive <iiiiirri«fl  and  wells  in  the  territory  of  Okhfaonui 
for  1902: 

Iabls  I. — SuMWuay:  IMS. 
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From  the  »)K>\e  table  it  appears  that  luining  in 
Oklnhonia  durinjjf  1903  wns  confined  to  (he  «niiUTy- 
iiiff  of  linifstonp.  gypsum,  sand^tono,  and  th»'  opciu- 
tion  of  three  pelrfdouia  wells.  (lyiwum  i»  by  far  the 
niofit  important  pioduet  of  mineral  industrr  in  the 
territory. 

Mniiy  stories  have  been  circulated  from  time  to  time 
repinling  old  Spanish  mines  existing  in  Oklahoina,'  but 
they  have  little  foundation.  It  is  elaiiued,  however, 
that  dates  cut  in  the  rocks  in  Uie  Wichita  niountaio.^" 
indicate  the  disoorery  of  gold  as  earlj  as  1889.  Theee 
inouiitiiiii^  'M'C  Iw.'itnl  Ifi  ilio  for'.i.lfirn  uTnund  of  the 
Kiowa  and  Comauchc  reservation  in  the  southwestern 
|iart  of  the  territory,  and  prospectors  or  minen  are 
not  allowed  to  explore  tin-  In, ulity. 

There  are  iudications  iu  luuuy  parts  of  the  territory 
of  the  occurrence  of  coal,  asphalt,  idnc,  lead,  copper, 
iron.  eoliLilf,  mil  a.  ''lay,  and  f. m.  nt.^  but  no  produetioa 
of  these  uiinerals  wajs  reportwi  in  i!>0:!.  CohI  has  Ijeen 
obtained  in  lAnall  quantities  in  Fkinmee  county  and  in 
the  Osatrf  r.v-ot  vntion,  and  is  al.so  kiunvn  tti  orrnr  in 
Payne,  Liiieolii,  Lojian,  and  Pottawatomie  counties  and 
in  the  Kiowa  and  Comanche  reserration. 

I'>.  )). )-it-  ■>f  i  iipjinr  occur  near  Kenton  in  the  extreme 
we.-ti'i  ii  I  lul  ot  lii  uvri'  tountv;  zine  and  lead  are  found 


'  Re|x>rt  <if  the  4  iovernor  uf  OklalKtuui,  MtSJ,  iwgc  7 H. 

•Ibid.,  19*5,  pa«e6». 

*  Ibid.,  ima,  \<a^  78  Knd  Tt. 


ia  sevend  phK<'s  in  i-astorn  Okhilionm  and  in  the  Kiowa 
and  ('onianehe  rest- ivat ion:  and  asphalt  is  known  to 
oeeur  in  Comanche  and  Kiowa  counties,  ia  soin*  ii!:ii-t>s 
even  oozing  finia  tiie  ground.  Natural  gas  in  >aiuil 
quantities  is  found  in  Kay  and  tireer  counties,  but  no 
profitalile  How  has  heca  olituined.' 

An  e.vcellcnt  i|uality  i»f  dolomitic  limestone  i^  found 
in  Hlaini^  county  and  <h'))osits  of  granitic  rocks  OCCUriu 
the  Wichita  mountains.  (Vninnt  is  found  in  a  amuher 
of  ItM-alilies.  and  heds  of  cla\  suilahle  for  the  muuufac- 
ture  of  hiiilfliiig  and  paving  brick  occur  in  various 
parts  of  llie  ti>rritory.  C'olwilt  and  iron  ore  ai-e  among 
the  minerals  rejiortc'd  by  I^t-wis  aixl  Clarke  in  their  ex- 
plonition  into  this  tci'ritory  in  lSo:i  (o  IsoT. 

The  value  of  the  prodacUi  of  those  auuiufucturing 
industries  Uised  primarily  oti  the  j)roductj»of  mines  and 
(]uarries  is  shown  in  Talile  '1  in  comparison  with  the 
total  value  of  products  of  all  uianufoctures. 

Tablb  3«— Jfenii/ixrfKi'.'i  hixio  fi  iii-iiiKtrllii  iijiitii  thejvodmttof  miuei 

ctnd  t/uarria:  JSOu. 
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A^jshown  in  the  aliovc  table  the  uumufuclui'e:>  of  Ukk- 
homa.  based  on  the  prodnets  of  mines  and  qtuirries,  rep- 
resent (>tit  s.s  pt"i-  Clint t)f  llii>  tMt;i!  lit"  niriniifsu'tiircs. 
The  liiiiifiid  industry  is  iusigniiicaiil  coinpare<l 
with  nmiaifiictnring  in  the  territory:  the  value  of  the 
proiluct  of  mines,  ijuarries,  au<l  wells  ia  IKOii  heingonly 
per  cent  of  the  total  obtained  by  combining  the  total 
value  of  manufactured  i»roduct9  in  190**  with  the  total 
value  of  the  products  of  luines,  quarrioa,  and  welU  in 
1902. 

At  the  Twelfth  Census  manufactui'W  ivere  reported 

us  giving  emphiyment  to  l*.0r.4  wage-earners  who  were 
paid  if!S07,>2t>  in  wages.    Mines  and  ijuarries  iu  11>U2 

'  Bejiorl  o(  th«  C4overnor  ol  Oklabomu,  imi,  page  102. 
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eoiployed  128  wag«-earnei-8  uod  puid  !^,Md  in  wages. 
Manu'hctnres  therefore  contributed  94.1  per  cent  of 

tho  wiig'o  oarnei*  of  llie  twd  industries  and  iwiil 
per  cent  of  die  wages,  while  iuiue«  aocl  miaing  gave 
employment  to  5.9  per  cent  of  the  wajfe-emmerw  and 
]mi(l  7.4  per  wnl  of  the  wuji^e.s. 

Limetslones  and  dtdomUeis.  — (Quarry log  u^;  nitiuus  I'ur 
limestones  and  dolomites  are  extensivelj  carried  on  in 
Kay  county,  w  Inch  locality  ivports  the  only  «'i)innM'rciul 
production  in  iMOti.  The  value  of  the  output  from  the 
IS  prodiictiv«>  quarries  was  ffi0,841.  XTie  stone  -was 
uswt  priiH'ipulU  I'm-  ImiMihu'.  tl;iij:i;iii}j^,  and  curMiiL;. 

During  lyoi  the  product  of  the  huiestonc  nuarrics 
wftB  chiefly  crushed  stone  used  for  milrood  hallafit,  | 
building  j)iirjio>cs,  vU:.  and  wasvaliu  rl  nt  i^'^-.  ll'".' 

AU  otiuTf'  mimmU. — One  of  tiic  most  proinisiiig  uatu-  i 
nil  products  of  Oklahoma  is  gypsom,  for  which  a  con-  | 
si<lcn»l>l<»  tiovfli  ipnifnt  is  rojK)rtod  durtn{»'  tho  j«ist  fow 
years,  due  princi^xdly  to  the  exten!$ioa  of  railruadii  . 
through  the  territory.'   In        in  his  account  of  this  ^ 
l<)cali(\.  Miii'  V  Mi;iilc  flic  ■-tatotiir'nt  that  t!i'-  ili-rii\riy 
of  gold  in  tho  Wii  hita  luouatains  would  attract  uiorc 
attention,  but  that  the  gypeum  beds  would  be  worth  I 

Miorr  th;in  tlir  fulrl. 

Extcndinj^  aiio^s  the  tiirritory  are  jfrmit  li'dj>;«'!>  «)f 
gypsum.   In  Mime  p]ac.«s  along  the  river.s  and  creeks.  | 
this  solultli'  I'ock  \»is  .sui-i'unilKKl  to  tln>  ac-tion  of  the  , 
water.  hwA  ciivi's,  tunucb,  uutuiul  bridj^es.  and  funtiis- 
tic  tii:ii!  .  V  Imve  been  produced.   Only  the  in>»si  loti-  , 
vi'iiient  :ind  Advantageous  Outcrops  have  thus  far  been 
(juarri«'d.^ 

The  follinviii},'  talile,  coni[»iled  fnnn  i-eportu  of  the 
United  Stute.>  ( Geological  iSurvey,  shows  the  annual  pro- 
duction of  gypsum  from  ld$8  to  1903: 

MTiiit«vl  Stales  »;.<)l<vi(ul  Surv.Mr,  " Mineral.  RefonroM  ol  the 

t'nitt-i  Slatfs."  19112,  |.uui'<W'- 
'I hid.,  {uiKc  1HI*>. 

*Ji«piNl  of  the  Uovernor  of  Otilalioiiw,  ISUti,  {«ge  79. 


[tlalt«il  8MUIS  Ueoaof  Icai  iiurvey,  "  Minctiil  Kutoorcm  oi  tbe  t'Ditni  »Uit««."J 
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V«ln«. 
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a4,m 

06.  (»1 
U1,II5 

1  Hltii . , . ,               ^               ,  ,  

In  1903  tbe  territory's  production  of  f,'yi>sum  was 
(juMiried  in  the  counties  of  Itlaine.  Caddo.  Canudiiin. 
uad  luiy.  The  product  is  reported  to  be  of  tbe  same 
character  as  th«t  obtained  in  Kansas.'  and  it  was  all 
<':ilcine<l  its  wull  i:il:t-t<  r  (.r  |il:i-.ivr  <■■'  I'lnl-;.  The 
lilut  comuiereiul  production  w»i.s  i-eported  in  and 
amounted  to  1,900  short  tons  valued  at  $7,&0().  Ko 
oper.itions  were  reixirt4»d  duriniy  ihi"  next  three  years, 
but  ill  ISitS,  iijloO  nhort  tons  were  produced  ratucd  at 
912,000.  and  since  then  there  has  been  a  steady  iocrease. 

Sandstone  .11' -  :i-  a  .siirfuee  rock  in  almostevcry 
couuty  ill  Oklahoma,  varying  in  texture  from  a  ooarse, 
rotten  shale  to  a  bard,  fine  grained  stone.*  The  produc> 
tidTi  'ii  thi'  trrrirnrv  for  liHcJwas  all  quarried  in  Lopm 
county.  It  was  used  cbielly  in  the  rough  for  founda- 
tions and  similar  buildinff  purposen,  and  alno  in  small 
(|uantities  in  i'ni^!h'.-!  ^tonr  fru-  rrinrlnia!;in'j. 

There  were  three  pHKliKing^  petroleum  wells  in  the 
territory  in  190a,  all  in  Greer  county.  Two  of  them 
were  drilled  dm  ingthe  year.  Tlu'jx'troleun.  i-  n  lu  nvv 
black  lubricutiiijr  oil,  aud  it  is  found  in  hard.  purouH 
I'ock.  Indications  of  large  oil  deposits  occur  in  various 
parts  of  the  territory,''  notably  in  H-.e  Osijfe  n-serva- 
tion  and  iu  I'aynCj  Linoolii,  Pottawatoiuiej  Oklaiiouia, 
Comanche,  and  Kiow&  counties. 

^Th.-  Mineral  lu.Jii-lry.  1S<»7,  V..1,  VI,  iuil-.- :«C'. 
^iUipurt  ul  tbti  iiowriior  ot  Ukitttiuina,  lUUl,  M2. 
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Table  1  is  a  suiuniary  of  the  statistics  fnr  tl)o  productive^  niinos  nnd  quarries  in  the  state  ot  Uregou  for 

Table  l.-SOIMAKY:  IMrJ. 


HimlMr  of  mttiM  or  quurlM.. 

KambM  «f  aaanilDn  

SahiTiad  oBoab,  d«tki,eM;: 
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Snlarii''  

ViBgt-etnien: 

AvoHge  namber...  

Wac«>  

OootTRH  vork  

ClMt  of  nuiipHcii  

Value  oi  (inxlucl. 
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TMkI. 

(jol.l  iiri'l 
silver 
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<ry*tnlMrn' 
ivickK, 

itolomltes. 

All  mli.i 
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* 

10 
10 
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e 
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t,»l 
tt88.Ui:i 
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i 

1 

7 

tn.uD 

l.lfirt 
SI  iX«,li7f. 
sia,  Mi- 
fit).  7411 

Sfl«,711 

Ji'.i,  mv 

!t.«61.g5a 

211 

% 

1« 

136,007 

tm 
n.m 
«a,4» 

9s»>,m 

■IndadM  opcnlam  m  loninrK  Bonx,  l;  «opi>«r,  t;  gnnm,  1:  nlpltnt  and  mtalt.    mnailaaea  and  quirtxIliHh  L 


In  the  Bine  monntftln  region  and  the  Roga»  river 

section  of  the  state  arc  the  principnl  gold  prodiu-iiity 
localities.  Although  silver  bearing  ore  is  quite  widely 
dlffiraed,  the  production  reported  -niL^  principtilly  ol>- 
tained  in  the  form  of  alloy  with  gold.  The  pn-seiK  c 
of  more  or  less  important  ooal  deposit^]  k  indicated 
by  outeroppiii<r.s  throughout  the  western  and  norflj- 
westem  part.**  of  the  8tate  and  in  Ccxis  couni  \  .  The 
depo£iits  olf  stone  promitie  unlimited  supplies  of  huildiug 
materiBl.*  Gjinnin,  used  in  making  land  plaster,  occurs 
in  linker  county;  borax  it*  found  in  TI:iirLi>y  foinity: 
deposltii  of  copper  ara  known  to  exii^t  in  uiuny  portiun-s 
of  the  state;  and  niclcel  ore  occurs  in  Douglas  county. 

In  addition  (n  llu'  jiriHluctinri  rrpoi-trd,  ^  :iln;iVito  min- 
eral depotfit.s  occur  in  many  i>orliou-s  of  tiie  -stale.  Some 
of  these  regfoM  hare  been  proepeeted  or  operated  to  a 
considerul>le  extent,  while  othei-s  iiwait  only  tlu  ath  r  ut 
of  transpoitatiou  fauilitieji  or  the  expenditure  of  MtifU- 
cient  capHal  {n  development  to  make  tliem  valuable 
worl'iii«^s.  A  syrifipsiw  of  the  prinei{Mil  of  these  known 
occurrences  is  herewith  given,  compiled  ehietly  from 
the  facts  given  in  the  tbii^  revised  edition  of  *'  The  Re- 
sources  of  the  State  of  Orcfron."  ns  collected  and  pre- 
pared l>v  the  state  board  of  ai;  i  ii  ulturo. 

Antimony  uecuix  in  .Tai  k><.<it  county,  and  asbestos  of 
gootl  tif"  I  I-  '■>>und  in  the  southern  and  eiister?!  pnH  of 
the  -State.  Alkaline  salts,  potash,  sodium,  arul  niter, 
and  also  bomx,  for  which  a  production  is  reported  in 
1002,  are  obtainable  from  lakes  iif»i^  ^jirinir-  in  the  arid 
rcfrion,  east  of  the  Cascades.  Natui  ul  <  eiueiit  i-  rcpi»rtiil 
in  Douglas  county  and  cln-ome  iron  tnc  <ir  rlironiile  in 
a  condition  of  i^emarlcable  purity  and  in  almost  exhaust- 

>  The  R«KHjran  of  Oregon,  pafH  26  to  42. 


less  (juaiit  ity  is  being  developed  in  the  serpeotine forma- 
tions  of  (  oos.  Curry,  Douglas.  an<l  Josephine  couniies. 
Clay  i»  found  in  Clockaoias, Clatsop,  and  Cooeoouutiea; 
glusg  sand  exists  in  streams  fiowing  from  granite  tocIes; 
anil  grnphiteaad  infusorialeflrth  are obtainedin  Jackson 
county. 

Important  deposita  of  iron  ores  exist,  chiefly  in  basalt, 

in  twelve  counties,  for  the  n>ost  ]}nrt  in  tiic  western 
lialf  of  the  dtate,  although  occurrences  are  al»o  noted  in 
Umatilta  and  Grant  counties  in  the  Blue  mountains. 

Lvail  fMimil  ill  ( "III. 'k;!!!;:!^.  f  I  r;i  nt .  .1  in!  r,imi  nullities, 
princiiMlly  lus  galena.  Magucsite  ami  other  refractury 
minerals  are  obtainable,  at  least  in  small  quantities,  in 
the  serpentine  rocks  of  -ntitlii'tn  0;'.  i_;.  .il.  Manganese 
orv  occult  ill  Columbia  county,  in  the  northern  part  of 
the  state;  marble  is  found  in  Josephine  and  Wallowa 
counties,  ami  platinum  and  iri  !ii;ni  in  Indos  nro  l>elie\'ed 
to  exist  in  tJie  tioutli,  principally  in  Coos,  Curry,  and 
Douglas  counties.  Of  the  procioiis  stones,  jet  has  been 
found  in  Clatsop  county,  while  ojtnl-.  <in|)entine.  and 
chr^'soprujjc,  gcncmlly  u.seful  for  ornamental  purpo«>e8 
and  occasionally  rising  to  the  dignity  of  genii*,  have  all 
been  rcixn  tcd  in  th«'  state.  (Quicksilver  been  noted 
in  Douglas  and  .hu'kson  counties,  and  '/.iiu-  is  known  to 
exist  in  the  (  a culi  range  in  l^imeand  Liow  COUntieS, 
cbieiiy  in  the  form  ot  seine  blende. 

Nonprodnctive  dcTolopment  operations  were  carried 
on  (piitc  extensively  in  l!*Oij,  li»"J  operators  reporting 
oxpcnditureij  u.^  follows:  Kklaric^,  $lt>2,l!S4;  wages, 
$805,855;  oontract  work,  fT&tSM;  cost  of  supplira  and 
materials.  $-24l.l<'il  :and  miscellaneous cxjKMiscs.ijUT.  UM. 
These  operations  ate  reported  for  gold  and  silver,  »juick- 
silver,  and  coal  ( bituminous),  named io  the  order  of  the 
amount  expended. 


Digitized  by  Google 


OliEGON. 


289 


Tliei-ol!iti  \  f  iTnportanceunionjf  manuftictuifsof  inaiiii- 
faetiii  iii^  iiKiiistrie^s  cloiicly  allied  to  or  Inised  upon  (he 
mining  industny,  usint?  us  their  niw  uiut^'riul  the  prod 
uct  of  mine  or  qiunry,  ia  shown  in  the  followui;  table: 

T*»b«  Zw—liamtfiuhim  ti(iMdjirliiMr%«jM«  tftc  jMnodNcft  i^mbut 
m4  gmrritK  1900. 


All  mnnni'iu'tiuL^  

BnMM  ij|Mm  prndiu-t*  of  inin(.-«  <>r  ^tUHrrlMr 
Chemicals  Nud  allied  producu* ......... 


Ci«r.  glus,  •ltd  Moo*  pndiKti 
Inm  Mid  ilfl«l  and  Ibdrpn  ' 


H«tato  ud  mMil  |iiDdiiMi>  eOia  thH  ifai  sod 


All  other., 


ViUlicof  ptoduci. 


^11,  •■V' 

Z,7W,ZN 


As  presented  in  the  ahove  table,  the  manufacture.-* 
intitDfttelj  related  to  miiiini;  and  (jtiarn'ing  w(>re  valued 
at  §5,441, S»>1 .  hli  h  amount  is  alH)ut  two  and  one  half 
tivae6  the  total  pioducts  of  the  mineral  industry  in  the 
state  and  11. S  ]M'r  cent  of  the  total  of  all  manufactures. 
The  prodm-t  of  niinint;  and  quarryinfr  in  litt>2  wa;* 
<!'2,0.Si,38i»,  or  4.3  per  <;ent  of  the  combined  value  of  the 
pixnluct  of  nmnufactuiv.s  in  1900  and  of  uiiiies  andtpiar- 
ries  in  1902.  Manufactures  in  lltod  fjave  employment  to 
17,230  wage-eanierti,  who  received  iiW,HM,oU3  in  wages. 
Min«s  sad  quarries  in  1902  gave  cmplofmeot  to  i.lOO 
wage-earners  and  paid  $1,033,075  in  wa^es.  Of  the 
cotnhinfid  fi|pires  for  tJie  two  industries— l«,4u2  wagc- 
earnm  and  9l>,36(}.(tos  paid  in  wages— manuftctures 
gave  employment  to  93,7  per  cent  of  the  wage-earners 
aud  paid  81»  [xr  cent  of  the  wages,  while  miues  aud 
quarries  employed  but  t>.3  per  cent  of  the  wafe-earneia 
and  paid  11  per  cent  of  the  wa{^. 

The  following  table,  compiled  from  the  reports  of 
the  United  Statos  Geological  SurNcy,  shows  the  value  j 
'  of  the  annual  produotion  of  the  principal  minerals  re- 
ported for  (h«  atato  from  1890  to  1902: 

Tablb  S.— Faf««  <t^  annual  produetim  of  jirinrijHil  mlturab:  jsgo  I 

to  191/2.  ' 

[ITllIUd  BMto  0«ol«8lo«l  Surrey,  "lUncml  Rouunw o(  thu  ruiu^i  r>iali!>i."]  > 
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Tiililr;]  shows  that  tlii  iT  wn>j  a  slight  deciTasc  in 
mini  ral  production  dm  iiig  llji  pu.^t  several  years,  silice- 
ous eryatatHnd  rocks  lieing  the  only  industry  reporting 
an  increase  over  liMil.  The  gold  pixiduction  fhin'njr 
1H02  was  only  slightly  less  than  during  the  previous 
year  and  was  considerably  greater  than  that  reported 
at  the  iH^ginning  of  the  decade. 

6V</  (iixl  xilrtT. — Gold  was  dis<.'ovored  on  the  Co- 
quille  river  in  ls.')t>  and  alon^'^  otli>>r  streams  in  south- 
em  and  eastern  Oregon.'  The  Blue  iiiountain  region 
is  the  principal  gold  producing  place,  with  the  Rogue 
river  aeetion  second  in  importance.  Placer  mining  is 
more  productive  in  the  western,  and  (|uartz  in  the  east- 
ern part  of  the  state.  The  tii"st  tiuarty  mining  was  re- 
port«'d  ill  IStjO. 

Silver  )>earing  ore  is  ijuite  widely  ditlusi-d,  Init  tin- 
p«Mventage  of  the  jirecious  metal  is  often  disappointing. 
The  silver  reported  is  principally  obtained  in  the  form 
of  alloy  with  gold,  lait  imix)rtant  diHOoreriea  ip  lodea 
have  been  prospected  and  promise  well. 

The  annual  production  of  gold  and  silver  from  1891 
to  IWi  in  )(iven  in  the  following  table: 

Tamji  4.^ilfmM8{})PMhHlidN         «Mi  tSixn  18»1  to  IMI. 

[R*piK«*«r  tk*  DUKCtOr  af  IM  MlM.] 
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lEatUnuiwa  of  tlie  OlracCor  ol  the  Hint  ue  tor  tb*  reined  product. 

I'f.i.'i,       II,.     'I'lio  nnil  )  ili  n1  i:<'l  ii  m   i-  i  il  itji  i  i  iril 

principally  from  Coos  county,  where  it  ha-s  been  mined 
since  the  early  fifties.'  Outcropping  indicate  the  ex- 
istence of  i!r)>o^it>  (hri>iiL'ln>iit  t'lf  wi'>(i'rn  and  imrth- 
westeru  parts  of  the  .state  as  well  an  in  the  lilue  mountain 
region.  The  coal  produced  is  mainly  lignite,  with  an 
avf^iipT'  of  than  '  j'cv  t  i-iit  Hxr-d  carlwm.  :i  con-.ider- 
ablc  proportiou  of  water,  and  from  5  to  ^  per  cent  of 
ash.  OrefKon  eoal  bs  free  bnming^  and  well  adapted  for 
stnini  nrifl  hrntinp  juiijiiKo-;,  ulthonph  it  will  not  coke. 
The  follow iug  table  shows  the  annual  production  from 
1885  to  1902: 

Tabli  It^—AtuimiapmkuHtm  tfmil,  tOamlMMW.*  tt&StfitOt. 


lEatUnuk'^of  ilieUlrooloiaf  tli«liloLT«aa«oillier«fliiedi>iodur(;  ailverai 
coinlnic rniur.  The vwioM^vmlnTiMiilBnditviilUMMtteiatae. 
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The  annual  product  h-A<  \  nried  considerably,  the  year 
of  least  prodnntion  tn  'inj,^  The  greatest  produc- 

tion wait  rcpni  ti  1  in  I'-i'T:  sinor  that  tiiiip  n  decreased 
product  has  buen  i>hu\vu.  In  IVOH  developuieot  opcra- 
tiona  were  reported  which  indicated  an  increa^^inrr 
iiitfiest. 

SUictous  eryntaUim  m.'jb.— Kocka  of  volcanic  origin 
predominate  in  th(«  fttate:  among*  them  are  the  andedites, 
the  trup  lKi«ilts,  tin  t nil  li \  frv.  mikI  thi' tufas  or  frajj- 
mciDtary  rocks.  In  I'MI  the  entire  production  wa»  re-  i 
ported  from  Baker,  Benton^  GillkaiyJackaoD,  Marion,  | 
Multnomah,  and  Union  counties.    It  waa  valued  at 

T\w  production  dnrtn^f  1903  showed  a  decided  in-  1 

rri«ii.s(>  IIS  coniptired  with  tho  yciirs  fullowinu-  l^nn. 
Tbi6  increase  in  190^  i»  chiefly  attributed  to  tlic  more  , 
extensive  nae  of  tlte  atone  an  a  paving  material  and  in  | 
rotidiimkin^;. 

Linie»toneg  and  dolooiiii:*. — Liuiestuiic  dcpusiti*  at  i 
present  conmierefailly  worked  ooeur  in  Baker  and  Wal-  | 
lowH  (.'ountir-;  in  th<>  nofthoustcrii,  uinl  .Im  l<-ioti  (ind  ■ 
Josephine  counties  in  the  .<iuuthwet>teru  puit  ot  the  Htate.  i 
In  GfBntand  Union  cmmtieB there  are  valnaUe  depoaits,*'  i 
the  iHttor  county  beinjj  i-overcd  to  u  larfre  cxti  ut  wirh 
blue  liniestuae.    During  l;*u:i  Uio  cnliro  production.  | 
valued  at  990,138,  was  used  in  lime  huming;  in  1901  a  j 
value  of  ^l-2,4-JO  was  reported  forlinie  Imniinjr:  in 
irl0,5;i^;  and  in  l»Jiy,  $S,imk».    Thei-e  was  thus  h  steady 
increase  in  the  use  of  lim<  >ti  >ri<  for  this  purpose.   The  | 
roinpiinitively  hirfri-  prrMlmi  ^lnnvii  for  1!<(>1  incbuhHl  a 
value  of  $12,liK)  ipian  ied  lor  piiviug  und  ruadmnkiug, 
while  during  190S  allioeous  cjrysljilline  rocka  were  more 

'TheBesouKcsof  OnRon,  pases  26  to  4SL 


extensively  u^  as  a  paving  material  and  no  limeatone 
wa^  reported  except  for  lime  burning;. 

,|//  of/,,  I-  iiiiiu  ni/n. — The  entire  production  of  )>orax 
in  wiu  reported  by  one  company  in  Uttroej  county, 
nlthou>;h  borax  and  various  other  alkaline  soluble  salts 
HIT  found  also  in  Klamath  and  I<ake  counties.  The 
arid  plains  of  this  region  are  of  late  volcanic  origin 
and  contain  lakes  with  no  outlef«i.  r'nrrying  useful  salts 
in  heavy  solution.  All  the  pni\ni '  tion  reported  was 
submitted  to  a  procemt  of  crystuUiziUiua  before  being 
marketed. 

The  copper  ])rodueed  is  <'hiefly  fopjjer-ji'lance  and 
native  copper,  carrying  gold,  and  it  occurs  chiefly  in 
fvmure  veitift.  I)epo<itt6  are  known  to  exist  in  many 
I i:i 1 1 ^  < if  I Iji' -(iitr .  iHitiiriK  till-  naf  i \  rnre  and  I'hulcopy- 
rite  of  thcHantiam  region  in  Linn  county,  the  xulpbideii 
of  the  eastern  Oregon  gold  quartz  mines,  and  the  native 
eoppcf  iif  I'lilnii  and  Ilaker  counties.*  The  pro- 
duction wiiK  i-e^jurted  by  one  company  in  •Joftepbine 
county  in  eonthem  Oregon,  and  was  all  reduced  by 
smelting. 

A  coiididorabio  production  of  tj3'psujii  was  rejwrted 
in  Baker  connty,  none  of  which  was  sold  in  crude  state, 

all  l>ein{f  prepared  as  IniiH  plaste  r,  wall  or  rpinnir  pins 
ter,  or  phu^ter  of  FurLsi.    As  only  one  company  was  en- 
gaged in  this  produotion  the  statistics  can  not  b«  given 

sr»pnratrty,  tircrni-f  ht  d«i  so  Would  dii^cloSO  tho  Opsni- 
tions  of  an  individual  estalilishweut. 

Nickel  ore  occurs,  in  association  with  gamierite, 
chroniite.  niuj^netite.  elirysn]misr.  chslcedonie  quartz, 
and  iiei-pcutiue  miiierulH,  princijxdly  in  Douglas  county." 
A  small  production  was  reported  for  1909. 

'The  ReaourceBorOKgon,  pagea  SI  to  48. 
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'i'lible  1  is  a  »iiiiuiuary  of  tbe  sttttisties  tur  tliu  productive  tuiiu's,  quarries,  uud  in  tliu  aitate  of  Peousjl- 
vsnk  for  190S. 

Tabi^  1902. 
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The  Vii^t  and  varied  iiiinoml  losourct  s  <»f  IVimsyKu-  ^[aryland.  Virt,'iniu,  West  Virjfiiiia.  eastern  E«ntucky» 

nitt  jjrivo  tlie  stiiti'  lir.>t  rank  in  the  mineral  iiuiii>trv  of  Tpiiuessoo.  (u-or^iu.  and  Aluliauia.' 

tlio  *-onntrv.    The \alut' of  llu- (>u(j)ut,t)f  the  productive  Thi'  jn'troliMuii  and  iiutiiral-yj«s  tiidils  rover  many 

niinenil  propertie-iof  the  state  in  litOii  was  :^:>8(;.s71, 417,  wjuare  miles  of  tlie  state's  aiva,  and  in  tiic  eoinhined 

or  5{!*.7  per  centof  the  total  value  for  tiie  I'nited  Stales.  values  of  petrohmm  and  natiiml-gi»  production  Ponn- 

Tlie  most  important  of  the  .state's  mineral  re.souree.s.  .s\-lvuiiiu  leads  umon<;  the  states, 

from  a  eommerciul  standpoint  at  least,  arc  its  eoals.    In  The  ( 'orinvali  hills,  in  Lebanon  county,  are  (■oiii]M)S(>d 

its  vast  stoi  cs  of  aiithrai  ile  (  (ml.  which  (indorlie  some  of  and  iindcrluiil  with  nmynetie  iron  ore  formin^r  one  of 

464  .sijiiare  miles,'  Pennsylvania  lui» a  uolable  advantaj.'<>  the  most  wonderful  dcimsits  of  this  variety  of  ore  in 

over  other  8tate»*.    There  are  thre©  gTOUp^  of  i»arallel  the  world.    Sim-<-  171«>  nearly  '.t.ooo.oiMi  tons  of  ore 

valleys  in  wbivh  tbe»ecoai  meaaures  appear.  tii(>  Nortii  i  have  beenquarriod  from  these  iH-ds.    Kino  brown  benia* 

©rn.  or  Wyoming  and  Lackawanna  valley,  the  Middle,  '  titp  If*  taken  from  ^^reat  open  ijiiarry  mines  ill  the  cen- 

or  I/cliitrh  and  Mahanov  .  and  the  Soullicni.  from  which  Iral  valleys  and  tniiisported  l>v  rail  to  the  iron  works 

ibo  hykcnii  valley  coal  comes.'  Tbe  biumiinouui  coal  I  in  tbe  bitutuiuous  co;(l  l  e^ion  Ijcjond  tbe  Ailegbenies 

lields  which  run  in  en  parallel  valleys*  from  New  York  i  and  along  the  I,.chijih  and  Schuylkill  valleys.' 

to  Ohio  and  West  Viri^'inia.  underlie  some  l.'i.soo  Mjuarc  .\t  Fricdeiisville,  in  Lehifj^h  county,  are  hwutcd  the 

mile&  of  tbe  6tate,  and  belong  to  the  great  Appalachian  xiuc  uiine»  which  were  opened  in  1653,  and  wei-e  strong 

field,  which  also  includes  Che  ooal  t'e^'iona  of  Ohio,  produoere  ap  to  18Tfi.*  On  the  Janlata,       of  hard, 

'Initeil  stide-*  tm»li3«ical  ftar\i>v,  "MInenI  RewmroM  of  the  •  United  Wat«sn,s>loaiiTil8iirvev,Twentv-«eMMid  Annual  Report, 

Uiiit»»(l  .siuUi.-."  myj.  [uit.v  L>i)l.  1WK>-I'.<itl.  I'iir*  111,           fJ.)  iiin'l 

'Tlic  AiitliraciCii  tWl  liuluslrv,  Uy  IVlcr  H<il>(>rts,  ptigM  5  Mid  6.  'Kiiiir    IKu-iU"    L  .i?  the  rriiti.4  sl.Uj-.  |i«j^  7;JI  «inl  7Ti. 

■Kiog's  UtuidlMalc  of  ihe  United  iiHates,        722.  'Uk  Uvpufaiui  ul  iLui  United  iitauw,  l>>  James  F.  Kein|i,  iiajge  17& 
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white,  silu-coiis  -ii:nl-l<iiic  m  riir.  larLTc  ■  j-i:iiit it ~  nf 
which  are  yeaily  used  in  gla.s»m4ikiiig.  The  (juunie-. 
at  Slatinjifton,  in  Lehi|rh  countT.  produce  vMt  qimnti* 

tios  of  the  (ir.csi  l>lijr  Mii'-k  "lilt,'  I'.if  t:iMrv  ami 

muntfls,  blue UImmi Ills  and  .slate,s,  tioorin^f  and  rooting.' 

The  Gap  mine,  in  Lancaster  county,  once  the  moat  im- 
jM)r(:uit  nil  ki  1  triiii'"'  in  thf  fOiintiT,  wum  (>|ioiic(l  in  JTlK 
and  woi  ke*!  for  copper  until  when  the  pitisieiice  of 
nickel  vtm  dimovered.'  The  miiie  h  now  dint  down. 

Miirldf  of  iiumv  viirri-'f if-s,  from  Mtiok  to  whijo.  is 
found  in  tin'  Urcut  \  alley,  in  CbeHter  county,  and  hu.-; 
been  quarried  in  immeaae  quantities  in  Montffoniery 
eounty.  Sorpoiitin*'.  or  trrciMwffuu'.  hirt^'cty  .1  in 
line  building.<i,  la  quarried  at  Hirniingimni.  and  else- 
where in  Chester  and  Delawaro  counties).* 

Ainonjf  otiiei-  niin<'niN  in  ilep'»sits  of  wliieli  the  -tnte 
is  rich  UJtiy  he  mentioned  itie  loliowiiijr:  The  mineral 
|wint,  of  Parryville;  steatite  or  tale,  of  Sehuylkill;  fire 
clay  and  flacrstone.s  in  Nevend  luralitii  -;  the  J)luestone. 
of  Timkhannock  and  Mcjihuppeii;  eiirornc  ore  and 
gmphite,  of  Chester  county;  silver  bearing  lead,  form- 
erly nnnod  in  largo  ipiantitic^  in  Chester  coiudy;  smd- 
stout'.s,  of  .Swatai'aaud  Sehuylkill  etiuntics;  whetstones, 
of  Darby  creek;  granites,  of  Delaware  and  Philadelphia 
counties;  and  the  kaolin,  of  I'ennslnii  au  1  Xew  Gar- 
den, used  for  making  porctdain  and  euuia. 

The  minerals  fbnnd  in  the  state,  but  which  \\< n  not 
produced  in  eommereial  quantities  in  l!)0:i.are  eiironnte, 
gypsinn.  ilmenite.  lead  ore,  mantrsineseore.  nickel,  plati- 
mun.  rutile.  strontium  ore,  and  zinc. 

In  addition  to  the  productive  mines,  quarries,  and 
wells  rpfenvd  to  in  Table  I,  there  were  18  operators  in 
llWi'wlm  t>  |i  iit>  i|  development  work,  mostly  in  con- 
nectiuu  w  it h  bituuiluous  coal,  natural  gtu,  and  slate  prop- 
ertied. Them  operators  paid  their  salaried  officials, 
clerks,  etc..  5^i..')H0  during  the  year,  gave  employment 
to  an  average  of  44  wajj^-camei-b,  and  paid  $:iU,T52  in 
wages.  TheworkdonebToontractftniountedto$86,333, 
the  miscellaii.  rpiis  i.\|M  ii-.t's  were  $4,077,and  tbecoetof 
supplies  atld  malt  rials  was  ^IW.-iUi. 

'  Kir.L''"  H;inil!wK)k  of  tln>  I'nftc)  i^tatw.  jiairin  "ii  and  7'M. 
'TU-  \lir„  i;,l  li:.Uistry,  iKJi-j,  \  il.  I.  ]i;i>re  :«.'>. 
'  Kini;  s  Uan<llK)(>k  of  the  I  ii.l<»l  Siate^,  \>sgt'  72ii. 


The  following  f  ililr  -liows  (he  value  of  the  output  of 
iiuuiufactur&s,  based  primarily  upon  the  products  of 
mines  and  quarries,  and  also  the  v$\m  of  all  mauttfae- 
tured  ))roduc!b  of  the  state,  as  reported  at  the  census 

of  I'MK): 

Table  ^.—M«nu/aeiurt$  baud  j/rinmrili/  upon  th£  prodwia  «fmuu» 
imrf  TNarTMf ;  1900, 


I>I>t-STItY. 
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All 


A»  will  be  seen  from  the  foregoing  table,  the:  value  of 
the  manufactures  based  primarily  upon  the  products  of 
mines  and  quarries  was  $s7*.>,.5It.5.<'>:i.>.  or  yyex  cent 
of  that  for  all  manufactured  products  of  the  state  in 
1900.  The  value  of  the  ontput  of  the  productive 
mine-.  i|iiatTies.  and  wells  of  the  state  for  l!*<r_>  was 
^iif^,.')!  1,417,  or  11.4  per  cent  of  the  combined  \  alu(; 
of  mnnufachinHl  products  in  1900,  and  mine  and  tpmrry 
products  iM  inn:'. 

The  manufacturing  indunitries  of  I'ennsylvania,  a« 
reported  at  the  Twelfth  Census,  employed  7S8,884 
wa^T'  l  aniers  during  lI*'*!'  aii'l  pai.l  i^^^.rii'.iC'iJ'iT'i  in 
wages.  Ill  ll>o:i  tlie  open»tors  of  the  productive  mining 
properties  employed  190,986  wage-earners  and  paid 
Sn  !.l'-''i.4;n  in  wages.  The  tw<»  industries  therefore 
employed  a  total  of  t»:M,TOy  wage-earner»  ami  paid 
$146,195,107  in  wagws.  Manufaetnres  employed  79.4 
per  rent  of  the  wag«>-earners  and  jwid  74.  (  )mt  cent  of 
the  wage«,  while  miue^i  and  quarries  employtHl  :^o.o  per 
cent  of  the  wage-earners  and  paid  95.6  per  cent  of  the 
wages. 

The  following  table  ct)mpile<i  from  the  reports  of  the 
United  States  (ieological  Survey,  shows  the  value  of  the 
aiuntal  pro<lnction  of  the  principal  mineralaof  Pennsyl- 
vania  from  18'.'«i  to  I'Mci: 


Taulk3.— V.VLl  i;  OF  AX.NI  AL  I'KODl  tTIO.N  OK  rHINCUMI.  M1NKRAL8:  1880  to  lltftt. 
tUnlleSeialcaacoloflaalSurTe;^,  "Hlnenl  RnMiKwot  Uie  L'nltcd  Btetea.") 
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OmI,  iftnmtnmfg. — ^The  bitttminoos  mmI  fields  ander- 

lyiii'^  :iiv:i  of  1  .'..SOO  sijiwrp  inili'^,'  lii'  I  iitelly  in  tlic 
western  purt  of  the  utate,  and  spread  fiuiu  Obiu,  We^t 
Virginia,  and  Maiyland  noTth««0t  toward  New  York.* 

Tlic  I'ppcr  ('iirHiniifiM'i)i;~  in  the  bituiiiiiKiii^  oial  firlrls 
of  Penm^ylvania  has  been  divided  into  the  follow iug  tive 
eubdirUtoiu  in  descendinif  order:  Dnnkard,  Mononj^ 
hela.  Coiiemaugb.  Alli'pbeny,  hikI  l*<ptr>\ illi  .  TIi.  [n  iii 
cipal  aourced  of  coal  are  tiie  Allcghciij  and  ^lonoiiga- 
hda  formtttioiiB,  over  95  per  cent  of  the  oatpat  having 
hppn  rlrrivi''':?  thci'i-f nini.  Shippint;  mines  are  also  lo- 
cated iu  the  Pottsville  aud  Couemaugh  foiniation^,  tlie  < 
mines  of  tbe  former  beinir  sitnated  on  the  very  extensive  I 

oiitcroj)  tu^iU'  the  of  thfi  coiU  tit^l'l--.  ^-hilo  tlm-i' 

of  the  hitter  are  ahno«t  entirely  conlined  to  the  area  ot 
thislonnation  near  the  southern  IxHindary  of  the  state.* 
Tlie  wirliest  murdi^fl  insfnnre  of  tlu'  iniiiiiiL''  cf  Intii- 
luinuuii  coal  iu  I'eiinijy'ivania  wus  iu  17*>(),  when  a  coal 
mine  was  opened  in  the  deposit  nloag  tbe  Mononifahela 

river,  at  a  point  oppo^ito  tho  sito  of  the  prr>-f>iit  o]ty  of 
Pittsburg.  With  the  a<ls  <  rii  ..f  tin.'  lir.-,!  ^ivani  i-uj^ine 
in  Pitt.shurp  in  17'.-*4  the  deiHiUdl  for  this  fuel  increased, 
and  b\-  ISOO  n  ntirtiHf>r  ot'  iiiim  -  wi're  beiiifj  worked  on 
both  lUdcii  of  the  river,  the  coal  l)eing  used  quite  exten- 
sively in  salt  works,  glaaA  fhetoties,  and  for  general 
purposes.' 

Coal  was  first  shipped  from  Pittsburg  in  1803,  and  in 
1846  the  shipments  from  this  point  down  the  Ohio  i  Im  r 
aniountetl  to  21-l,0(Ni  torn.  About  l!*42  eonniiereiiil 
shipments  from  tbe  Rlossbui-g  Imsin  l>eg»n.  and  a  little 
later  the  Barclay  basin  was  developed.  During  the 
same  decade  the  use  of  the  Sharon  block  <  <>:il  in  the 
Mercer  county  furnaces  i«  said  to  have  !h  j,run.  The 
rapid  development  of  the  Caiul)i'ia  county  conis  prac- 
tionlly  began  with  the  constmctiou  of  the  Slate  Portage 
and  Fennsylvanh  railroads,  and  shortly  after  the  otnn- 
pletion  of  tlie  Ia»w  Grade  division  of  the  Allegheny 
Valley  Railway  in  11^73  the  notable  development  of  the 
BeynoldMvilte  basin  began.' 

In  1002  there  were  1.023  productive  liituuiinous  coal 
mines  in  Pennsylvania,  and  the  total  output  wa.s 
98,574,367  short  tons,  or  S7.9  per  oent  of  tbe  produc- 
tion of  bituniiiiniii>  loul  In  tbr  I'lirtrd  States.  Tbe 
value  of  this  bituminouei  coal  product  wa^  $10(i,Q3:j,-100, 
or  44.8  per  eent  of  the  total  value  of  all  mineral  prod- 
ih  Is  nf  till'  stato  ;i!id  13.8  per  oent  of  the  total  for  the 
United  States  in  VM:i. 

Twenty-four  oounties  in  the  state  contributed  to  the 
pro<lueti<m  of  this  niiiuM  al.  Anioiiff  these,  Fayette  and 
Westmoreland,  which  contain  the  CcmioIlHvillo  coking 
region  and  which  have  stood  for  a  number  of  years  at 

'United  States  (t*><ilii}n('al  Snrvevt  "MiiieirBl  Thwwwww  of  tbe 
United  Btatas"  IttOS,  page  263. 

*Ibid.,  TwoM^'eMond  AunaalBaport,  1900-1901,  Pkit  III,  page 
127. 

*Ib(d..  iM«M]29aadl9a 
«lbid.,  p(«el88. 


the  head  of  the  bitomlnotis  coal  prodncing  oonntieB, 

ii't;iliii  il  their  suprcTmi.'V.  t!io  formrr  having  u  produc- 
tion of  18,U88,U58  tons,  and  the  latter  18,i^ll,4>ll  torn, 
All^heny  connty  is  third  in  lank,  with  11,919,689  tons, 
and  Cambria  county,  with  10,561,685  tons,  ranked 
fourth.* 

The  following  table,  compiled  from  reports  of  the 

I'nitrd  Stntos  Geological  Survey,  shfiws  rho  finnnal  pro- 
duction of  bituiuiuouii  coal  in  Pennsylvania  from  lb40 
to  1903: 

Tabls  4.— JitiHU>l|iroiIii((iim  o/cD<ii>  bUunmimv  18J(0  to  JMt. 

(United  gt»t««  aeuluytaa  B«nr«y.    Mloenl  Kcnnrcee  of  tbe  United  eute*.") 
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CW,  tmthmvtf'.  riie  anthratnte  coal  region  of 
Pennsylvania,  situated  in  the  eastern  part  of  the  state, 

enibmres  a  tttrritoiy  of  about  ;\3im>  iqiKirr-  tnilr-;.  hut 
oaly  ulx>ut -164  square  miles  is  iiutlei  liiid  by  woi  kalile 
coal  incaanres.  These  measures  are  principally  located 
in  Lackawanita,  Luzerne,  CarHnti.  >>  iiuylkill.  und 
Northumberland  c«>iintie«i,  but  are  also  toiinci  in  .Sub- 
(|Ui>hanna.  Sullivan,  Columbia,  Dauphin.  Wayne, 
Wyoming,  and  Lr  ti;iiion  coiuttie.s,*  the  last  three  men- 
tioned, however,  k  iHU  iingno  production  in  lf>02. 

The  area  is  divided  geographically  into  four  divi- 
sions, known  us  the  Northern,  Fjistern  Middle,  Western 
Middle,  and  Southern,  and  there  is  idso  a  small  basin  in 
Sullivan  county,  known  tin  the  We.Htern  NoHbcm  or 
Loyals(K'k.'  Of  these  Holds,  the  Northern,  also  culled 
the  Wyoming,  contains  20it.si|uare  miles,  or  34  per  cent 
of  all  the  workable  cotil  area.  Thia  rich  deposit,  cres- 
cent in  form,  is  5<t  miles  long  and  varies  in  width  from 

'  I'iiikhI  String  f m'aIi Hzri-ft!  ^ttrvrv.  '•>flni.*ral  "Rp'o-iri-r"  of  the 
rnitc-il  Stat. li'in'.  i^a-.' -IL':!. 

"llMii.,  Twonty-second  Auuual  Kcport,  190U-J901,  Pan  lil, 
pseeOl. 

'IbiU.,  itaga  (i^. 
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mil,-,  toiliniiiiisliiiiii  iioint*  whore  tin-  <:<m\  r>vmiy^  i-iid. 
Ttiu  extreme  uurtht;rii  poiut  ot  the  (.-resceiit  iti  ia  e>us- 
quehftDiw  oonnty,  near  Forest  City,  and  tbe  mnninder 

of  t lie  repion  i=  in  F^nrlcinvmirm  :irid  Luzcnii'  n>u!itii's.' 
Sioce  lb06  thin  region  bus  liuen  tbe  leading  ^bipper  ul 
-  coal.* 

The  Mlilili-  ii.'M-  .  'int.-iiii  ir^o  .,|iinr.'  U]\h'<  -uv]  thi-ir 
total  leugth  is  40  iiitle.s.  Tbej^ic  depo.sits  lie  priiicipuUy 
in  Luzerne  eounty,  tmt  some  sec^one  are  in  Nortb- 
Unaberlniiii.  (';tr'>(Mi.  Hfhi] ylkfll.  :um\  ( 'i ilnir/>iii  r.M;titit'>-,' 

The  Southern  lield  extends  over  Hu  .Mjuare  niiUw 
and  l!e«  in  QirlMn,  SdiuyHdll,  and  Daaphln  oound«i». 
The  ^reatetst  width  is  about 4  mileii,  at  Pottftville,  and 
tbe  leugtb  ii»  5u  niilex.' 

The  first  autbentic  raoord  connected  with  anthracite 
coal  historj'  iii  th<>  stiite  is  tlml  In  1  rna\  v::\^ 
covered  hy  the  early  piuneerts  in  tiie  W  y(»iuing  district, 
near  the  eite  of  the  prasent  city  of  Willce»liarre,  and  in 
I7<5t*  it  WHS  fii-st  umh\  by  Obiidiab  (tore,  n  Mu,  k^mith. 
The  preface  of  coal  iu  tiieSeliuylkill  region  was  ivnown 
in  1770,  but  tbe  beds  were  not  derelf^ed  untii  1S84. 
From  IT'.'i  Hiron^^i-hrnit  tho  Hovolntionarv  War  niitlmi- 
cite  coal,  fi-om  the  iuine,s  near  Wilkeaburre,  wa»  i^liipped 
to  the  arsenal  at  Carlisle  for  tue  in  tbe  mannfticture  of 
war  Tiinti^riiil-..* 

Antiiiutiu-  wial  was  liist  discovered  iu  the  Lehigh 
region,  near  Maui-h  Chiitd;.  in  1791  and  in  tbe  follow- 
injr  year  the  LpIiIlIi  V<>:il  Mine  Company  wns  formed 
and  seciirc<l  coiuiol  of  a  larjre  tiiiet  of  <  )!il  land.  It 
was  not  initil  181)2,  however,  that  this  loiiipuny  sue- 
ceedf't  in  fiu;(ting  eoal  laden  arks  down  the  Sus<|ue- 
bunnu  and  thi-ough  the  Lehigh  and  Dehiwiire  rivers  to 
Philadelphia.  Owing  to  tiie  belief  tliat  the  coal  would 
not  burn,  no  progress  was  made  iii  the  development  of 
tbe  eoal  trade  for  some  years.' 

In  lKO,"i-<)  two  brothers,  by  tho  nanu'  of  Smith,  set- 
"tled  in  Plj'iuoutli  I'l  bought  eoid  lands,  mid  at  once 
oommenced  shippju^^  coal  to  ix>ints  along  the  Sus^pic- 
hanna  river,  and  aitlMMlgh  reports  of  the  anthracite  coal 
trade  a»ually  commenee  with  liftiU,  when  365  totw  of 
coal  were  shipped  to  Philadelphia  from  the  Lehigh 
region,  the  real  credit  should  lie  given  to  the  Smith 
brothers,  who  bad  been  shippiiig  coal  successfully  for 
thirteen  years  prior  to  the  date  usually  aeoepted  ns  that 
beginning  the  record. 

The  tiiide  from  the  Lehigh  region  vm  tiraily  estab- 
liidied  Iwtwenn  18S0  and  1833.  About  1895  the  Schuyl- 
kill  n''_'i<  "I  ii>  openecland  in  lS:il»  i-.kA  lii';ngshii>ped 
from  Carboudale/  From  thiti  tiiuo  on  the  trade  Imt 
rapidly  increased  udtil  it  has  reached  its  present  enor- 
moBB  pcoportiooa. 

'The  Anthnu  ite  Crval  Imliistry,  page 6. 
'fninnl  statm  <iiS)loxi('!il  Survey,  "HlnMal  Keaonmwor  the 
Unittsl  Statois"  1»)2,  tagc  41H. 
"Till-  Anthracite  (  Vial  ln<Ui«r.\  ,  [fA\i«  'i. 

*  United  Htalft*  <  icoloirinil  Survey, Twenty-seouiul  Anniuii  Kepurt, 
MOt>-l!iei,  Piirt  111,  imv  74  torn 
*lbicl.,  pajjua  75  and  7d.  < 


During  tbe  early  da\  >  'f  nnthnwite  coal  mining  a 
large  percentage  of  tlie  coutenUi  of  tbe  veiiM  wa»  nut 
turned  to  commercial  nue.   The  methods  of  mining, 
transpi  ll  ( ill  J.  au-]   pn-jKiritM^'  v.i-r.'     uvt.-fiil.  iiiid  the 
I  openUors  Here  not  economical  in  exploiting  tbe  veiuf, 
I  tbinliing  them  inexhaustible.   In  these  early  yeaiM  of 
mining  the^^  was  iiiitl  itiL'^  to  enfoi'ce  ccontnny  in  pro- 
j  duclion,  as  the  veins  were  rich,  labor  cheap,  and  pric^ji 
oompanti\'ely  high.    These  oonditions  existed  until 

-oiiii'  yi  ;it>  afti  f  the  Civil  War.  nu'uM-  to  t!i<? 

J  diminution  in  proliti^  a  more  careful  study  wa.s  luade 
of  economical  mining.   Supplies  were  more  carefully 
liMiidliTl.  the  veiii.^  were  operatt'd  more  scieiit itii  ally .  iiini 
attention  vva.s  given  Uie  great  wu^-  annually  going  on 
In  the  amount  of  coal  sent  to  tbe  damps.    E^ly  in  the 
tiftic's  milling  engineers  in  Knirlntif)  hiu\  f  iitti  il  attention 
.  to  waste  in  mining,  but  it  was  not  until  many  years 
j  later  that  mining  engineers  in  this  country  turned  their 
attention  tn  'hr-  <jTr:{t  WA^ti'  in  tlic  iintfirttcite  coal  fields, 
j  Aei  a  reault  of  UMxleni  inetlu)ds  more  coal  in  now  being 
I  mined  from  the  jj«ains,  better  devices  hare  been  intro- 
diK  ed  in  handling it^  aud  better  machinery  put  iuto  the 
breaker. 

I     A  great  economy  in  the  use  of  coal  was  effected  with 

a  deci-euse  ill  its  size.    Bel«'"-'ii  l^Tf*  iiiir!  iKi^n  fcuir  or 
i  tive  siiiea,  theretofore  iiiiknown  to  the  ttsuie,  were 
prepared  for  the  market,  and  to-day  they  comprise  SO 
per  cent  of  ihe  i-'ml  shipped. 

In  ISIH?  uttentioii  was  directed  to  the  old  culm  heap«, 
si>  IfHitr  sueli  a  disfiguring  element  in  the  ooal  regions. 
I-'i  (  \  ioi;>  tn  1870  all  sizes  bebjw  chestirit  ^vi-rr  >rnt  to 
the  culm  (iiunp.  and  it  has  been  estiniat<'d  that  in  lliat 
year  thew  dumps  contained  about  76,000,000  tons  of 
iiiarketalile  cttal.  and  in  the  deca<le,  IsTi'  to  Ij»So,  it  has 
^  been  estimated  that  aliout  l!>..'iOO,tNM)  more  tomj  wore 
[  thrown  away.    The  matter  of  leclaiming  the  culm 
dumps  was  agitated.    Despite  ojiposition  from  many 
sources  washeries  were  erected,  and  by  the  introduc- 
tiuii  of  niacbiner^  .  whereby  still  smaller  si/<>s  of  coals 
I  could  lie  prepared,  a  large  pereentag*^  of  the  waste  is 
I  now  reclaimi»d  and  markeUHl."    The  pruduetion  of  the 
:{.'»  waslieries  reported  at  the  census  of  1009  amounted 
I  to  -,i*T7.;i.")."i  long  tons. 

I     In  IWi  the  ?>.'54  productive  nnthrneite  cojd  mines  pro- 
duced 864^.^1*'  \t>t\}i  tons,  the  smallest  anniiiil  pi^ 
j  duction  since  l^t>,  while  in         the  production  was 
i  60,a42,.560  tons.   This  decrease  of  88.7  per  cent  was 
entirely  caused  by  the  strike  in  tbe  aiitlinu  ite  regions, 
which  lasted  from  May  12  to  October  28,  1»U2.' 

The  following  counties  contributed  to  thft  state's 
output  of  anthracite  eoal  for  U'o^:  Carbon.  (Joluni- 
bia,  l>aiiphiii,  l^ckawanna,  Luzerne,  Northumber- 
land. Schuylkill,  3ulli'van,  and  Susquelnnna.  Among 
thc^ie  Luzerne  county  ranked  first  in  production,  with 

*Tlii'  Aiithnn-iif  Ci.ul  Imliistrv ,  i>;ii.'<  -  L'l:!  to  L*L'7. 

■  Iti'ptirl  oil  the  AiiUiriu  ilc  CVml  .Strike  of  l\Krj,  'M. 
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12,S;Vi,826  tonx:  Ldickawannn  s(  <  oml.  with  lo,7T)>.2»is 
toti«;  and  Schuylkill  third,  with  7,7iM,202  tons.  . 
The  followm}^  table,  compiled  from  reporte  of  tlie 

I'nitwl  Siuti-^  (ii'oliifriciil  Survi'v.  -1uj'.\-  tlif  unmml 
pnMliiction  of  antlinicit«  <oul  from  1*14  lo 

Tablk  5. — Aimuai  yrvduciiuu  ^^'  coal,  wUhmcUt;  JIS14  lo  IW^i. 
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III  coiiticfliuii  witli  (lio  disi-ii8si<)i)  of  ]m.s(  production, 
u  Lon.sidtmtioii  of  proha))lo  fiifure  prodiietion  is  of  gt-vat 
iinpi)i'taiK-L\  and  as  hoarin^  on  this  siibjoot  the  followinff 
oxtract  from  the  Uo])ort  of  the  Anthmoite  Uoal  Strike 
Couuuission  ha.s  been  insiTlfd: 

According  to  the  eetimatea  of  the  Pennaylvania  ta'^jliicical  mir- 
vay,  tiM  soKNiiit  of  workable  antboidto  ooal  origiaally  in  the 
groDDd  VM  19,QO0k(nO,00l>  tow.  Tbe  prodactian  to  the  dim  ol 
1901,  flfl  prnvkiaBljr  itaited,  ii&Knnited  to  1,360,000^000  Irag  tont^ 
vhkh  would  indicate  that  there  reuahwd  etitt  e^-AitAhte  a  total  4^ 
ll^.  l.VO.tKIO.OOO  tons,  rnfortllralfly,  hmvevir,  1  r  ,  i  r>  ti>ii  of  tual 
iiuiiol  «n<l  iiiurkek^l  Ij  timf,  approximately.  :iri'  mlii  r  wanteil  or 
Iri;  in  iriiiiinil  o.«i  Jiillnr-  I'lr  'iif  ■.■mt.  i  ■if  llu  workitiKs,  «i 
that  llic  actual  yinld  oi  the  tied-«  w  only  atioiit  4it  jmt  rent  of  the 
i'oiiteulH.  I'poii  tluH  hofie  the  i'xhaui<tioti  to  •iate  hH><aiiio(iiit(i)  to 
Sk37fi,U(n,000  tons.  DedocOitic  thia  from.tbe  origimU  UeiMMty,  the 
MMMint  of  anthncite  nmaininc  in  tbo  fronnd  at  th«  close  of  ittoi 
wiaaiidtolMi|a|i|»oadxiiiitdr,  16»ll6,000;000toiit;  Upon  the  bans 
of  40  p«r  cent  reeamry  thia  would  yldd  fly4SO,000,000  lont!  tooa. 
The  total  production  in  1901  wa«  60,2'I2,5«0  long  tons.  If  this  rate 
of  pmHnHmri  wpr>*  to  rnntiniw  fteailily  the  fields  wotilil  become 
exhiuiste<l  in  jiiatalxmt  one  hiimln'^l  yciiro. 

Mr,  William  (irittith,  in  «  H-ric"  of  article,-^  nmlrilHil«>il  to  tlu' 
Uond  Reeonliti  l^''ti,  ■  .--•■iii:;!.  -  n  lm-l.  -Iir 

fore^oini;  coiiiimtutiuus  have  l>een  uuule  were  t(x>  liln'ral.  His 
««itimateM  of  the  amount  of  Miinable ooal  nmaioiiigat  tbo  CkMft 
1  WIS  was  S,<17:t,78<i,7.Vi  ' 


'Mr.  (irillith"'  e-tiniatc  mclinle!'  all  work<«l>le  in  ihe  .Nortii- 
em  fielfl  having  lieH8  4  feet  thick  an<l  vieldiiiK  •!  fe«'t  of  eleau  eoal. 
In  the  other  tieldH  it  ineUnUw  Be4Uii*  ;!  leet  in  thickness,  euiMihle  of 
yielding  2i  feet  o(  clean  ooal.  It  exc:hi<lei'  the  culm  pil<><>.  mine 
pillam  etc  The  acreai^e  of  each  beJ  is  iniiltii>lii-«J  by  the  thick- 
ne»<  of  thoi9eanit<  in  feetand  tlnu'  reiluccil  to  foot-ac  res,  fjicli  fixit- 
acre  was  e»timate»l  to  priKluee  OoO  ions  of  euulj  and  on  the  l:«t  of 
January,  1806,  the  onworlced  areaa  were  eetunated  to  contain 
7,80ekSM  fooUHSiW,  or  5,07S,7W,750  lotMi 


In  the  »)x  year^i  from  lS!lt>  to  lHltl,  ineluwve.  the  pro<luction  has 
iHt!!!,  aii|>roxiiiiali-ly,  .'UJH.JjTO.OOO  tons,  which  would  leave  slill 
availal>le  for  4,7fi.'>,216,75<1  tons.    This  supply,  at  the  rate 

of  priKliiction  111  I'.Wl,  would  lant  a  little  le-is  than  eijflity  yearn. 
Hnt  aji  iiulicatinjf  how  siisoeptihie  lo  error  are  hiinmn  )>redictiona, 
it  in  well  to eftaletliatiu  his  earefully  preparitl  statement,  publiabed 
in  ISM,  Mr.  GtUBth  aanunc*  the  limit  of  anntial  pvoduetlon  would 
be  leaebed  in  1006,  and  woold  amount  in  that  year  to  00^000,000 
tons. 

Thin  amount  of  prodnction  was  mielied  in  l!»01,  in  jiL^t  half  the 
time  predirt«!d  hy  Mr.  (irittith,  and  the  proiliii'tion  of  January, 
Hiu  t,  n  ri  iitU-  rejiortefl,  pIkm*  ^  t'la"  the  anthracite  iniiie^are 
capHliitf  i>t  pMtlucinj;  at  a  rate  of  72,u>ii,iKIO  tons  annually  in  their 
pri+ienl  .itule  of  development.  It  i.i  not  to  Ik-  wipjHw<l,  Inmever, 
that  the  itnniinl  rate  of  anthracite  pro>liietion  will  e<iiuinu«-  practi- 
cally uniform  until  the  mines  an>  exhaiuted  and  then  ondclenljT 
eeaae^  Fortiooa  of  (be  fields  have  already  been  worked  out,  olben 
are  rapidly  approaching  total  azhanattoo,  while  othen  at  the 
praaant  xate  ol  piodacthm  wfO,  it  ia  «ii«nlat<<d,  laat  tnm  aeven 
bundTed  to  eight  hundred  yeert.  If  we  can  aaaume  the  annual 
pnHluctioii  will  have  reaehe*!  its  maximum  limit  at  l»etween 
(M),(X)0,0()t»  and  75,(iO<Xl)00  tons,  and  that  the  prtHlnctioii  will  the., 
fall  off  jfnwiually  ;i-  i:  i r:.  i l  u-^i  .1,  u  .n  <  s|  .i  i  :  ;ii.lhnicile  mininjr 
to  <-ontinlle  for  a  |H.'nixl  of  irom  two  hundred  to  two  liimdreil  and 
fifty  yearf. 

This  estimate  ia  bami  upon  tUe  aaanmption  tlmt  the  available 
coal  wilt  remain  at  about  <iO  per  cent  of  the  reeervee.  How  inucfa 
thia  may  be  tDem«d  by  belter  mining  methods  and  the  otiliiaf 
tion  ot  former  waate  material  it  la  impocaible  to  aay.  Already  a 

large  amount  of  fuel  i>i  In-ill);  reeovere<l  from  the  old  culm  luanks, 
an<l  it  seems  safe  to  prtnliet  that  the  coal  .savt^l  will,  in  the  near 
future,  e<liial  ."lO  per  cent  of  the  conli  n'-^  1  llie  lield*^  worked. 
However  we  may  make  our  estimnte*  of  future  pnnlm  tioii,  it  ia 
apparent  that  the  maxinnim  output  lias  heen  almoxt  if  not  qoite 
reached.  The  prodnction  hencefortti  will  lie  fr<ii>i  lower  levele 
andtbtmieraaainathan  thoc-^^  previously  worked.  Thi>>  will  necea- 
aimte  graatcr  eotpenae  in  mining  and,  cooaaQnentiy,  higher  prioea 
for  the  luel.  With  higher  ptioaa  will  neccaaaiily  follow  mom 
economy  in  eoaanmptian,  greater  iwtiietian  at  the  aarlwt,  and 
the  {n<i«aaed  oompedtlon  of  other  fncilau   All  condHaoma seerai  fo 

eomhine  for  the  conservation  of  the  fiipply  of  anthracite  coal. 

I'  trol.  itiii.  'i'he  Indinnsnro  linown  to  have  <  i illi  cted 
what  was  oillwl  '•Spnpcn  oil"  from  ix'trolcutii  springs, 
ntiii  the  indications  arc  that  at  u  iimcii  earlier  period  the 
Moiiiul  liiiilders  not  only  guthered  the  oil  tlo\vii»{,f  from 
.spriiio;s,  but  even  du|r  wells  in  Pennsylvania  and  dipped 
up  the  peti-oleiim.' 

The  enrliest  mention  of  petroleum  iu  the  atate  ap- 
peara  to  ba\<«  ^n  in  1721,  and  on  a  map  published  in 
17.'>5  the  word  petroleiiin"  ap|M>ars  near  the  mouth  of 
^^  hat  itt  at  present  known  as  Oil  cr«ek,  on  the  AUe- 
glieny  rirer.  From  thia  time  mention  of  the  Seneca 
oil.  iiiiplitha,  or  roek  oil,  U  was  varionalj  c«lled,  be- 
i-niue  more  frequent.' 

The  real  beginning  of  the  petroleum  induatrr  dates 
friiiii  l!ii  din'overv  in  t*-^.'>^  of  Ilr.iki  V  well,  near 'I'ilus- 
vilie,  iu  Ciuwford  county.  The  success  of  thia  well, 
which  produced  S6  hnrrek  dailv,  at  that  time  an  enor- 
niini-;  <liiun(ity.  i«'<  a-i'nicd  u  pn-i'xl  <if  ;_'i'C!it  exeitoinent. 
and  during  165!l  and  tlie  next  few  years  western  Peuu- 
aylnnia  was  a  scene  of  indescribable  activity  and  »pee' 


'One  Hundred  Yearn  of  American  ( Vjmiix-n'e,  Vol.  I,  page 208. 

"  Xransantiona  of  the  American  Ini<>titale  of  Mining  Engmeeni, 
Vol.  VIII,  pageaaoand  21. 
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MINES  AND  QUAKKIES. 


uliitiun.  Liirpe  iniiiil>ei>  of  wells  were  sunk  aloiijf  Oil 
creek,  French  creek,  and  the  Allegheny  river;  advcii- 
tnrcTs  flockfld  thither  from  all  ports  of  the  country, 
ai:  !  \vli:it  --lii»illy  'fcciinie  known  us  the  "oil  re^^fion" 
wim  tmnsforiued  from  uu  tiltaosti  unbroken  l'ure!»t  into 
oampe  and  towns. 

The  first  Howinjj  well  wa.s  struck  carl}'  in  IHUl.  Up 
to  that  liuie  all  of  the  oil  was  drawn  from  the  welh§  by 
pomps.  Tbifl  well  yielded  !W0  hamelfl  per  day  and 
flowed  for  fifteen  iiunitli-;.  S.win  ;tf1iM'  ihr  l:irge,st  flow- 
ing well  ever  opcraU>.d  in  Auteriai,  the  I'bilUpci,  wu8 
fitraek,  giving  3,000  hanels  per  day.  The  diacoTOry 

of  tlic-se  "fjiishors"  >timii1;ited  prosjx't'ting  and  enor- 
mously increased  the  production,  with  a  corretipouding 
decline  in  prices. 

That  tlic  prri.'lrirti\i>  teiTitor^y  iuhhI  riot  rici  i'-itiarily 
underlie  the  vuUeyii  aud  the  river  buUoim  wiis  demon- 
strated  in  1662.  In  the  suooeeding  years  wells  were 
stnit  k  nti  tho  liicjh  plateaus  of  Clarion.  lintlcr,  Arni- 
litrong,  McKean,  and  Wtirreu  cuuntietf,  the  Clarion- 
Butler,  or  Southern,  field  being  disoovered  in  18T0. 

In  1^74  the  great  Brail  fm  r!  firld  was  discovered.  This 
field  inciudos  McKean  county,  Pa.,  and  Allegany  and 
OattMaafras  ooonttea,  N.  T.,  and  has  been  one  of  the 
greatest  oil  prodacing  fields  in  the  history  of  the  petro 
letuu  industry. 

The  other  Pennsylvania  oil  fields  are  known  as  the 
^liii<llt\  including  Wnrrrn  and  ForoHt  coinitio-^;  tho 
Lower,  or  Southern,  iiiciudinjj  Veiiang'o,  (.  lariiui,  Hut- 
lor.  Beaver,  and  Lawrence  counties;  and  the  Washing- 
tun,  or  Southwestern,  including  Allegheny,  Washing- 
ton, and  Greene  counties.' 

For  iimny  years,  in  fact  up  to  188.1,  tin;  I'cansy Ivanla 
field,  which  includes  New  York,  was  looked  ujxin  as  the 
aodisputed  source  of  supply  of  petroleum  for  the  world,' 
and  up  to  1903  this  field  had  produced  «>2S,401,4oO  bar- 
rek,  or  per  ceut  of  all  the  crude  petroleum  pro- 
duced in  the  United  States  since  1859. 

In  iKWl  the  maximum  annual  output  in  tho  petroleum 
prodaction  of  the  state  was  reached.  Since  Id^l  Ohio 
has  surpaased  Ptonsylvania  in  Hie  production  of  petro- 
leum, and  in  1902  the  st»ite  ranked  fifth,  lieing  out- 
ranked by  Ohio.  Texa^.  California,  and  West  Virginia.* 

The  foUowing^  ttible,  compiled  from*the  reports  of 
the  United  States  (Jeolouii  al  Sum  y.  -liow  -  the  annual 
production  of  petroleiun  from  issu  to  inviU: 

Table  C. — A>muai  produtiim  of  paroieuaa:.  inm  to  laoit. 


(United  BMtfcOMlagienl  Rurwr,  "WnttallicaiNnrcsaf  tfa*  ITnlIrd  fitatm.") 
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2tatuml  yas. — The  largest  area  of  uatuj-al  gas  iu  the 
ooitii(»7  lies  within  the  state  of  FeniuiylTMiia.  The 


pools  arc  thickly  scattered  to  the  west  of  an  imaginary 
line  drawn  from  the  80Utbea«it  corner  of  (iix»ene  county 
to  the  northeast  comer  of  Potter  county,  including  an 
urea  of  almnt  i inr  tliii  ft  i il'  the  entire  state.  The  counties 
cut  by  this  iniuginury  Unu  and  all  to  the  west  of  it  pro- 
duce more  or  lens  natural  gas.' 

Til.'  pi i  -ctK'-  of  natural  gas  in  Vcnnsylvaiiia  was 
uuduubtcdly  known  early  in  the  eighteenth  century, 
but  the  first  recorded  vm  of  it  in  tfaJa  eonntry  was  in 
V^-l\.  wl.ni  a  -npi'Iv  frniii  a  u.  j!  was  used  to illuminate 
the  villa^jc  inn  at  Frcdouia,  New  York.* 

Early  in  the  history  of  oil  well  drilling,  which  began 
:  in  1-~^"'.t.  tlic  i;a>  uhirli  iihva\  ■•  i-.ca]X'd  from  oil  wells  was 
ussedasa  fuel  for  tiringtbc  boilers  on  tbedriliing engines; 
it  was  soon  being'  piped  to  houses  for  nse  as  light  and 
fuel.  In  1ST2  the  fir-t  Matiii-i\I  ;_'av  j.laiif  w:!--  Ijuilt.  and 
a  2-iuch  line  run  from  the  Newton  well  to  furnish  gas 
for  domestie  purposes  in  Titusville,  Fa.,  about  five  and 
one-half  miles  distant.  T(  \va>  iml.  l;<n\('\r-r.  uufil  \'^~\ 
that  tbe  great  value  of  natural  giis  as  a  manufacturing 
fuel  was  demonstrated.  After  that  date  its  use  rapidly 
increaiied  nnt;!  Iiy  1  *^1M>  it  was  esthtiatcil  that  nnfiiril  gas 
had  annually  displaced  as  a  fuel  1u,UOO,<XjO  tons  of  coal.* 

Before  the  \'alue  of  natural  gas  as  a  fuel  was  fully 

np]ir('r!;«ted  the  e\trTi>ivp  (iol.!-  ui)Out  Pittsburir  had 
been  discovered.  I  he  liiNt  well  in  this  field  was  opened 
November  4,  1878,  hut  no  attempt  was  made  to  the 

I  product  of  thi-  wrll  f<:ir  four  }-eai-s.  and  very  little  drill- 

I  ing  Wfis  done  in  the  tii  ld  until  1S84. 

I  .Vbout  l.S'.tO  the  territory  south  of  Pittsburg  began 
to  fje  developed,  although  gas  had  alriMidy  licpi;  dis- 
eovered  and  used  to  a  consideinl)le  extent  in  Jin;  ^•iciu- 
ity  of  Washington,  Wa.sbingtou  county. 

In  the  early  days  of  the  prodiu'ti(m  of  natural  gas 
the  original  "i-ock"'  pressure  of  the  well.**  was  so  great 
and  the  pro<luclive  area  so  extetisive  that  the  supply 
w-as  believed  to  be  practically  inexhaustible,  and  as  a 
result  il  was  wasted  in  the  most  extravagant  manner. 
However.  betwc*^>n   I>s.>  and  ls!>(>  the  earlier  fields 

j  begau  to  show  urmiistakable  evidences  of  depletion.  As 

I  ft  result  the  gsis  )>ecame  more  valuable  and  meters  and 
other  saving  appliances  were  introtluced.' 

In  the  value  of  the  natural  gas  produced  in 
Penns^'lvania  amounted  10  914,8.53,188,  or  46.5  per  cent 
of  the  \  nine  of  the  entire  pi-oduction  in  the  country  for 
that  year.  The  product  came  from  5,408  wells.  The 
1!M)^  ]ii-ndnction  is  the  greatest  in  the  bintory  of  the 

'  state  since  issd.  with  tiie  exception  of  1888,  when  it 

I  reached  its  highest  point. 

I     CeiMtit, — A  laige  mass  of  cement  rock  of  excellent 

I  quality  was  expose<l  near  \Vitliain-.i>ort,  in  Lycoming 
'  county,  in  ISil,  during  the  construction  of  a  canal 

,      '  The  Minenil  In.lustry,  IHSW,  Vul.  II.  paBts  .il**  d.  511. 
I      'One  Hninlreil  Years  of  ADifrifnn  ( 'oinmercp.  Vdl.  1,  pape  1.M8. 
'     ^Initi'f  Htatt'a  GtJotoBiuil  Survey,  "Mineral  Ktsouroes  oi  the 
ruitol  .states."  IWK^  piReHS  S. 
•  Ibid.,  page  6aa. 

» Ibe  lOnual  Indiutiy,  1901,  Vol.  X,  pages  <164  and  'MiSi 
•IliM.,pm;ta478and477. 
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between  I>i>(  .s  i  n.  riintoti  county,  and  Muiiev. 
Lvcoiuii);,'  LuuiiU  .  A  pluiit  wii.s  ininu'diutely  eret'tod 
for  tli«  luiiimfat  tun'  of  such  cement  aa  should  bo  iv- 
riuin  il  in  the  construction  of  the  locks  und  »luni!»  of  thc^ 
riumi,  uml  until  (he  completion  of  the  (ima.  (his  plunt 
flourishe<l.  After  this,  howeTer,  the  indastry  con- 
tinued only  in  n  ^inall  wny,  um  the  lo<iil  denmnd  for 
ueuienl  wan  not  yrtai.  in  1850,  durinjjf  the  cousU'uc- 
tSon  of  the  Lehi^'h  cunul,  front  £a«ton,  Northampton 
county,  to  Mauch  Chunk,  Carbon  county,  the  cement 
rock,  of  which  f*uch  hirge  qtumtities  have  been  u.sed  in 
this  >  !il!ey.  was  diiworered. 

The  uiunuf»ctuix>  of  cement  for  the  Lehitrh  canal  wa» 
ooDuneuct^d  at  Siegfried,  in  Northampton  county,  and 
thd  product  proved  to  be  of  exeelh^nliiuality.  In  1865 
a  hn-jre  natunil  rock  cement  estjibiuhuient  wtw  erected 
at  Coplay,  in  Lehigh  ccnuity.  While  the  product  of 
thi«  plant  wnH  of  ^ood  quality,  competition  led  to  e\- 
perimeutM  in  thenwuufacture  of  iia  artificial  or  Portland 
cement,  and  in  1870  a  small  quantity  of  this  important 
matenal  was  produced.  Thii^  wa$<  the  first  plant  (<>  suc- 
cessfully make  Portland  cement  in  this  country.  In 
1878  there  we IV  four  plants  nianufacturinjf  cement  on 
the  I>jhijjh  ri\<  v.  Their  success  was  follow,  tl  by  a 
steady  growth  of  the  industry,  and  tim  locality  became 
the  leading  cent«r  of  production  of  artificwl  omient. 
Thi^  position  it  ^still  hoUU,  eontrilnitinf;  more  than  one- 
half  the  entire  output  of  the  Uoited  Stat«g.* 

The  development  of  thisindimtry  was,  however,  omn- 
paratively  glow,  caused  undoubtedly  by  the  increased 
imports  of  artiiiciaL  cemeat,  and  in  1891  the  output  of 
Portland  cement  from  the  6  plants  in  Ix^hijrh  county 
reached  only  268,5<w>  ban-els.'  From  this  time  on  the 
annual  production  of  Portland  cement  in  Pennsylviuiia 
has  steadily  lacreaaed,  and  in  1902  it  reached  the  high- 
est point  in  its  history.  The  pi-oduction  of  IVu-tlaiid  ce- 
ment for  that  year  in  the  United  States  was  10,6i>I,Ui>() 
barrels,  of  which  Pennsvlvanhi  oontribnted  8,563,926 
barrels,  or  51. H  pn  <  ftit. 

Of  the  17  pruductivti  plautsi  iu  the  state  in  11H)2, 7  were 
looated  in  Northampton  county,  8  in  Lehigh,  and  1  each 
in  Berks  L:i\\  iciu  r.  Pi )rt]iiiiil  i  iMiii'Mt  (ilone  was 
uiauufacturcd  by  11  of  thcbc  plonbi,  while  the  reniain- 
ii^  a  made  both  artificial  and  natnral-rock  cement,  the 
production  iif  tlir  Intrn- kirnl  of  (■ciiiriit  ;iiuniinting  to 
but  7SW,tj70  ImrrLle.  The  value  of  Uio  outire  cement 
production  of  the  state  was  $10,398,967. 

Tlir-  following  table,  compiled  from  the  reports  of  the 
United  States  Ueolt^ieal  Survey,  shows  the  annual  pro- 
duction of  both  Portlaod  and  nataral-Todc  cement,  from 
1890  to  1902: 

'  Unitcil  Static  GuoloKicul  Soney,  "HIusmI  BeMOMasol  the 
[Tnitfd  Slates,"  1902,  im***  801  and SW. 
'ltiid.,i«8e0aO&to(lQ7. 
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Liiiiiftuniis  <iifl  '!"7"ii.'f.!t.    TiUn.-'c  qr.iuitifit'^  of  'j^rny 
,  or  bluish  gray  .stone,  which  because  of  its  color  and 
I  texture  is  unsuited  to  any  form  of  ornamental  work, 
are  found  in  the  Ixiwer  Silurian  fovmntions  in  Mont- 
.  gumery,  Lanca^iter,  and  Chester  couutics.    This  stone 
has  been  extensively  quarried  fw  general  buildinff  pur- 
poses and   for   foundations  .itul    Viridfrf  nlmtnirnts. 
1  Limestone  is  also  quarried  for  local  u.se  in  Hcrks,  I.eb- 
j  anon.  Dauphin,  Lancaster,  York,  and  Cumberland 
counties,  the  Lancaster  county  stone  bein^  very  dur- 
able.   The  stone  quarried  at  York,  in  York  <'ounty.  is 
\ery  tine  ffrained,  compact,  and  of  a  deep  blue-black 
j  color,  and  if  it  were  not  uneven  in  textui-e  might  make 
I  a  fine  marble.* 

I  In  ll'"!.'  fl^ci-f  w iTi' !'iiT  liini  -furio  quarries  in  l\*nn- 
sylvaniu,  located  in  43  different  coiuities,  among  which 
Lawrence  county  was  first  in  the  value  of  its  limestone 

prarlnctinn.  Montj^omery  county  wns  «e<-ond.  nnd  (^hcj- 
ter  county  thii-d.  The  value  ot  the  limestone  produc- 
tion in  Pennsylvania  In  1902  was  $5,458,488,  which 
gave  the  state  tirst  nmk  ninonjj  the  limestone  pi-odueing 
states  of  the  country.    The  value  of  the  limestone 

i quarried  in  tlie  state  for  building  purposes  in  this  year 
amounted  to  $20i),2ir>,  the  balance  of  the  production 
beintr  used  mainly  for  inakinjr  lime,  but  also  in  road- 
milking,  railroad  ballast,  etc. 
1      Slat€, — Little  is  known  of  the  beginning  of  American 
j  slate  qiuirrying.    Pmlmbly  the  first  quarry  opmed 
!  was  loi-ated  in  the  Peach  Ikittoiii  n-pon  in  York  county, 
Pa.,  about  18<n).      Anotliei    i|uiuiy  was  opened  at 
Upper  Mt.  Bethel.  .\ oi  tliaiuptoii  <  ounty,  in  18U,  and 
the  Fronklio  quarry  located  near  Slatinj^n,  in  Xiehlgh 
county,  Was  being  operatfld  in  1846.    On  the  south- 
eiisteru  sidf  of  tin-  l^liu'  or  Kifutinnv  irmnnfains.  In 
Northampton  county,  Ls  located  the  must  important 
slate  producing  area  of  America.*  Tbis  nre*  fonns  a 

1j<'I(  \\  lni  !i  (•xt<niil^  ♦lironi^.'lii.ul  I  1m-- entire  northern  jMirt 
of  2^uriliiuiipton  iintl  l^'high  <;i>inities  and  thence,  in 
u  gnidually  naiTowing  Imnd,  in  a  southwesterly  direc- 
tion through  Berks,  Lebanon,  Dauphin,  Cumberland, 
and  Franklin  eottnties.* 

'  ftonwi  ter  BuildlBgr  and  l>ecftr»Mon.  tn  r.iniv  '*•  .Merrill, 
liUKP  321. 

'Thp  Mineral  Iiuliistry,  IsWl'.  V,.l,  VI,  jogli^ -WIJ  to  5t*5. 
*lk«oes far  BoUdiog and  UecomtHm,  puKiw  luss  to  IM. 
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MIXES  AND  QUARRIES. 


Tills  iirt'H  liHs  Jmtii  (li\i  l(<]  Mil.)  fdui'  rpi_nfiii<-  the 
Buuj^or.  tho  Pen  Argyl,  tla  l.*  ;!!-;!!.  ami  tin-  lliiid 
Vein.  Of  ihi'st'  n'^'uma  ih^  Bmi^'of  i.s  the  most  iiiipor- 
tant.  and  tlio  N<>.  1  IViincror  r^lal'  i-  Lrciu-nilly  iN-fr^^nlcd 
H»  the  staiidjird  in  thi(*  couiitii.  Fho  sliilo  of  (lits 
region  ix  >»ft  and  toujih.  aiul  wlu'n  fm'  from  rU»l>ons 
is  iroiiondly  of  liifj^li  quality  and  noted  foi'  its  diiruhility. 
Aside  from  its  use  for  rijolinj.'  tln>  materiul  from  the 
Banjfor  rejjion  19  also  used  in  inakiMjf  Idackl  in 
school  Bktes,  and  nuuitids.  The  .slate  of  the  Pen  Aryyl 
region  elosely  resemldex  the  l$anj»'or  slate.  Almo*it  the 
entii-e  output  is  uwd  I  n  i  .nttlng  pur|niH'.s.  hi  area 
the  Li'high  region  in  the  lar^e.-^t,  and  its  output,  besides 
b<>ing  nsod  for  rooting  ])ui-poRe«(.  also  makes  excellent 
bh»ekl)oards.  The  slate  fi-oni  the  Hard  Vein  region  it* 
harder  than  that  from  any  of  tlie  other  regioitt.* 

In  1902  the  01  productive  skte  qnarrles  at  Pennsyl- 
Tftnia  were  loi  ated  in  Northampton.  Lehigh,  and  York 
OOUntiee.  The  total  out]>ut  of  slate  in  the  state  for  the 
year  was  valued  at  !^3,547,;i2:i,  of  which  $5j.39S.i»ij4,  or 
fiT.^iiK-r  eeid.  was  contribute*!  by  Northampton  county. 
Of  the  entire  output  the  value  of  that  used  am  rootiDg 
slate  amimnted  to  98,001,545,  the  reat  at  the  product 
In  itiLj  ni:t  le  into  school  slates,  blackboards,  mantels, 
tiiinga,  etc. 

In  1902  the  output  of  slate  in  the  United  t^tstea 

amounted  in  value  to  ?C),tl!tfi.U.">i,  of  whieh  amount 
i'eniutyivaniacuDtributedti^.^  percent,  in  tbiii  branch 
of  mineral  industry  Pennsylvania  ha8  long  held  first 
place. 

The  following  table,  lumpiled  from  the  reports  of 
the  United  States  Geological  Survey,  shows  the  annaal 
prodiKition  of  moling  slate  from  1884  to  IflOfi: 

Taki.k  8. — Annntjl  fmKlii<li,,ii  ■>!  fn>ti»fi  dntf:  jsx;  lu  IMJ. 
[l'ntM4StatMGcoli«ici>18nrv^.  '■MinenUUMMinniiftbe  I'nilcd  BlaMii."] 
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*N©I  ri'iM-irtt'*! 

S<iii<lxt<oitM  itiK?  ijuiirfzitts. — The  principal  quarry  in 
tlic  istate  in  the  belt  of  Triassic  .sandstones  is  Ua'ated  in 
Dauphin  county.  Hk  U  xtni-e  of  the  roek  is  of  medium 
fineness  and  the  color  is  a  deep  bluish  brown.  The 
Ktunc  compares  very  fuvoi-ubly  with  any  other  Triassic 
atones  and  is  row  in  rery  general  lue  in  all  principal 

eastern  ctti4«i. 

The  (.'arboniferoua  aandatonea  of  I'euiuylvauia,  uU 
though  oocarionally  of  good  qnalitj,  are  little  quarried 

'Tin-  MituTitl  Iii.lili'trv,  IH!»7,  V-.l.  VI,  luw  .V>.V 
'Sloutw  lor  UuildtuK  auii  Dw-onnioii,  pa^v*       lo  iSM. 


except  for  Um'uI  use.  The  stones  of  Subcarboniferoiw 
formation  have  been  bnt  little  qnarrie<l  for  purposes  of 
constructic)n.  although  at  Franklin,  in  Venango  county, 
a  fine  grained,  evenly  I'l  ilded  butf  -stone,  resembling  to 
some  extent  the  bull  variety  of  the  Beren  gril,  i.-  (piar- 
ried  for  sidewalks  ami  buildings  in  the  vicinity. 

Aside  from  the  Trias.sic  atones  those  <}uarried  from 
the  Devonian  formutions  are  the  moi;t  important.  The 
stone  from  this  formation,  known  aa  the  Wyoming  Val- 
ley stone,  agrees  very  closely  in  general  appearance  with 
nineh  of  the  btuoHtone  quanied  in  Now  Vork  .state.' 

The  value  of  tho  outptttof  sandstones  and  quartzitert, 
including  bluestones,  quarried  in  Pennsylvania  in  1902 
amounted  to  1{>2,80U,1<)S.  whieh  gives  to  the  state  tir«t 
rank  in  the  production  of  this  clas.s  of  minerals.  Tho 
iWii  production  exceetJcd  that  for        by  $737,t»2»i. 

Iron  ore. — ^The  magnetite  variety  of  imn  ore,  a.s  well 
as  the  re<l  and  bi\)wn  hematites  and  the  carbonate,  is 
found  in  various  locaiitiea  within  the  state  in  depoMitM  of 
more  or  leuR  riehness.  The  brown  hematites  are  appar- 
enlly  divided  into  tWO aeries,  starting  in  the  northern 
section  of  the  state,  and  running  southwest  in  nearly 
parallel  lines.  The  magnetites  occur  between  these  two 
belts.  The  c  arlMuiute  variety  of  iron  ore  is  found  in  the 
western  portion  of  tho  atate,  and  between  the  carhouate 
and  the  brown  hematite  belta  are  found  the  red  hema- 
tite.-.' 

The ,oelobrateil  Cornwall  Uiines  of  uiaguetiv  ore,  con- 
taining one  of  the  largest  and  richest  deposits  of  this  va- 
riety of  iron  ore  in  the  countrv.  an  lo-atf  d  Tn  lA-banon 
county,  o  iuile^M>uth  of  Lebunun  and  about  luid way  be- 
tween Beading,  on  the  Schnylkill  river,  andHarrlsburg, 

OH  the  Susi(U4-liniiim."  Tbe  urea  of  tire  here  exposeil 
uii-asures  about  4.o(io  feet  in  a  direction  nearly  east  and 
west,  with  a  iireadth  of  from  4lK)  to  800  feet,  and  in- 
cludes three  liill-,  separated  by  two  valleys,  running 
iKjrtii  uihI  MJUtii.  The.se  hiines  have  l)een  among  tho 
meet  productive  iron  ore  properties  in  the  country,  hav- 
ing priKluced  up  to  l><8!t  over  lo,OLiO,0(M*  tons.* 

The  limestones  of  the  Ciunberland  valley  aix^  very 
rich  in  linionite.  i>r  brown  hematite  ores,  which  form  a 
large  part  of  the  chnrges  uf  the  many  blast  furnaces 
situated  on  their  oul«  rojw.  The  mines  from  which  these 
ores  are  obtained  are  really  Only  pits  or  quarries,  the 
ores  being  extracted  by  means  of  picks  and  shovels/ 

While  the  presenee  of  iron  ore  in  Peimsylvunia  was 
undoubtedly  known  at  an  early  date,  it  is  not  probable 
that  any  deposits  were  developed  to  any  considerable  ex- 
tent until  the  latter  part  of  the  seventeenth  or  the  early 
years  of  the  eighteenth  century. 


r.iliilll.  mi 


United  States,"  UU.  pMe  SO. 
*Tim8acttoii«  of  the  Ameriean  Institate  «f  Minini;  Eng^neeiro, 

VoL  XIV,  i»ii.'<'  K7r>. 

•  A  Tr«:itU.  ..i>  <<ie  Depntrfta,  by  J.  Arthur  PhUUpB.  P.  K.  S., 
p:is«»s  S'M  am)  .S'j]. 

'  Tr.iiiKU'tion.-  <ii  the  .\mericaii  loRlitate  of  Milling  Xngineeis, 
Vul.  Ill,  |>UK«^41U. 


Digitized  by  Google 


PENNSYLVANIA. 


399 


The  drat  recurdcd  iusUuice  uf  the  iimnufacture  of 
iron  within  tho  fltato  was  in  1602,  and  tbe  first  snccem- 
fill  iiuiiwdiks  weiv  estaliliMlied  in  1710,  nii  M-in;i(;n\ ny 
creek,  in  licrkti  county.'  la  the  mum  ytmr  the  develop- 
ment of  the  iron  ore  mines  of  the  Hcbuylkill  valler 
Iv^jriin.'  Alxiiit  1720. 11  furnace,  lociited  in  (!n  li<:irt  nf 
cue  uf  the  ricbeiiit  depcMibi  of  uiaifuelic  iron  un;  iu  tlie 
oouBtrir,  was  erected  on  Ironstone  ereeb,  Golebrook- 
dalc  townsliip,  in  I^crk-;  rfnnity."  T!ic  ctdebnitj'd 
deposiUi  of  magnetic  iron  ore  of  Corrmall  hills  are  buiU 
to  bare  been  worked  about  fTSS,'  and  in  1749  tbe  Oom- 
wall  farniK"*'  wits  Imilt.  Tlio  mine  wa«  di>*  ri>H>d.  ii  few 
years  later,  as  bein^  rich  and  uhundant.  i  >uriug  tbe 
War  of  the  Kevulution.  Cornwall  furnace  east  cannon 
and  shot  nud  -lir  II  fm-  tho  Oontinontal  Army,  and  if 
WHS  still  in  opet'utioii      late  as  1HX>>.* 

In  VMf2  Ihoi-e  wei-e  4"J  ojKMut^irs  in  IVnnsylvania  who 
rejKtrted  47  pnHluetive  iron  mines.  liHvin<f  an  oulput  of 
82:i,'.»;V2  lon<r  tun>i,  whieli  p»ve  k>  the  state  sixth  rank 
in  qimntity  of  iron  ore  prodn»  <Hi. 

In  the  output  of  the  ditfewnt  varieties  of  iron  ores 
the  state  ninks  tii-st  in  magnetite,  witli  a  production  of 
614f645  tx>ns:  .sixth  in  hrown  hematit«'.  with  1IS5.946 
tons:  and  twelfth  in  red  hematite,  with  2t).441  ton^.' 

In  U>f»2  the  following  counties  eontrit)uted  to  the 
st4ite's  output:  lierks,  IJucks,  Center,  C'lnnherlund, 
iiuntingduu,  l<aucaster,  Lebanon,  Lehigh,  Northamp- 
ton, Perrr,  Snyder,  Union,  and  York.  Among  these 
Lebanon  eounty  ranks  lirst.  with  rt;t|.I7"  tons,  or  7i.2 
per  cent  of  ttie  state's  productiuu,  drawn  entirely,  iu 
1902,  from  lh»  celebrated  Cornwall  mine.  Center 
eounty  ranks  seeond  with  a  produetion  of  64,383  tODS, 
and  Lehigh  county  third  with  di(,dlW  ton^. 

Pennsylvania  showed  a  decrease  of  317,759  tons  in 
the  proiluetion  of  Iron  ore  in  1002.  tis  compHred  with 
1901.  The  value  of  the  state's  production  wa^ 
f  1,3S5,45«,  or  an  average  value  of  $1.49  per  ton. 

']']]<■   fi.>\]n\y\]\i^  taMf,  <<,illl|ji]f<!   friHll   lT|i<iI-t~  (if  tl)i' 

United  States  Geological  Survey,  shows  the  annual  pro- 
duction of  iron  ore  from  1889  to  1908: 


fl'idUril  BMW  0(Mi«ii»l  Saner,  '•HlB«na  BMMinwii «(  tbv  OtilMd  Smmc*."] 
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Stlteeom  cryi^idUna  rodea. — Although  Pennsylvania 
leads  among  tbe  stcme  producing  states,  it  furnishes 


■  I  run  in  All  Agw,  by  James  M.  Smtnk,  |M](e  164. 
I'liiietl  Suton  Geolofiical  8unr«y,  "lunsmil  Rnmmes  of  tbe 

Uniteii  .States."  |•a^'e  26S. 

^  Iron  in  All  Ai^i^,  |iu(!i>fi  I(>7  and  168, 
'  Ibid.,  jMi).'«'S  IXi'aiiil  1*1. 

'  I'liittHl  St«t«»  <k><<lot!it'Hl  .Survey,  "Hiiunl  Rmoutcmi  of  Ifae 


I  compttntiveiy  little  in  tho  way  of  granitic  rock.  Nearly 
I  all  of  tbe  granite  quarries  in  the  state  are  in  tbe  dis- 

trii  t  I  \li  ii(!iiiL'  fiinii  the  Delaware  river,  at  Trenton,  to 
.  the  state  line,  ue^ir  the  Susquehanna,  ttuis  lying  south 
I  of  the  Kmeetone  valtey  of  Montgomery  eounty.  Tbe 

larjre.st  of  the.sc  (juarries  are  in  the  vicinity  of  Phila- 
j  delphia,  and  the  product,  which  in  ior  the  most  part  a 
I  dark  gray  hornblende  gneiss,  is  used  partfcolariy  for 

the  rouffh  work  nf  fdUiirlfitioiis." 

j  in  ilM)2  tiilicooua  crystalline  rocks  were  quarried  in 
I  Adamti,  Berks,  Bocks,  Chester,  Delaware,  Fiayette, 

LiimiiHtcT.  I.phij^'-li,  All  lilt  ^r,,i)ierv,  and  Philiiilclphia 
1  euuntics,  the  total  output  amountiog  in  value  to 
I  9661 .069.   Among  tho  counties  refenied  to,  Berks 

iiuikv  rh  vf  ill  the  outputof  this  rock,  Debtwareseoond, 

arul  Philadelphia  third. 
I     Otap.—'tiM  refraetory  days  and  ^les  of  the  oool 

niensuivs  of  Petmsylvania  >  imstitiitc  ono  of  it8  most 
I  important  luioeral  resourceti,  especially  in  the  western 
I  part  of  the  state.   Among  the  more  important  ai  tbeae 

are  the  Bolivar  fire  clay,  under  the  upjuT  Frfi'iMrrt  Coal 
^  Measures,  and  a  iii'o  clay  iu  Beaver  county,  imderl3-ing 
I  the  Eittanning  coal.   Another  important  bed  oocors 

in  Itidiiuiii.  (':ini'>na,  and  Beaver  eoiiittic^,' 
Tbe  deposits  of  kaolin  ueai*  Biuudywine  Suuuuit,  in 
.  Delaware  county,  oontain  some  of  the  oldest  ndnea  in 

the  country.    In  -.oiitlir!i«(*rn  PenusyUMtiitt  the  (lc«iy 

of  .-ifhistose  or  limestone  rocks  at  the  eontai't  of  the 

( 'ambrian  and  Silurian  has  yielded  some  white  residual 

.l;iv-  wliirh.  nfter  wa.shing,  are  suitable  for  white 

eiu  ihruvwiif  munut'acture.' 

In  the;  manufacture  of  lirick  and  tile  Pennsylvania 
leads,  hut  in  the  produetion  of  clay  products  as  ii  whole 
the  stale  ranks  second.  In  1902  clay  wjk*  produced  iu 
the  state  hy  13  counties,  and  wits  valued  at  4288,911. 

The  following  table,  eonipiled  froiu  reports  of  tho 
I  nitcd  States  Geological  bui-vey,  shows  the  annual 
produetk>n  of  olay  from  1900  to  1909: 

Tabls  to.— AmmtttpmbKthinif  fluff:  taootoitot. 
[(TnUod  mmium  a«filegl(»l  siHv«y,  "miMMl  iMaiuiMi  oC  Um  Unliad  BMMi."] 


YK.»K. 

Sbart  tniw. 

in.  MS 

I  Mimral  pigm&it«,  crmU,  The  mini-rttl  substauce* 
I  included  under  this  handing  are  tbe  ores  used  In  tbe 

mttririf;)r-ttin>  <>f  HK'tiilli."  {iflint,  flucb  OB  ocber,  umber, 
J  sienna.  Venetian  red.  ete. 

I     The  "j)aint  bed"  at  Lehi^hj^up  was  discoveml  in 
1866.    This  bed  ontcrops  along  the  southern  border  of 


'Stone?'  for  Itiiildiuc  and  D»'cimUii>n.  puft^"-'^'' 
=  Tlif  Mim-rHl  ludui^trv,  lUOl,  Vol.  X,  psjte  114. 
"The  Cliiys  ,A  the  I  iiit.Hl  States  "Bsst of  th« MWarippi  JUvor, 
l>y  Heurkh  Viies,  page  4U, 
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Carbon  ooatity,  about  it  miles  north  ot  Bcthleboui,  ia 
a  well  defined  ridge  of  OriMlainy  Mind!«tone,  known  ns 

8tony  Hidj^e.    Tho  bi>d.  ImMcvcr,  is  not  continuous 
throughout  the  extent  ot°  tiii«  ridge.   The  ore  in  hhmb  i 
gray,  reseinWinisr  liniei«toiie.  »nd  i*  rery  hard  nnd  I 

Coini)ait.' 

In  1SK)2  tliere  were  l-i  minc-.s  in  Pennsjivuuiu  whicli  1 
pradnced  erode  mineTnl  pi>.rnu^ntR,  located  in  the  coun-  | 
til-,  ot*  Roik!-,  Carbon.  Lawn m  i  ,  Lfliijjli.  Lycotiiinjr. 
JLuzcruc,  Montgomery,  Nortliampton,  and  VVyouiiii<r. 
The  output  auonnted  to  20,807  short  tonn,  valued  at 
^■_M';.r;4i;,  rarV.on  couiitv  wits  the  jrt>  :i!i'^i  eontiilmt*'!' 
to  this  total,  with  Lohigh  county  next,  uud  ^iorthaiu^)- 
tod  oounty  third.  The  prodnetion  for  the  United  States 
amounted  to  '6o,i7\*  short  toiu,  of  which  Peanaylvftn in 
couU'ibuted  38.  U  per  cent. 

SHiea  »a»d.^The  glass  saad  rained  in  Pennsylvania 
in  aniH'  from  the  counties;  of  lierks.  Butli-r.  Ches- 
ter, Fayette,  Lancatster,  Lebanon,  Midiin,  Somerset, 
and  WesbnoTelatid.  It  ocrnni  both  aa  a  sandstone, 
^vliii-h  re<iuire.~  iTu^hiii".''  ami  |irr|>;ii'iitiiiii  b<'fore  use, 
and  an  a  sand,  whii-h  quickly  di^'iiitegratt.-^i  when  quarried 
and  exposed  to  air  and  moisture.* 

Ttio  nutput  of  silica  <!Uid  in  the  stutr  ir.  1 wn^ 
S2t>S,2G2  .short  tons,  of  wliich  ^lit&iii  county  i  oulribiited 
76,000  tona,  or  S8. 3  per  eent,  leadinff  the  remaining  eight 
counties  produciuj;:  fliis  iiiinr>ral.  The  state's  ou(])ut 
Wttfi  per  cent  of  tltat  for  the  United  StuUs^,  which 
was  445,909  short  tona. 

Jfiii-fi/'  .-  The  on!_v  quarne.s  of  nicrehaiitulde  marltlo 
at  present  worked  within  Pennsylvania  lie  in  the  l>elt 
of  Lower  Silurian  limestone,  which  extends  from  Snds- 
bm  v.  ill  T^;>iu  ;i~tcr  oounfv.  in  <  :isterlv  (Uret'tiou 
through  Chester  county,  an<i  liiniugii  the  wehtern  half 
of  Montgomery  county.  The  prevailing  colors  of  the 
stone  tbroiijrhout  tho  larijer  portinn  of  thi>^  ]\vi^n  Mn- 
yellowi»h  or  bluitih,  and  a**  a  consccjueupe  are  suitable 
only  for  making  quicklime  or  for  ordinary  rough 
building'  purposes.' 

Quarries*  were  rirst  opened  In  Mont<roniery  county  | 
about  the  time  of  the  Kevolulion.  and  up  to  1S40  this 
stone  was  aliuost  tlu-  milv  m.iti  i  i;it  ti-nl  in  the  better 
class  of  stone  btiiltliiiys  in  unii  alM^ut  l^iuladelpliia.  In- 
croasiHl  tniusportution  fiteilities  about  this  date  brou^^ht 
the  better  \  ;irt('tii»s  of  eastern  marbles  into  the  I'hila- 
delphia  market,  and  as  a  consequence  (he  Montjfomerv 
county  marble  waa  not  in  as  <rreat  demand/ 

In  1W)2  (lieie  wei-e  only  three  productive  <|uarries  in 
the  stat«,  located  ouc  each  in  Chester,  l>auphin,  and 
MoDljgoiDeiy  oonntieB.  The  value  of  tiie  output  f  rom  ^ 

'Tranaietiaaaof  the  Ameri«aa  Iintitat«  oi  Mining  £nriBieen>, 

Vol.  XIX,  pages  322  to  32r,. 

'  Unitod  8tMto«  (iuolxL'icul  Survey,  ^'Mhunml  Rosonms  of  Uie 
United  fitntes,"  IWXi,  pagB  1011. 

'StooMforBaildinfiuMlDeooratkm,  page*  222  and  set.  | 


thc»e  quarriet)  wac*  $10U,:ki<i;  of  tlm  amount  $llu,d77 
r^pi-esentcd  the  value  of  that  which  waa  dreased  for 

Wiii!  Ilii^'  puriM)sc8,  and  184,000  that  dneeacd  for  monu- 
mental pnr])oses. 

Ftiff  yn'i:  I'emisy  i\  nnia  is  one  of  the  leading  states 
ill  tih'  ptciliii  tion  of  fi'Iflspiir.  lurjje  deposits  of  this 
mineral  occurring  in  the  terpentines  of  Chester  county 
and  in  the  granitic  rocin*  of  Delaware  county.  Nearly 
nil  the  feldsjKir  quarries  are  workivl  us  open  pits,  l)ut 
in  a  few  instances  muler^riuund  tunnels  have  been 
employed.  The  liir<;e>t  i|niiiTy  is  located  near  Elam, 
ill  Delaware  <'<ninty.  and  has  been  J1l•o<bu■ti^  c  sin.  i-  ]ss?,. 
This  quarry  ha^  be«n  worked  to  a  ilepth  of  liX)  feet, 
with  stam  undei^ronnd  workingi^  extending  300  feet 
or  more  alon<r  a  vein  whirh  the  open  working  ahowa 
tu  be  (io  to  70  feet  wide.* 

In  190S  there  were  twelve  productive  feld.spur  (|uur- 
rie.s  in  the  state,  all  of  which  were  located  in  (  In  -ii  r  and 
I>ekware  counties^.  The  entire  output  umouuted  tu 
15,1S1  slmrt  tons,  or  .33.4  per  cent  of  the  production  of 
the  I'nited  States  for  I!mi2.  The  Vulue  of  the  state's 
output*auiounted  to  !^il5,tSi»!*. 

All  of  her  ininemhi. — ^The  American  millstone  varies 
fnim  .1  -atulsCone  ti>  a  i[ii;i;t/  .  i  iiiKliiiiu-r:it.-.  :iiul  tin- 
rock  fi'om  which  it  is  uiade  occurs  along  the  easstcrn 
sdopea  of  the  Appahehian  monntains  from  New  York 
Ut  North  Carolina,  and  is  known  by  various  nHni<  >.  ' 
In  Peuiuylvania  it  is  called  "Coculico,"  and  i«>  found 
in  Laneaster  county.  The  three  productive  quarries 
in         iiail  an  output  valued  at  ^il.KTS. 

The  crystalline  quartz  produced  in  Petmiyylvaaiu  in 
1903  came  from  Chester  county  and  was  largely  used 
ill  tlir  niaiiufii.  tun-  nf  Mindjwper.  No  tipufc-  I'un  he 
shown  for  the  single  ojuM-uior  without  dis4'lo.sing  indi- 
vidual operations. 

Tlie  minend  work<<d  f htoiii;hout  ttir  f'l^tire  .\ppa- 
kacbian  rejrion.  either  for  jMittery  or  under  the  name  of 
"flint,"  and  included  in  this  report  ia  quart*.   It  is 
used  chietly  in  the  inamifacture  of  pottery  and  pfMre 
lain,  although  some  of  it  is  -ised  in  soapmaking  and 

woodfiller>'.    Tli'  i        productive  quarries  of  the  state 

in  VM*'I  were  local .  i  in  Arjani^.  Chester,  and  Lancaster 
countit's.  and  had  an  oiitimt  \  u1ium1  at  iM^ti.T^l,  or  21>.t> 
|>er  cent  of  that  for  the  Ctuted  States. 

The  garnet  found  in  Pennsylvania  ia  of  the  ruby  or 
rose  eolored  variety,  and  is  used  by  the  manufiioturprs 
of  shoos  as  an  abrasive.    The  de{>osits  are  found  in  j 
Delaware  county  and  occur  in  a  quartzose  gneii^.' 
There  was  hut  one  operator  in  the  state  in  1902. 

(Ti:i]i!iifi- i--  ])roduced  conunercially  on!v  in  C'l.  -lcr  | 
and  IWrk.s  counties.    In  the  mine  near  Chester  Springs., 

'Th>  Miroral  ln.tu«try,  IMIS,  Vol.  VII  {I4geii2ii7andm 

M        -ijiics  (;ts.i,,v'><ni  survcv,  "Mulcnil  BexanoM  oi  th* 
ttnitvcl  Htuti^"  imt,  pages  titti  and  870. 
*Th8  Mineral  tndastiy,  1897,  Vol.  VI.  fiafle21. 
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ill  ChesU'i"  couutj,  tlic  luiueriil  i>ccuift  in  two  hiyv.r.-^  of 
disinto^(«d  mim  mdiisti,  uocl  the  roek  is  <K>di8tin||rtti»hed 
tli:it  most  of  tlie  jr^l'liito  inutt  rinl  i  :iti  Si'  n'iiio\-t><l 
witliout  blasting,  lu  HKt2  both  tlie  pnMluctive  pmpei- 
tiea  were  Icjcated  in  Cbester  county.' 

Tlii>  <>ut|iu>  of  til"       .^jilitif  1-  r4i<.-k  iiiiiit-s  of  I'l-iiiisyl 
vuuia,  located  iu  .liiiiiatu  county,  wu^  first  I'epurted  in 
1899  by  the  United  Stateit  (Jeological  Surrey,  and 

>T1ieUinenl  Industry,  IflOl,  Vol.  X,  puge  9K. 


auiouiili'il  to  -%(tOi)  ton.-.,  valwd  at  ify,Wi>.  li»  lUUi 
there  tnw  but  one  operator. 

Tlu'  valiu'  of  tlie  output  classed  iindi-r  "  |)n'('ioii>) 
tituues"  K'Uf  ip5,L*U0,  uud  cuusLiteil  of  ^peeiuieus  of 
anthntcite  and  iron  ore  ^luitable  for  making  into  oma- 
ni(»nt>. 

The  two  soiipi^ltiub  quarries  of  I  In;  state  productive 

in  1903  were  located  in  Monl|^mery  and  Nortiiamptoo 
counties;  tliooujbput  is  put  on  the  iaurk«ta»  ground  talc 
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Ttlblel  Is  H  nummary  of  tho  stutistifs  for  tlit-  pro<l»ir- 
tive  mines  and  quarries  ia  tbe  «tat«  of  Khode  Island  for 
IMS. 

Taku  It— Summary!  ISOt. 


NtJIlilx'r  I  if  uiitivK  nr  (|mirrif». . 
NuniU'r  iif  i>[j«rati>r<   
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iipot)  (lie  products  of  mines  und  (|(iHn'i«8,  and  *I(K>  the 
total  viiluo  *)f  all  manufartiirp'*  for  the  year: 

Tah.k  2. — Mmm/attufvt  Umd  ptmuritif  vpon  the  prvduel*  of  utnte* 

All  inKimla.iiirf^  ^   91'i4,W4,S7S 

BiiMsl  n|Km  iirc>.)iii.'1»  o(  iiilni.>  or  iinamHS  | 

ClH'inlcnw nml         iinKliict*  $f>TI.4^'> 

Clay,  glsHo.  and atooe  ptodud*  „..,   i,4.>i,wv 

boDsaditedaiidttaMrMiidBgti   u,m,;ttu 

M«iilMiidm«M|nmiMMaHtlitnlivnw^^  I 

lUieallnMnNliidMlrin...  :  il,axi,«llt 

<   iti.iai,ait 

Allr.llier  '   KCtNiTIS 


UBctndeKipmionufollovi:  Graphlle,  i:  IIuoImmni  And  aoKMftiU*,  2. 

Rhode  Island  has  held  for  iiuiny  M-tn-s  u  very  pruuii- 
nont  )>nsitiou  itniong  granito pnxlurin^  stetoaon  ncCQUnt 
of  the  superiority  of  its  granite  for  monQiiiBntal  pur* 
pox«s.  particularly  the  stoiw  that  fs  quarried  at  Westerly 
aii<l  vicinity.' 

in  previouN  years  aome  cool  whi'  ii  svi<i«  ciaised  m 
aotlirBpitit  waB  mined  in  tbe  eastiM  n  jiiii  of  theiifeate. 
Thi.-<  (  1-  not  in  rwility  an  anthrni  iti'  (  I'nt,  '>ut  is 

graphitic,  and.  iu  the  lut>l  few  years,  hu8  bucu  iucluded 
with  the  graphite  production.*  it  is  of  a  structure 
lictwciMi  scaly  and  ^nitiular.  and  contain!*,  in  selected 
sampletii,  a:^  umch  an  52  ptur  cent  curljuii/ 

The  followinff  minemla  altM>  occur  in  the  state,  but 
wen-  Her  mini-d  in  cotiinif n-ial  ijuniititii'^  tn  l^>"'2: 
Aslx'stos,  jjaleiiite,  garnet,  iron  ore,  talc  anti  siwpstone, 
whetatonea,  eofiper  pyrile,  sandstone,  tnangnnif>se  ore, 
ajpitc.  ja-^pf^f.  MTui  inoIylKlcnuni  In  PrnviiifMn  p  .  otuity, 
aud  stupcntine  iu  rrovidouco  and  2ve\vpurt  <  c>uuiie8.' 
Deposits  of  ilmenite.  mica,  monnzite,  and  ratila  also 
occur.  Init  were  not  i-xploilcil  in  IIH";*. 

The  following  table  showf*  for  liKX)  trie  value  of  the 
produota  of  iiuktiuf>i;tniea  dosely  allied  to  or  based 

'  I'tiitLiI  stHtoK  Lif^ilo^itnl  SuiTvy,  Turpnticth  Annual  Report, 
Part  VI,  continumt,  iv^te 

■Ibid.,  "Mioual  BaaouKM  of  tlw  Unilwl  States,"  ItNK,  pagt- 
SOS. 

■Ibid.»  puM  977. 
*Ibid.,l^.iM8a7fl6. 

(»») 


The  value  ofthe  products  of  the  nuuiufiAct(irin<.r  indus- 
tries of  the  state  for  liMHt,  a*»  nhowii  in  TaMe  i'.  \vm 
#184,0(4,878,  to  which  aiuouut  those  branches  based 
primarily  on  the  products  of  mines  and  quarries  con* 
tfiinited  Sal.lS^.OOrt,  or  :^7.S  jwr  cent.  Ihirin};  the 
same  year  its, 813  wage-eamerti,  receiving  i^l,H+,os4, 
were  oniployed  in  all  branches  of  manufacture.  In  1902 
the  mines  and         l  ii  -  (juve  emiihnment  to  i>i'7  w  ufjc 

I  earuerti,  who  were  jmid  $4^5,224  in  wage^*.    The  cotu- 

I  bined  indttstries,  therefore,  gave  employment  to  99,480 
way;e-i"arncr-  unrl  paid  l^-ll.if-t'.KJiHS  in  waj,'es.  Maiinfac- 
tui-es  euiilributed        per  ceul  uf  the  wage-eur urn's  uud 

'  99  per  cent  of  the  vrnjics.  while  mines  and  quarries  con- 
iributed  «*ven-tent!i>  >t'  1  [ h  t  cent  of  the  waf^-flaruers 

,  and  1  per  ivul  of  the  wages. 

i  The  foltowing  table  shows  the  value  of  the  state's 
annual  prcKluetJon  of  siliceous  crjstalliue  roelcB  from 

ls'.«»  to 

LUMtwl  Hlikt««Oeolorl<»l8urv«T."Mlnenil  KvvuarvmnI  the  United  Sbdw."] 
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SiiusetMta  ery«iaUin«  tvcfo.— The  niiDenJ  wealth  of 

the  slate  rtm^i-ts  jiriiK-ipally  in  its  deposit-i  of  {fiiiiiit*'. 
whii-li  ii»r  ihe  most  pait  lie  woi>t  of  the  Imy  iii  I'lovi- 
dence,  Keat,  and  Washington  counties,  althouj^h  some 
stoiM'  i>  tjmiriii  il  iii  N't>wj>ort  county.  Be}irinniii}r  in 
lt»9U  witU  un  output  vhIuihI  at  tliv  producliuii 

decrekued  steadily  until  189S;  then  increased  in  1894  to 
$l,211,4o0,  till'  i!i:i\iniinii  in  tlio  history  of  tlu'  state. 
The  value  of  the  output  decreased  again  gradually  until 
1898,  when  llie  lowest  value,  t8S0,S4S,  in  the  kst 
thirtt't'ii  year-  v,  a~  n-iu-licd.  .Siuco  Is'ts  tlii>i-c  luis  Ix'iMi 
again  a  gnKhml  iiicri'mic,  tlic  valuo  in  l'.HJ2  umuuutiug 
to  $784.0:2n.  This  output  wus  o))tainiMl  from  19  {juaT' 
firs-.  (,f  whii'h  Wen-  !iir;,ii  .1  in  Wasliiiiyton  «-ounty,  ti 
in  Providence,  in  .Newport,  and  1  iu  Kent.  The 
quarries  in  Washington  oounty  produced  the  greater 
])art  of  the  nioiiuinental  <\<y}\'^  of  the  state.  >  of  the  It 
quarries  in  ihi.'*  county  showinj,'  this  tlasii  of  grauilc  as 
tiieir  principal  product  The  output  of  the  remaining 

quarrieiiof  the  state  was  used  el»iefly  for  building  stonp, 
but  some  was  also  used  as  paving,  l  urhiug,  and  crushed 
stone  for  rustdniukiug  and  concrete,  and  some  was  sold 

us  ri]tt-!)p  tiiid  rul)tde  stone. 

Tiie  \iilue  of  the  .stone  used  for  mouuuu'utal  work  in 
1902  was  $550,719,  or  75  per  cent  of  the  totid.  nml  in 
1!"*t.  ^'•iltl.SO.^,  or  .'>.V'2  per  eent  of  tlie  total  vului'  for 
tiiiU  \i  dr.  For  the  years  l.siKs,  ls;»!t.  und  VMM  no  sep- 
aniti«)n  was  made  of  rough  Stone,  hut  tiie  eliief  product 
w)is  .!res.s<'d  stone  for  nioruuuentui  work. 

i  he  iliiportancc  of  the  state  as  a  produe«r  of  uionu- 
mental  stone  from  1698  to  1903  is  shown  in  TIftblo  4. 


Taiii.r  4. —  <>t  •/riDi't'  jur  inniiuuioilnl  oDik  (or  Ihe  IMiUd  Slate$ 
<u«//or  Jthode  iUond,  md  per  ctnt  that  Rkodt  ItUmd  farmM  a/lk« 
IMtei  SMtK  It»io  ime. 

[ITnlted Blateii a«ok«1«il  i^irror.  "Mineral  H««aurr<«nf  itH>  I'dUi^  Stalek."] 
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'  The  state,  in  18t*.S.  was  e.\eeede<i  in  vuiueot  ils,iiii|>ut 
of  monumental  stone  oidy  by  Vermont  and  New  H  nnp 

j  shire;  its  produetion  wiis  14  per  cent  of  the  value  for 

I  the  I  nited  .States.  In  lS'.))»tlu'  Millie  of  tlie  prothietiou 
was  S.t')  per  eent  of  the  total  for  all  states,  l{ho(h>  Island 

I  ranking fourtli,  beingexeeeded  hy  V« m  rit,  Massaehu- 
sotts,  and  NVw  Harap-shin-.  In  \\>*hi.  i;'ul,  and  r.H>2 
the  state  milked  thinj.  produeing  for  the  three  yeaw 
respect i\ .'I \  14..".  H'.T.  iunl  IH.s  {K-r  cent  i  >f  f  l;r  pnnlnr- 
tion  ol  iiiiiiiuuiental  ^-toiu'  in  the  I'liiteti  Stales.  \  er- 
iiiont  and  New  Iliinipshire  led  UhcHle  Island  in  1900j 
Vorujont  and  JlassaehuscttB  in  it*oi  and  IHOS. 

All  other  m! IK  mix.  — The  only  producer  of  graphite 
in  tb«  state  is  the  Hhode  Island  (iiiipbite  Company .  of 
I'rondenoe.  The  oatpiit  has  b«en  combined  with  that 
of  Itmmtones  and  dolomites  to  avoid  diseloi»ing  the 
ojM  inliiHis  of  any  stti'/li'  ■  -lahlishinont. 

I Only  two  liiuestone  ijuarries  reported  production  iu 
19QS,  both  located  at  Liroerock,  in  Frovidenoe  county. 
.Vltuost  the  entire  pnxluet  was  consumed  in  lime  inanu- 

ifai-ture,  liiougli  a  isiuall  <|uuutity  \va»  for  daxing 
purposes. 
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Table  1  is  a  suminatj  of  the  statistics  tor  the  pro- 
ductire  mined  and  quarries  in  the  sUite  of  South  Ckrn- 
linaforldOS. 

Tabls  l.—.SHmtiMn:  JB09. 
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'  Includes  omnMan  m  MIowk  OoM  and  nnTir,   HmeMiMa  and  dulunlitv, 

1;  niMIMNWONv  I!  IMWlSHi  IIIDIM*,  »  (WBilnvil). 


The  state  ranked  thirty'tiinth  in  1902  In  the  value 

of  p^Oll^K•t^  of  niinos  iiiul  <|uarri<  >.  with  u  (ntal  of 
$l,i>a4,134.  'l"h»>  runtrt-  of  uiineiul  imlustrv  is  cniiliiH'tl 
Inthemainto  thn-iMn- four  different  produotH.  Notal>lo 
nmoMir  s>  ]ilic.--i)li:ttf'  rork.  in  the  iiiiniiiy:' of  which 

the  ^^tKte  still  takos  iii^li  rank,  though  in  fomier  years 
it  furnished  nearly  all  of  th«-  prbductton  in  the  United 
States.  Gitinitt-  nf  liiuli  ^'la  lc  is  foiiiul  in  iilmiidanci'. 
and  the  kaolin  l>«is  t»i  Aikfii  c«u»l,v  art?  extensively 
worked.  Gold  ore  whih*  not  diatritnited  ovw  a  wide 
area,  is  succ'<?ssfully  mined. 

Ainongtlio  minerals  of  tl»o  shito  which  were  not  mined 
connnereially  in  are  the  following:  Asbestos tuH-nrs 
n«n-  Glenn  Springs  and  Cedar  Springs  in  Spartanburg 
tounty.  and  in  Picken* county.  Fnllor's  earth  i<<  found 
in  white,  f^ray.  yellow,  pink,  and  Iduck.  Tht  deposits 
extend  in  a  broken,  sinuous  tend  acroiss  ahuottt  tho  en- 
tire state,  aiul  in  .some  loi-alities  they  appi^xitnate  40 
feet  in  thicknes.s. '  (Iraphite  has  been  found  in  the  nocth- 
eaat  cx>rner  of  Spartanburg  oouut^'  and  at  Paris  moun- 
tain in  GreenTille  county.  Iron  ores  occur  in  many 
sections  of  the  northern  and  northwestei'n  puit  of  the 
state,  many  of  the  banks  Inn  ing  been  worked.  The 
countieB  in  which  the  principal  deponts  are  kicked  are 

>Cia]r8  of  BonUi  OwoIIbii,  by  Earle  Sloan,  pagaW, 
(M4) 


York,  L'nion,  b>pMrlanbui-g,  (jre«aviUe,  Abbeville,  Lex- 
ington, Pirkcna,  and  Chesterfield.    Iron  pyrites  are 
abundant  in  .Sparturd>urt.''  and  York  eountii's,  and  oeeiir 
I  albo  in  Cbei^tertield  and  Lancaster.   Monazite  has  been 
I  found  and  mined  in  the  extreme  northeim  part  of  the 

state,  especially  in  Sjmrtanburj,'-  <'onnty.  Tale  is  found 
ia  Abbeville,  Lexington,  Chei^ter  (where  it  hass  l>een 
worked).  Andei^on,  Spartanbui'g.  Union,  and  Pickens 
i  nnntir-..  (.)ther  minerals  oeeurrinj,'  in  the  state  in 
vary  ing  (£uuntitiett  are:  Bit>uiuth,  ocher,  copper,  pyrites, 
galena,  brown  oaal,  malachite,  phosphate  of  lead,  and 

'■•arvt.-^." 

Tlu"  relative  importance  of  mauut'ucturln^  industries 
cloiwiy  allied  to  or  based  on  ininii^  industry  using  as 

niw  iniitniiil  111,'  'ii-cilMi't-  of  the  mine  cr  qnany  is 
Bbuwn  in  the  following  table: 

Tamm  ^.—Uaai^attum  hated  primmrUst  t^fttn  iHnduett  tf^minet  and 


ValDc  ot  prodacL 


AU  »«»»itomi*s  •   ffi»,7««,m 

~  led  uiMiti  iIh'  )<iin1iu-t^  <•(  n>ioc*«r  ouurici:  | 

CbeiuiailouiiU  allied  pruluotl  ■  9t.llll,tM 

Clay,  g)aa>.«iHi  Mane  prodncU..  „. 

Um  «Bd  mmI  aiid  Iheu  ptodneui,  

Jlvtaiix  anil  MCI*]  iHNMtiieu,  other  Uma  iimi 


MiKvlliineimi  iMtaauica., 


Another. 


•in;  in 

SH,MS 


si,m.m 


The  total  ^  able  of  the  jutKiiict.s  of  the  manufactnriiij,' 
industries  l»aM»d  primarily  upon  minin},'  and  ipmrryini,' 
was,  as  ^hown  by  Table  :i.  ST, 07^,314,  or  12  i)er  cent  of 
the  total  value  of  the  pi  tMlncf  of  all  mamifaetui  in^'  indus- 
tries in  the  state  in  IPoo.  The  value  of  the  output  of  the 
mines  and  quarries  of  the  state  in  li'oj  was  !^l,8a4,134, 
or  S.l  per  cent  of  the  combined  value  of  the  product  of 
maiiufacturinjf  and  mininjr.  In  IIHN*  there  were  em- 
ployed in  all  branches  of  uiauufactures  wage- 
earners,  who  were  paid  t9,455,9fK>  in  wajjes.  In  10l>2 
there  were  employed  in  the  mines  and  qnaiTies  :i,ti}t4 
wage-earners,  who  i-eceived  $61*1,787  in  wage^.  By 

*  United  States  G(>><lr>)rii<al  ^nrvey.  "Mineral  Reaonrcm  «f  the 
United  {Hates,"  1887,  page  786  fl. 
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combining'  tlu-  %are6of  tbe^  two  braDcbesof  iDdutrtry  i 
and  C0114M1  iti)::,  it  Is  disclofiied  that  94.7  per  c«nt  of  the  | 
Wftjfe-oiirnorf,  rotoivinjr  ill. 4  jxt  cent  of  the  wiig«'s, 
were  employed  in  iiumiifHcturiiig,  wiiile  5.3  per  cent  of  1 
the  wBfB-eamerM,  reeei\  injr  >^-'^  per  cent  at  the  mtgtia.  | 
wnc  « iu|»loypd  in  mining. 

The  following  table  ahovn  the  value  of  the  annual  1 
production  of  the  princ-ipal  minerals  of  the  state  from  1 
1890  to  1902: 


lotMf. 

(tTnlM  BtotmOeohiglail  Mnrtgr.  "MlaaMl  IhMMivmol  th»  Dniud  BMte*."] 
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rrjrMitlUne 
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LIHUVTO 

l0,«KI 

«i,m 

«,m 
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«B,8tt 

fM 
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m.  •i.-w 

»4,  H!ni 

79,  wo 
148.  TOU 

Pho.iph"^'-  i-'H-h.  -Tln^  ['Ini-phato  r<K-i<  belt  <>f  the  s(al«' 
u  «i>  iuile-9  lung  and  30  iuilet<  wide,  extending  fruiu  the 
mouth  of  the  Broad  river,  near  Port  Itoyal.  in  the 
xiutbofist.  to  th<>  hi  ;if!^\  ;it(  r>  nf  tin   Wrirv)'i  rn  rr  in 
tlie  uurtheattt.    It*  major  tixi.-i  i.-  panillel  witli  tla-  c'oiwt,  , 
and  its  ipreateet  width  vn,  in  the  neighborhood  of  Charlca-  | 
tt>;i.'    Thf  jjrincipn!  ilcpn-^Tt-;  nrv  |iHiit(>(i  in  H<Tlct'l<>v, 
Don  hester,  Cbarlestoii,  Colleton,  and  Beaufort  c(mu-  , 
ties.*  So  far  as  occurrence  in  eotnmereuil  qoantitiea  is  | 
conrri'rird,  tlu'ir  distribution  i-  (•.)T)fiiiod  within  narrow 
liuiitf.    Tbey  art  found  at  the  iMittom  of  rivers,      tu  r 
80  feet  in  depth,  and  on  land  ther  oeenr  at  an  elevation  t 
but  .sliji;ht!y  nSosc  mean  tide.    Tin'  ivk  K-  of  i'riniiiio!<  c 
oci-urti  always  above  the  marl  and  is  known  aj^  land  or 
water  rock,  aooordinfr  to  its  lotntion.  The  water  rock 
iy  (!:irk<M'  ill  <  (il<ir  and  harder  than  tlie  lanri  rock,  and  is 
fivc|ucntly  found  in  a  layvr  or  iiheet  of  ecuieut'ud  or  1 
tiffhtly  eompacted  nodalee  overlj'ing  the  marls  at  the  | 
l)ottum  of  rivei-9  and  creeks,  where  it  either  fnrti)-!  the 
bottom  itHcIf  or  i«  overlaid  by  a  deposit  of  mud  of 
greater  or  leas  depth.   The  land  rock  is  found  gener- 
allyat  a  defttb  of  from  2  to  10  feet  below       siu  farr  <if 
the  i«uil.    It  uccuru  in  mas  sett  or  uodule:^  varyiuj;  in  .size 
from  that  of  a  potato  to  aeverai  feet  in  diameter.  These 

nodules  are  nnmded.  roujfh.  indented,  and  fivquontly 
perforated  witli  irregular  ca^  itics,  and  in  uolor  they  j 

*  Fhotptiatim  of  Ameriet,  by  Fnm«ia  W^tt,  Ph.  B.,  pa^  44. 

I  South  OtKiliiia,  by  Hairy  Hammond,  page  47,  and  maik  \ 


vary  from  olive  or  hhiish  hlack  to  a  yellowish  or  gray- 
ish white.  By  analvKii^  they  are  found  to  contain  fiS  to 
61  per  eent  nf  j)liii-,|)h:ito  of  lime,  ."t  to  li*  percent  of 
carlK>uate  of  lime,  2  to  lU  per  cent  of  organiu  matter 
and  water,  with  mnall  quantities  of  fluorine,  iron,  mag^ 
nesia.  alumina,  >ulphiiric  mid.  ;md  ^md.  Thi>  liin<l 
rock  ij>  found  in  a  loose  layer  varying  from  a  few  inches 
to  80  feet  in  deptib,  and  averaging  about  8  inches.  It 
cri  iif-  ill  siintl.  mud.  <'lay,  or  peat,  and  1'-;  ofti'ii  inicr- 
minglcd  with  uumerout,  remains  of  land  and  marine 
animals.  Amoi^  the  former  are  the  bones  of  the 
ma.>todoti.  rlrplmnt.  tnpii'.  deer,  and  the  domesl^C  ani* 
uiaU,  the  horae,  cow,  and  the  hog.* 

The  great  bed,  or  eeriea  of  bods,  of  pbo»<phato  rock 
whieh  w-as  lutt  r  destinrd  to  ^ujiply  the  civ  ilized  world 

with  the  chief  part  of  all  tbc  phosphate  of  lime  used  in 
the  manufacture  of  cominercia]  fertiUaers  was  discov* 

en-d,  or  rather  it-  \  was  first  definitely  established, 
in  1847.*  To  Dr.  St.  Julian  fiavenel,  of  Charleston,  tbLi 
honor  has  been  accredited.  However,  forty  years  be- 
fore, Robert  Mills  forecasted  this  discovery,  savin}?,  that 
"  l>eaide«i  gyp«um,  we  may  also  expect  to  dnd  in  that 
part  of  the  «tate  (the  Atlantic  seaboard),  the  same  kind 

of  nnirl  whi<'h  ha.s  so  jrreatly  contributed  to  enham'e  the 
value  of  the  poor  tand«  of  !New  Jei-sey,  by  the  fertility 
which  it  imparts  to  the  soil.'** 

At  the  cltise  of  the  Civil  War  Dr.  .N.  .\.  Pratt,  of 
Georgia,  fonnerlj'  connected  with  the  Niter  iiuivau  of 
the  Confederacy,  visited  Charleston  with  the  object 
of  starting'  sulpluiric  ueid  eliuiabers.  His  attention  was 
directed  by  r>"rtnr  itaveuel,  who  had  already  noted  the 
pi'e^ience  of  plf  i^phate  of  lime  in  considerable  quantity 
in  the  marl  stones,  or  noihUes.  near  ( 'iiarleston.  to  wsim- 
plotf  of  the  i-ock  taken  front  the  Ashley  river  region. 
Doctor  Pratt  analysed  the  specimens  and  found  that  the 
riK-ks  eontaine<l  a  >uftieiently  hifrh  percentajife  of  piios- 
pbate  of  lime  to  render  them  of  merchantable  value.* 
As  soon  as  the  commercial  importance  of  the  depotitts 
l.^  i  aiii.  <j;i  III  iiillx  known  other  avaihible  l>eds  were 
located,  and  uonsiderable  capital  waa  employed  in  devel- 
opin<;  the  industry  by  miniu}r  the  crude  rock,  and 
e.xjHirtinjf  the  product  or  manufacturing  It  into  super- 
pliovphatea.  Later  the  IhhIh  of  many  navigable  streama 
were  found  to  be  larifely  imved  with  the  valuable  snb- 
stanee.  In  the  mining  for  thi.s  river  rock  hef^jui, 
and  was  devtdo|)ed  through  the  introduction  of  dredg' 
ing  and  gi-appling  apparatus  into  an  induatr>'  of  equal 
importance  with  the  mining  of  tlie  rock  on  land.* 

■■"  .Soulli  Curoliim,  ihikc 

H'liitctl  States  (ioologicMl  ^iirv«>v,  '•  Miucriil  1<<>s<mrivs  ii(  ttie 
t'nited  Htatw,"  1K.S2,  rwige  6  : 1 

''Statistics of  Sniith  Carolina,  hv  Knlt^rt  Mills,  uijie  27. 

*  United  Statin  Gculoffical  aurvey,  "Miimal  ItenaRia)  of  the 
Uidlad  Btatai^"  18«2,  iwgu  511  IE. 

^^ntrid.,  Bjgntemth  Anaoal  Befioit,        V,  ccmtlmud,  psge 
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Table  4  shows  the  anooftl  prodnctiou  of  pbasphate 
rock  from  1867  to  im 

Tablk  -t.—AJUmnl prmiuaimt  uf  photfthale  ruH:-  /*sr  to  tStOl. 
[Cnlted  siaieaaeoUiglt^  Survey,  "mneMi  RMmimuf  the  OoJted  8it»t««."l 


Proui  the  fint  the  iodiutrjr  yielded  lur^o  profits,  and 
for  11  period  of  two  and  n  half  decades  wit>  prosci-utcd 
with  gjpat  energy.  B«^nriinor  with  a  producdou  of  0 
long  tons  in  W>7.  it  had  iinTL-iisfd  in  1S77  to  163,000 
tons,  and  ton  years  luti-r  to  4S0.t>.">.s  tons,  roiching  the 
niaxitmitn  in  18SSJ,  wilii  r.H.Ol.')  toiw.  In  is'.nt  the  out- 
put lioni  the  Florida  mines  had  so  incnuscd  Umt  tho 
t-oiiditioti  of  tho  indiHtrv  in  Sonth  Carolina  b(*<'uint> 
tMrioiis,  aad  by  1892  what  was  once  at  a  proniiuni 
Tierame  a  drnjf.  Th«  Ploridn  derclopniotits  i)ad  not 
only  cauM'd  tin  ovi'i'produclion  of  hig^h-gnKlo  r<»ck.  Iinl 
had  lon-ed  upon  the  market  itmnensequRDtitieH  of  lowcr 
jfrades,  wluch  could  be  twed  without  any  enrk-hiug 
nmteriid.  The  re  i-.on  why  7a  per  <-»'tit  and  80  per  cent 
rock  lihuuld  retain  an  exfieptioual  vaiae  no  longer 
existed,  and  to  it  xaik  to  a  oominon  level  with  the  poorer 
proflui-l-i.'  The  a<loptioii  by  the  plut-^hato  miners  oi 
the  State  of  desperate  meaiiure>  to  stem  tho  tide  and 
fihnt  off  competition  by  euttini:  (lie  lu-iccs,  only  re««ulU;d 
in  further  etnharnisHinent,  until  the  market  price 
dropped  below  the  coat  of  production,  aod  it  became 
pomible  for  thetn  to  remain  in  the  market  only  hy  m\l- 
inf^  at  a  very  tangible  los8.' 

The  indui^try  received  further  aetbaului  through  a 
royalty  dispute  between  the  state  and  river  miners  and 
thi-ouf^li  a  eyelom  .  AuLriiJit  27,  1803,  whieh  severely  in- 
jured the  mininj;  planla,  eepeeully  those  of  the  river 
miners  at  Beanfort.*  Bitrring  a  temporary  setbook  in 
l!«Mi  to  tile  industry  in  the  state,  due  niuinly  to  scarcity 
of  transportation  t'acilities  and  high  ooean  freights,  a 
giiadnal  reco\  ery  itai  continued  np  to  the  present  yoir.' 

SUliKiii^  rri/sfiiU ! Ill  i-iirkx. — The  j^innites  and  j^neisses 
are  widely  dis)ril)uted  and  extensively  i|uarned  above 


•'  llliil.,  |uit'f  ■•  1 


ir-trv,  IS«»'_'.  X'.il.  I. 


■  riiii.-<l  si;!!*-."  I it-nL.ijricuI  yurvev,  ■•Muicral  li«a>oaric«  of  ihe 
I' 111  led  sinu-s.'-  \m.\,  pages  704  antfTOBw 
'  II  ill  ,  llKll,  isigf  SI  I. 


the  fall  line.  The  term  granite  is  generally  applied  to 
all  these  rocks  by  th4'  minors  of  the  state.  The  gi-an- 
ites  pro]>or  are  found  in  al>nndanL'e  and  their  outcrops 
lie  along  thi-oe  nearly  parallel  lines.  On  the  most 
southci-n  of  the.se  line*  tbey  Sfhow  theui-selves  among  the 
sand  hills  at  Graniteville  on  Horse  creek,  Aiken  county, 

and  thenre  at  variou.s  points,  in  a  northeasterly  diree- 
tion,  to  C'oUunbia.  Many  years  ago  n()tahle  quarriea 
for  building  materials  began  to  be  worke<l  on  this  line 
at  Graniteville  and  at  points  in  Uieliland  enmity." 

The  weond  line  of  onterop  extends  from  liie  neigh- 
lK)rhtw>d  of  Harris  oi"eek.  Kdgefield  county,  across  New- 
U-rry,  Fairtield.  and  Kershaw  e<mnties  to  the  north- 
western corner  of  Chesterfield.  Here.  als<i.  <|uarrie»  of 
exf-ellent  granite,  tine  grained  and  ea.sy  splitting,  have 
been  found,  especially  in  Ni'w!>i'rry  and  Fairfield  coun- 
ties, where  there  are  ine.\iiau>iHile  (fuantities  of  the 
best  building  granite,  A  l!''-ti  ciloroi  i,..i-|,liyiitic 
granite  is  found  in  Kershaw.  In  Kftgx'lield  uml  Lan- 
vaster  counties  it  Iwcomes  coarser  and  .syenitic  iii  chur- 
acter.  The  third  line  of  outcrop  stretches  thi'ough 
Laurens.  I'nion.  and  York  counties.  In  the  viciiiitv  nf 
Union  the  granite  is  of  exceedingly  line  grain  and 
w(dl  adaj»ted  for  nrchitectunil  purpoaes,  but  most  of 
it  on  this  line  is  characterized  by  a  cirarst^  porphyritHl 
structure'  (iranite  (|uurryiiig  is  an  iiuporlant  iudud- 
try  in  the  state,  being  cveet^led  in  value  of  product 
only  l>y  the  ndning  of  phosphate  rock. 

( '/(II/.  (  "lays  of  many  varieties  an-  found  widely  dis- 
tributed and  constitute  perliaps  its  greatest  actual  and 
prosii>ective  resfuirce,  being  suweptiblc  of  greater  ex- 
tentjiun  and  development  than  any  other  mineral.' 
The  days  were  among  tlie  first  in  the  I'nited  States  to 
attract  attention.  an<l  early  in  the  nineteenth  century, 
prior  to  IS^fi.  a  l)o<  tor  (taixlen  coi  ried  a  small  shipment 
of  .South  Carolina  kaolin  to  England  and  maiuifactured 
it  into  china  wan'.'  \\  hile  comtnon.  or  brick,  clay  of 
excellent  quality  is  found  in  almost  every  neighlwrhood, 
the  state's  principal  wealth  in  clays  lies  in  the  extensive 
deposits  of  kaolin  remarkable  for  purity.  The  sedi- 
mentary kaolins  are  widely  distriliuted  in  the  Savannah 
river  area,  the  S«iit4>e  area,  and  the  Edisto  area,  in  the 
oountaes  of  Aiken,  Lexington,  Hichkuid,  and  Kershaw. 
In  this  region  there  are  extensive  beds  of  pure  white 
kaolin  exceeding  18  feet  in  thickness,  and  affofdillg  98 
per  cent  of  clay  suli^tanoe,  which  requires  do  other 
preparatitm  than  diying." 

The  Savannah  river  area  affords  perhaps  the  most 
remarkable  exposnreri  of  iMKiiuientary  kaolin  in  the 
United  States.  In  some  places  they  are  pi-actically  oon- 
tiimous  for  miles.  From  Hamfairg  to  Aiken  extends  a 
zone  14  miles  long  by  5  miles  wide."  The  beds  vary 
from  5  to  25  feet  in  thickness  with  an  overburden  of 

South  Cftrolitia,  [lap-  llil. 
*Si>uth  Carolina  (iwloi»icnl  Snn-py,  ininea  IV,  Balietin  No.  1, 
Clays  of  South  Carolina,  Uy  Enrle  Sloan,  page  ft. 
■  Statistit-s  of  South  Cardlinii,  jmrn  iW- 
"Chivv  of  .Soutli  CHroliiiii.  |>a|^ 49  ami  SQi 
■"Ibid.,  jittjit-K  4K.  .'iti,  ami  ^1. 
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oro'ivi.d^lflf.d  jijijirU,  ihin  layers  of  olaj,  and  occiisioiuil 
Liuiavftie  loaiiiHaiiil  i'ol>l»lo>,  ruiigiinr  i<i  tbir-knfs-^  frtnit 
almost  nothing  to  more  than  100  ft  i  t.  I  Ik  i  hi  v. iit>!»t$ 
of  (Im>  kiioliu determines  theamountof  ovci-liui'dnii  that 
can  Im,'  oeonomically  rrmovod.  Tliis  ovci  tuirilcii  i>  do 
gmded  bj  laborer-^  wi ill  pirk.  ^Ii>  and  cart,  or  with 
Hcnipefi  or  ^teain  sliovtOa  mitil  a  uuiiieieat  terrace  of 
(day  h  Vmrod  for  oxtraction.  Th«»  kaolin  U  moved  in 
hiiiij)  form  to  tho  dry  shods.  vvlierf.  after  cxpo-iiirc  to 
air  and  light  for  a  few  weeks,  it  is  packed  in  caska  of 
1  ton  cHpacity  and  shipped  to  th«  consiuner.  These 
deixjsits  prol.mhly  represiMit  the  lai'jjei^t  Ijody  of  clay 
closely  approxiiuatiug  luiolinite  to  be  found  in  tbe 
United  States.* 

Ill  the  .Savannah  ri\ .  r  arc'ii  nf  t!ii-  <  plain  OUtSldo 

of  the  difitiQciive  clay  zone  ^Kirtainin);  tu  the  Cretaeeoas 
and  Eocene  formations,  there  are  beds  of  cby  of  eoo- 
noT!it''  imp. >rt;iri<  r  At  North  Aii{iri!--t;i  ;in<!  Il:ind)urjra 
lurye  dopo^it  of  alluvial  clays  occui>,  which  iscxoilloiiUy 
adapted  to  tbe  manufactore  of  brick  and  the  coarser 
stonewares.*  A  zone  of  older  clays  occnr-  ap|)roxi- 
tiiately  parallel  with  aud  about  30  rnilv*  disitunt  fiuui 
the  coast.   These  clajs  are  often  fine  grainod  and  vary 

in  <-olor  from  pale  yellow  d.)  a  tiusttli-rl  hlui.';  they  are 
asMM'iated  in  many  instance-  with  coar--c  s*iids<.  Their 
average  elevation  aho\ c  the  sea  level  ia 60  feet.  'rh<>sc 
Neds  are  (hneloped  near  Gariiett,  and  an-  ;ii!i]»ted 
to  the  manufactnti'  of  tilinjr.  face  brick,  and  eurnmon 
brick." 

All  a/Ill  r  KiiiK  i-iih. — Tin'  jfold  helt  exteniis  I'roiti  the 
North  Carolina  border.  MMithwcst  across  the  connticsof 
York.  Latn  aster,  ( 'hestertield,  Kershaw.  Fairfield.  Ches- 
ter. Spartanhni'i,'.  (ireenville.  i'ickens.  and  Alihcville. 
Auriferous  jjruvds  are  fomid  in  many  localities.  )>ut 
ehiorty  in  York,  I'nion.  and  .Spartan hurj;-  counties.^ 
Tlie  tirst  consigomeut  of  j^uld  from  the  saud'^  of  this 
•  state  roaehcd  the  I'nited  States  Mint  in  tho  latter  part  of 
1821*.'  The  first  reconhnl  di.scovery  of  gold  in  the 
state,  however,  antedates  this  liy  thre(>  years,  and  waa 

'  ClavH  iif  .S>iith  ("amliiia,  jiayps  41»,       and  si. 
UbiiV,  isiue  81. 

^United  States  iTPological  .Siirvev,  '"^[iiicrai  IJesonrci's  of  th<r 
UiiitH  .Slalt*."  1882,  pap'  72H. 
•  Ibid.,  Twentieth  Amual  Keport,  i'lut  VI,  |»ugc  111  ff. 


niaile  in  tiie  AblM'ville  ami  Spartanhur{r  districts.''  In 
,  \^?ti>  and  numerons  workliijjs  were  under  way  in 

I  the    .state,   especially  in   l.«neaster  and  Chesterfield 
counties,  where,  in  the  latter,  at  the  lirewer  mine,  even 
at  this  early  dat4',  from  loo  to        men  were  employed.* 
In  l^.jlt.  20  jrold  mines  had  been  opened  in  the  talc 
slatefi  of  C'hesterlield  and  Lancaster  counties,  and  10  in 
the  same  slates  in  Ablx'ville  and  Ed-ielield.  among  the 
latter  the  celebrated  Dorii  mine  from  which  im»re  than 
I  a  niiiliun  dollars  in  gold  htis  been  taken.    In  Spartaii- 
I  hnrg,  Union,  and  York  counties  there  were  !!•  aud  in 
Picketis  and  Greenville  8  others.  ' 

Gold  mining,  except  in  a  few  loealities.  remains  prac- 
tically  as  it  .stood  in  1861.    One  notable  except  ion,  how- 
ever, is  found  in  the  Haile  g^ld  mine,  located  in  \Ain- 
I  caater  county,  which  fur  many  years  ha»  been  perhapa 
I  the  moat  conauttent  producer  east  of  the  Bocky  moun- 
tains.  The  amall  silver  production  in  190S  was  also 
I  from  thia  mine.  i 
I     Limestone  oceuM  and  to  some  extent  has  been  fpiar- 
ried  in  Yi)rk.  S|MirtaidMirg.  Ijattrens.  an«l  I'lckeiis  coiin- 
I  tie«>.'   it  is  u»ed  for  bridge  work  and  in  crushed  form 
I  for  road  building.'  However,  owing  to  the  abundance 
of  granite  I',  i  tlie.se  purpooes,  it  is  used  ehiefly  for 

burning  into  iiioe. 

A  lew  tons  of  manganese  oiD  were  mined  near  (  iiven- 
wood  in  li<Oii,  the  mineral  in  gr»'al  purity  and  abund 
ance  lia\  ing  Ik-cu  found  at  the  old  Dora  gold  mine  in 
P^lgetiidd  <'onnty  and  also  in  Abbeville,  York,  Laurens, 
and  AndeiHou  oouutiec.' 

Precious  stones  have  been  found  at  a  number  of 
places  in  the  stale.  The  tirst  garnet  found  in  the  I'nited 
States  was  picked  up  in  Abbeville  county,  about 
r  It  was  of  a  greenish  yellow  color.  Gamet<!  have  ako 
been  foinul  in  .S|uirtanbuig  county:  ruliie-  in  I'ii  kens; 
toniinaline  in  York,  Edgelield,  Laureua,  Anderson,  and 
Oconee:  beryl  in  Kdgefleld and  Laureus, aod  airoons  » 
Abbeville  aiid  Anderaon. 

^  Siititli  Curelinu,  JMqn  184. 

'  l'iiiic<l  States  (reoloftlail  Siurvey,  Sixteenth  Aanml  Report, 

I 'art  111.  i>iitfe  257. 
'  Sautli  Canilitia,  |<!itfl>  l.'iT. 

"I'liiti'd  .^t4it>-H  I r)Mtliij;ii'al  Sitrvt-y.  "MiiMsnt  Kusourcea  of  Ui9 
t'liited  Stati'»=,  '  ls>;',  ji.ijje -11*8. 
j     *  Statiitk-a  of  iioutli  Carolixm,  t»iig«j  27. 
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Table  1  ifl  a  suninmrv  of  the  -tutisfics  for  tho  pro 
ductiye  mtnes,  quarries,  and  wclU  in  the  rotate  of  South 
I>«kotel6rl908. 

Tuut  1.— tSkHMNory.-  J90t. 
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>  lucluiiee  u|i«rau>ia  an  follows:  Cviucut,  1:  KmivUil*-'-  ^-  HEXMUin.  2;  lllhlum 
nw,!:  Bio*,!;  iiatiinl(ii^S(ilweUi):  |MrMkMiiMaDe(,S  (noiiliiai). 

AVitliin  tlic  IMiit'k  Hills  r«'i;i<<ii.  wliicli  i  nvns  utMUit 
3,500  iM}uare  miles,  iiud  is  uiiibi-uced  wilhin  Cus>lvr, 
Lawrence,  Meade,  Pennington,  and  FVill  River  ooun< 

tie-..  It  trr<>;»t  'ii\  <T>it y  of  miiicnil.-  i-  I'ouiul.  Thi-  gold 
and  silver  mines  lotutinl  In  re  have  .•^iiice  tlu-ir  discov- 
ery yidded  man}'  million  doUani'  worth  of  the  two 
motals.  This  re^^ion  iilso  foiit:iiii.»  v:ist  ffvpsuiii  ho(l.>, 
tised  for  plaster  of  I'aris;  niini.  of  which  liirfre  .sheets 
are  exported;  petrolenm  and  niiturnl  pis:  white,  red, 
and  viiri«'ir'.it<>il  sandstonw;  whiteand purple  liinestone«; 
granite;  and  marble.' 

Roth  lode  tin  and  stream  tin  are  found  iu  the  Black 
llilK.  the  ore  deposits  <  ovcrinjr  iin  un-a  of  500  square 
mill  s,  and  extending  in  :i  <,ni'iil  semicirde  of  40  miles, 
arounil  ami  northwest  of  llarneys  pcolc.  The  produc- 
tion of  tin  in  this  rej^ion.  lunvi'Vfr.  has  not  yetamounted 
to  much,  though  great  hopi's  arc  entertained  of  future 
development.  Copper,  itoof  uian<riiiiese.  lead,  tungsten, 
graphite,  and  spodnmono  are  also  found  in  greater  or 
les8  quantities  in  the  IlillM.' 

Near  Sioux  FalU,  in  Minnehaha  euuiity,  are  found 
inexhaustible  deposits  of  the  so-ealled  jasper,  in  i-ed.  I 
pink,  cherry,  purple,  peachblow,  and  gray  tinted.  This 
atone  has  been  extensiTely  used  in  bnilding  and  for 
mooameat«.* 

iKing'a  Handbook  of  the  United  States,  iii«e  701. 
<9W> 


The  niinoruls  of  known  ofcnrrr^nce  in  the  state,  but 
wtiieh  were  not  ]>ro(lii<'ed  in  coiuiuei'cial  quantities  to 
1902,  are  antimony,  copper,  fuller's  earth,  granite, 
iron,  leii.l.  marble,  nickel,  ptuuice,  tin,  tungaten,  and 

iiruniiiin.' 

In  addition  to  the  productive  mines,  riuarries,  and 

wells  for  wliicti  stiitisties  are  shown  in  Table  I.  114  op- 
erators rejiorted  t^old  and  fiilvcr  niincis  the  work  in 
connection  with  which  wa.x  exelu.sivoly  devoted  to  tbeir 
<'are  and  (|i  \i'lo|iineiir.  Durinjf  the  year  lIHi'J  these 
operators  employ<'<i  .c'l'  waije-earners  and  |uiid$.i{Si,l((8 
ill  wages.  The  99  salaried  officers,  clerks,  etc.^  re- 
(■<'i\ c!  >;i  1 4. !''>**>.  Miseellaneons  (>\pcitsi>v  amounted  to 
■"rl.^.i'lo.  aiul  the  eost  of  siiiiplii*  and  materials  to 
!<;iti«i..")S;». 

Table  sbows  the  value  of  (lie  jiroducts  of  the  inanu- 
fiietiiring  industries  of  South  Dakota,  imsetl  primarily 
on  minerals  mined  and  quarried,  and  also  the  value  of 
all  pr<)du<-ts  maiuifactared  in  the  state  as  reported  to 
the  eensus  of  1900. 

Tauli:  w.'  MoutijiirtnreM  bnitfl  priuiiirihi  upon  Ihe  prodnel*  M  mtiuii 
aud  ifimrr'us:  1900. 


All nmii'iiii     

rli'.y  L'ho*.  iiii'i  *i.^Tt(- j.n.ii'.ii':,-   , 

Ir'i:i  it:i«l  ^K'clHnii  their  pr*.tTi<'tv  , 

MvUila  and  luccal  ptuducK  otiivr  than  iroa 
•Ddateel, 


All  other.. 


Valm  «{ imdiMl. 


ns,  SSI,  289 


im,m 


The  value  of  the  manufactured  products  of  the  state, 
Imsed  prinmnly  on  minerals  mined  and  quarried,  was 
s:',,-_'s-i.sl!i.  or  •_'(■.. s  pi  r  ii-nt  of  tbc  value  of  all  the 
iuaiiufactured  products.  The  total  value  of  the  product 
of  the  mines,  qnarries,  and  wells  of  South  Dakota  in 
IKD-J.  ]>lu>  tlie  tot:il  value  of  all  maniifa<'tiirod  pvoducta 
in  U)00,  na^j  $lU,000,i(4a,  of  which  amount  the  product 
of  mines,  qnarries,  and  wells  for  1902  formed  S6.6  per 
cent  iukI  tluit  of  itiiimifaetiires  for  I'.hhi.         jn-r  rent. 

At  the  census  of  lUOO  the  manufacturing  indu.stries 
of  South  Dakota  were  reported  as  giving  employment 
diuin>:  the  l  eiisii-  year  to  an  avcrufie  number  of  ."'.,121 
wage-eariiei-s  and  paying  !;^l,i>44,409  iu  wages.  The 

*Iliid.»|«geB7g8uid7«S. 
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upei'iitoi'K  of  tho  raiueH,  qunrries,  and  well:^     the  otate  i 
reported  that  they  leoiployed  an  Bveraf^o  of  .9.131  wage*  | 
earners  (lu rill 11»ii;i.iiiul  pnii.!  i?:i.>!7-l.7T(i  'n         -,  Tlie 
combined  iiidiLsti'ii}.<>,  Uiereforc,  employed  (),-2i>'2  wa^e-  i 
mm«rfi  and  paid  $4,919,186  in  waffes.   Mining  gave  | 
pmj)loytn<"it  tn  ''Kl  pi-r  o'nt  of  thr  iriijre.eiiriuTs.  hut 
paid  IJS.O  [x'y  tenl  of         \vujfeti,  while  uuiiiuf»cture»  i 
gBTe  employment  to  49.9  par  oent  of  the  WB^-earners 
aiul  p-iirl  only  HI.  J  |K.'r  cent  of  the  wujjes. 

Table  3,  compiled  from  reports  of  the  L'tiilud  i^lales 
G«ologi«al  Sumy,  tAtowa  the  value  of  the  annua]  pro- 
dueliou  of  the  prindpal  minevab  of  the  state  from  1890 


T.VHJ.K  3. —  VaJui  oj  amnKii  prodttclttnt  oj  Uu  pnncifmi  mincral-t; 
[Qnlltd  Btktcii  GculagiMl  Survisy,  "HluMat  Itciimii«e*«l  tlie  VnUeil  giaMw."] 
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I  r  -  :  I i:iJitt>  of  xiiv  Iiir«.-ci.ir  ^^f  llu'  .Mint;  v«hio  ni  ri-tlui^l  |h i  m :  i  -     1 1    ?  «| 
fiitiui  w  '.  iiliii     Tlif  v»lu»-*givi4J  iu  'ruble  1  une  Uie  rtUuixd  lb*-  mlii<-. 
3  h'ti  in>iv>.  [II,.  i' I..  I  jMti  fton North  DalttMa. 

«  N<tt  T'  [M.rlr-!  M-]...ri!.teJf, 

•Crn'Mi'*  fiK*ir*^»  <'xrf[i[  for  Kiild  iiiiil  sliver. 

The  earliest  authentic  date  of  the  tindiiit,'  of  i 
gvli  in  th«>  Blacic  Hilk  ia  July  27,  1874,  vrhnn  »im\l  \ 
({uuntilie^  of  the  ))recious  inetul  were  found  in  the  \ml 
of  French  creek,  in  Caster  county,  by  minei's  accom- 
panying tho  expedition  of  Oen.  OeoTge  A.  Custer. 
From  (1  Mtiiin  [storie.s.  .Htill  eurreiit,  it  would  seem  thiit 
aome  of  the  bioux  Indiantt  and  a  few  white  men  knew  | 
of  the  presenoe  of  gold  in  this  region  before  1874,  but  | 
nothitiir  detiniti?  i:*  known  concerning  the  uctutil  fiu  t.s. 

A  few  weekii  after  the  Cu«<ter  expedition,  other  de|)os-  ' 
its  of  the  precious  metal  were  found,  on  December 
1874.  iiliout  H  tiiile.s  heh»w  the  present  .site  of  Custer,  by 
a  party  entering  the  Black  Uilis  region  for  aetUemeiit. 
Much  prospei-tinfT  was  done  in  tliii»  vieinity  during  the 
winter.  tlioU},'!i  liril.'  njold  was  found,  and  in  the  spring 
of  18/6  the  i»rty  wus  forced  by  the  military  to  leare. 
The  Black  Hills  country,  then  included  within  the 
Sioux  i"e.serv!ition.  was  not  ctpen  ti>  ^I'ttlciiii  iit .  auA 
the  (jioverument  made  every  etlort  to  prevent  prospixt-  i 
ora  from  entering.   This  policy  only  intensified  the  | 
i1i-ir<?  to  e.\pl<iTT  till'  rctrion.  utid  us  a  result  of  the 
widetipread  inteie.st  the  Governuieiit,  early  iu  1875,  i 
organised  a  special  survey  for  the  purpose  of  learning 
whetliei' ttic  MiiinTal  Liiu!  ntlicr  ii;itur;il  rr'-ouri-os  of  the  ' 
region  \varrnnt<Hi  its  purehase  from  the  Indians.  ' 


Tlie  lir!<t  authentic  publii^hed  statement  of  ibe  tluding 
of  gold  in  the  Black  Hills  was  in  a  letter  dated  June 

17.  187.^.  t'nini  tlm  jr(»j)I(>j»i>.t  in  chiiri^'f^  r.f  tJn'  -nrvey  to 
the  Commi>:jjioner  of  Indian  Atfair.s  at  ^^  a^hington, 
D.  C,  and  which  was  first  published  in  the  Mining  and 

Knj,'iiiferinjy  .Tournal.  The  yold  ii  t"('rrrd  tn  in  this 
letter  wa»  found  June  1^,  l!>7j>,  in  torracch  or  bars  tif 
quartB  grnrel,  on  the  north  bend  of  Gastle  creek. 

.M)Oiit  a  month  later  important  dl.sct)\ene,s  in  fin'  I'lucer 
deposits  of  Spring  and  liapid  creeks,  nortiieast  of 
HamevM  peak,  caused  a  rush  in  that  direction,  which 
was  the  tirst  i-e«l  stjuiipedo  in  eoniirrtion  with  tho  gold 
exoitenient  in  the  Black  Hills.  Hy  this  time  several 
hundi-ed  prospe<  tors  had  succeeded  in  gaining  access 
to  tho  nf  ilii^  uumlNT  more  thun  a  liumli'ed 

staketl  out  claims  on  •>pring  creek  luid  coninicncofi  jwn- 
ning  for  gold. 

The  r('-r,lt<  nf  the  survey  havinif  f^t;tl>lisl)e<1  the  fiict 
that  the  iilack  Hills  region  wa.s  of  imali  greater  value 
formining  pui-poses  than  it  ever  could  Ik*  to  tin-  Indian.s, 
the  (loveriunent  tinally  purcha.M'd  it  from  the  fsiou.\  for 
•S4..V»",(H)0,  and  ojK-nedit  for  legsil  .settlement  Fehriiarv 
I'x  1N77. 

Tho  difjcovery  in  the  fall  of  l4>7ii  of  the  ri<-h  placerH 
of  the  Deadwood  region,  in  Lawrence  county,  and.  a 
few  weeks  later,  of  the  rich  conglonu  lutc  on-  umi  of 
the  great  impregnated  xonc^  known  a?  the  iloniestake 
Belt,  indicated  the  pernitment  wealth  of  that partof  the 
Hills  and  the  tide  of  settlement  turntM]  aecoidinglj 
northward  from  Cu«>ter.  Since  1875  L«wrence  county 
alone  has  far  surpassed  the  balance  of  the  region  in  the 
pn>duetion  of  gold. 

For  ten  years  after  gold  was  dlscoTered  the  Bhick 
Hills  had  no  railway  facilities  of  any  kind,  but  at  the 
pre.-ient  time  the  northern  part  has  excellent  railway 
facilities,  which  fact  has  occasioned  the  opening  up  ot 
many  important  mines.  The  central  and  southern  hills 

are  not  so  favored. 

The  gold  bearing  qtuurtz  veins  are  found  chiefly  in 
Pennington  and  Cnstnr  counties,  in  the  centml  and 

southern  part.  La^Mcm  c  county,  to  the  north,  also 
has  some  valuable  quartz  veins.  The  ores  of  the  im- 
pi-egnated  zones  are  of  great  importance,  one  of  them, 
the  lloinestake  Helt.  hnvini.'-  fuiiii^licd  a]ipro\iinately 
three-fourths  of  the  total  output  of  gold  Iu  the  Black 
Hills.  The  Homestake  ore  bearing  area  is  an  irregular 
Iwll  li  tnili  -  linit;  ,niil  rmo-half  mile  wiilr.  near  Lead 
city,  foriuiug  perhaps  the  largest  uud  must  easily 
worked  mass  of  low-grade  gold  ore  in  the  world.  In 
],ii\v  r  <'n<f>  county  only  lm\  <'  tlic  ores  of  the  inipi  f  t^-iiiired 
zont»  l»eea  worked  continuously  for  any  leiigtli  of  time, 
though  many  ehims,  in  Custer  and  Pennington  counties, 
are  sairl  f^'  ,     rv  as  high  values  a-  flii'  Honiest^ike  oiv. 

The  cement  ores  within  the  Hills  west  and  «(.uthwest 
of  Deadwood  were  diseovered  in  the  early  part  of  1876, 
and  ill  the  same  year  fd"  tir-st  <|uart/  mill  linxight  into 
the  Hills  reached  l^eadwood.    The  siliceous  ores  are 
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MINES  AND  QUARRIED 


f<)uii<l  only  in  th«  northern  part,  tbe  prodndns  on» 

lyiiiy  in  Lawrence  «'()iinty, 

Placei*  ^olil  is  foiiiKl  ill  tlie  gravel  buf.s  of  all  tlu- 
»ti-ouuiH  and  in  tlu'  viirious  terraces  liaing  tht-ir  miIIuvs. 
The  ri<'hc»t  deposits.  Iiowover,  are  t'itlipr  cxhiiiistod  or 
niii  no  lonffpi"  be  worked  cxtonsivtily  witli  profit  We- 
cttust!  of  ihi'  lack  of  Wftter  aupply.  AfsiK-iuted  witli  tin- 
jfold  in  lli<>  p!afer.-i  arc  -^iriK'tN,  iR'iiiutite  smd  linionitc 
jM'l)l>l(>s,  «-<Jiiinl>i(e,  luiitnlilf,  ea.sHitorite,  and  oIImt  less 
notitealiU'  initn'rals.' 

Tli<>  followiii'j  table,  eoiiipiled  from  reports  of  the 
Director  uf  the  Mint,  shows  the  uunuul  production  of 
t;old  in  South  Dftkotafrom  1887  to  1902: 

Tabui  ^.—AmmilpimkwlimiiifgoM.'       to  i$Of. 
[BKiKiitoat  the  DticeUir  ot  die  Ulnt] 


VlUk. 


ll*V  -  



1!<W»  

 , 

IW«  

I«XJ  ...... 

im  


ii<..  ii>i 
n\  77:, 

U».  ■^^7 

r.i.*iu 

171, 731 


iv.c. , 
Iv.«. 

]«« . 

18W. 
IWO. 

I*« . 


FliieouiuMa.1 


1«7,  ItT 
■.•Kl,<14 

.'tri.wj 


•  IMtiiutca  ol  Ihe  Oireeku  ol  tbe  Mlul  lor  raOncd  ptwhjcl.  Tbe  rallies 
■^▼gn  in  VM*  I  eretiw  valim  at  the  mine, 
■intAidM  pndvetim  tnm  Nonh  Mnitai. 

Sitwnf. — Kxoepting  the  ninBll  hat  ftiirly  regiiUr 

anioiint  nf  >ilver  obtained  from  i,'i>Iil  ?>iilIion,  xiiver  in 
thti  Black  Hilb  itt  closely  wm>cia,Vai\  with  lead.^  Argen- 
tifffToiui  gslenft  oi«B  art)  found  in  th«  Galeiut  dtetriiit 

^iiiitlicii>t  iif  [lc;idu-<.oi!.  in  Oh'  ('iii-bonuft'  di-trii-t  north- 
west of  Deadwo<wl,  and  nt  Spukune.  it  i-.  ocea-sioniilly 
fottnd  elsewheTO,  but  apimrently  little  or  noeontribu- 
tinn  t"  th»^  output  of  the  },'alena  ores  ha.s  been  made 
fiMJii  other  thau  the  three  Kicalities  uieutioued.  The 
earliest  developmenta  worthy  oi  note  were  made  in  1881 

at  (ialetia." 

Silver-lead  ores  were  fotuid  near  Carbonate  in  ls,s»i. 
CoDsidon»ble  lead  and  silver  was  pro<lu<e<l  by  the  S|)o- 
kane  mine  diirinjj  the  years  1S*.»S-1!«)0,  but  the  mine  It 
now  idle.  The  ehinactJ^r  of  the  ore  IxKlies  in  the 
various  localities  dilTers  w  i(hdy.  They  oci  ur  in  the 
AlgonJdan  in  veins,  in  tbe  Cambrian  as  »hooU»  and  in 
tbe  Carboniferons  as  contact  deposits,  the  latter  two 
gmluatitiy  more  oi'  less  inttj  each  other.'' 

Table  5,  compiled  from  reports  of  the  Director  uf  the 
Mint,  sbowB  the  annual  praduction  of  silver  from  1887 
to  in02. 

'  Mill.  r..l  WcMltli  ol  Ihft  Blade  HiUs,  by  Cleophna  O.  O'Harn, 

Mbid.,  page  00. 

*  Ibid.,  Mtte*  AO  and  «1. 


Tabud  »,—Amuud  prodnetim    (ffivr.-  XM7  ISOf. 
[aepatttot  the  pioceKir  «<  tbe  Hlat.] 


VtAlt. 


IS"; ' . 
\m.. 


nneAuiu>e«.<  I 


11;. '.mi 

77,  ill 
(t  l,  llHl 


I>V.'  - 


noec'iiiki'*'*.! 


■  BMnaiek  of  tbe  Diiceter  of  the  Hint  far  fcAned  pitMhut. 
>  Inntadc*  fMwiiwIlDti  fioai  K«nti  Dnkoia. 

Sttnddtott'--^  <iiii/  <]<iiirfsili  x.  -  One  of  the  luoftt  pfOinis- 
ing  stones  of  the  West  ma  the  pink  and  red  ipmrtaiite 
quarried  near  Sioux  Falls,  in  Minnehaha  county.  The 
stone  is  so  strong  B8  to  endure  u  jm-ssure  nt  l'...iM)0 
pounds  to  the  square  inch,  is  {jfrained  so  closely  n.s  to  be 
almost  iniperviou.«  to  moisturt',  and  will  take  a  jKiii.sh 
almost  like  glass,  with  w  hich  it  ftivoinbly  compares  in 
durability.  In  color  the  stone  varies  from  lipht  pink 
to  jiis[>er  red,  and  is  one  of  the  few  stones  now  quarried 
ill  the  United  States  which  are  adapted  e<|ua,|ly  (o  rough 
building  and  both  interior  and  exterior  ornameDtal 
work.' 

Kight  of  the  VI  quarries  in  the  state  prwluctive  io 
UK>2  wei-e  located  in  Minnehaha  county « while  fiutte, 
Fall  River,  Hanson^  and  Lawrence  counties  had  only  1 
each.  The  cntii'e  output  of  thes.e  quarries  in  1902  wu-s 
valued  at  #110,78^,  an  incn»M)  over  liMil  of  :|t)a,i42. 
The  valae  of  the  sandstone  produced  for  buUdinj;  par* 
poses  amounted  to  ^iJ,l('»2. 

Lini«ttvne»  and  dolomitiia. — The  10  quarries  pro- 
ductive in  190S  were  located  in  Coster,  Lawrence,  and 
Meade  counties,  and  the  output  was  valued  at  ^S6,605, 
of  which  $M,7d<.»  was  for  tlux  for  blai«t  f urnuoeei. 

AR  other  mirurah. — The  aingle  cement  phmt  in 
South  Dakotn  wn-  l>uilt  at  YtUlkton,  Yankton  county, 
ill  18i>i>,  and  produced  its  firat  Portland  cement  in  the 
following  year,  mince  which  time  it  ha«  been  in  success' 
ful  openition.  ('Iiiilk>t<<iir  of  flu  (  "mI< iiiido  (.'retuceoua 
and  the  dark,  fat  overlying  cluy  are  the  iimteriab  used.* 

In  many  part*  of  the  Hills  graphitic  slates  abonnd ,  and 
in  trmtiv  pliii-r- the  ]nirfonta<j:c  of  •^raptiili- i-  -ufticrciitly 
high  to  arouse  some  iutere-st  in  the  economic  pos-sibili- 
ties  of  tbe  d»pa«ittt.   Considerable  prospecting  has  been 

d*ine  in  the  ecfitnil  h'll-^.  |i;n  tinilm  I\  rir-iu-  ( 'iiBter, 
Cnster  county.  !Uul  i;<n  lif<i).,l,  i'l  iiuiiiijloii  luunty.* 

•i~|nrii'T-  |..r  lUiililiii^  ati-i  iN  ioniliiin,  \>y  <jcuij5»;  1'.  Mi>mll, 
Ift2. 

'  United  SUtetf  Geulogiotl  t^iirve.v,  ''Miuetal  Beaaoroea  of  the 
United  Sutw,"  IMS,  iMwa  802. 
«  Hineifal  Wcattli  <if  the  Black  Hitls,  pagft  ». 
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Tlif*  deposits  of  gypsum  of  the  Black  Hills  are  utilized 
for  till-  inutmfuuturv  of  wall  plaster  ut  Speartixh.  Iaivt- 
rence  cuuntj,  ttnd  Hot  Sprint's.  Fall  liivor  county.' 

Spodumene,  a  sourro  of  litliiuiu  Malta,  has  recoiitly 
acquired  cotnmorcial  importance  in  the  Bla«  k  Hills,  and 
considerable  local  activity  ba.s  l>eL>n  shown  in  the  dc- 
veloiniient  of  the  indu»tary.  The  de{Ku»iti»  are  all  iound 
in  Coster  and  Pennington  Gonntie«.  TUm  mineral  first 
attnutod  attention  dnrinfr  the  tin  mininif  activity  in 
at  wbioh  time  its  occurrence  was  noted  in  several 
localities.'  The  most  noted  of  these  ia  the  Etta  mine, 
which  is  the  only  locality  in  irhieh  thb  minenal  was 
produced  in  LiKKi.' 

The  earliest  explomtlons  for  mica  in  the  Black  Hills 
were  niaile  in  lS7!t.  the  fir:<t  property  upon  which 
much  work  was  done  being  the  McMacken  mine^  near 
Custer.  SeTern)  other  mines  were  opened  somewhat 
later.  I>ut  most  of  them  pniotically  cearsed  ojicmting 
after  1864,  the  work  during  subsequent  years  until  IbSii* 
being  merely  auffident  development  work  to  hold 
ofauma.  The  mineral  is  imiDd  in  pci^tito  dikes, 

'  UniliNl  StatC!>  Cleoloxical  Survey,  "Ulnanl  Rmoutom  of  tbe 
Uuitetl  State*,"  V,m,  page  mi. 

'  Mineral  Weiath  of  Ui«  Black  UiUa.  mm  7$. 

■ITnited  Stotes  Ueotagical  Survey,  'nnuwnl  RaMunaa  of  the 
United  StatH,"  1908,  pa»  300. 


which  occur  in  givat  abundance  in  the  jrranite  region 
of  i'cuninpton  and  Cu-ster  counties.'  Many  «>f  the 
dikes  do  hitit  (ontuin  lar^e  mica  Itooks  in  suthcient 
quantity  tu  muku  tbem  proiilable  producers,  but  all 
have  the  niim  present  t«  a  {rreater  or  less  extpnt.  In 
isjtst  the  output  of  mica  was  ■JOrJW  jKJunds,  vahunl  at 
#16.«KK);  in  liHtO  tbe  sheet  mica  output  iwchod  the 
unprecedented  amount  of  <5,000  ponnd».  \'alned  at 

$4r..(iOll,  \v!ri1i    the  jnoflnrtiiHi  nf  >i  riip  liiic:i  -Jl'-J 

touh.  Worth  $l,55i.  '  lu  L\»>,i  the  production  of  r<)uyli 
miea  amounted  to  909  tons,  valued  a£  91T,S5U,  and  0,000 

pounds  of  sheet  miwi.  wort!) 

Tile  natural  jpis  found  in  .Suulli  Uukota  is  ussiK-iuted 
with  flows  of  water  at  various  UKalities  in  Hughes  and 
Sully  counties."  Tlie  first  well  in  the  state  was  drilled 
at  rienv,  lluj^hcs  c-ouuty.  in  18«ii,  aud  there  ts  no 
apjxirent  diminution  of  ^s.'  In  1',>0:i  the  <» productive 
welis  hiid  an  output  valued  at  iillO,2t$U. 

The  rose  quart?,  reported  under  the  head  of  precious 
stones  was  miiu  il  in  Custer  iduiity,  where  there  are 
immen.*ie  quantities  oi  tbe  iiiineral  in  sieht." 

*  Mineral  Wntkh  ci(  tlie  Ukck  HilU,  fi&geti  71'  and  l.i. 
'  Ibid.,  pA^ee  73  and  74. 

'  L'liileil  Swtes  (leological  !Sur\'ey,  "  Mint-nil  Kcssoiircvj'  of  llm 
Uiiiteil  Slat«*,"  1902,  pajje  (15.1. 
'  Ibid..  Twentv-firi-t  Auniinl  IUH«>rl,  IsW-ltitX),  Part  VI,  |«g«i3lll. 

•  Ibid., " SUnenllteMnnKceol  the ITniwd  6iMta%"  tM>l, pngn 7IM». 
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Table  1  u  a  emmuty  of  the  statistke  for  tbe  productive  ininm,  quarrii>8,  iind  woUs  in  the  sMte  of  Tennessee 
for  IWi, 

T*BLK  1.— SCMMABV;  1002. 


N*  if  it.i  t    f  iiilut*.  qiiurritw^  and 
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,  11:  l  iny.  9;  w|i|wr       J;  :ln"r»|i«r,  I;  gold  imd  Hirer.  2:  mliwriil  )ilffiti<'m>..  i  nidi-  1:  ticinjr^l  itn-.  1:  iM  ttnlfimi.  I ;  ;iiul 


ToiuicHf-eo  ha.s  loiij;  boon  c<>nspiciroti.<  us  a  mining  ]  way.    Tlio  industry  Ims  not  K(><>n  nniAfd.  jiltliduoli 

f--.  _  _  ii   I  I  1   .   .  ItU       A          :.  .  „r    •.i...^    


fitntc:  for  more  tbau  oiu'  hundml  youis  its  jfri'iit  wealth 
of  iron  ore  dopomte  bu  on^t^od  the  iittention  of  inint-rs. 
The  coal  ticlds,  comprising  ulmcwit  onc-cigfhth  of  tho 
total  area  of  the  j^tHte,  an*  practically  incxhinwtibleand 
have  been  worked  extensively.  Sinc^;  thti  discovery  of 
phosphate  rock  early  in  the  prr>«f  nt  decade  it8  niioing 
bus  grown  until  tlie  etBte*!)  ouipui  of  this  mineral  htts 

liecome   xl'ronil   (Ully   to  its   [n  i  niiicn.  .n   of  ro;il.  The 

uiai'ble  depo.^itK  of  the  stiiti'  liuv*^  litiig-  li«<<-n  tHoioiis. 
Tlieir  early  developmenr  'nou^lit  the  utate  into  i)ronu- 
nence.and  with  the  incn  .l»»niarid  for  "Tcnfiesj*ee'* 
ttiftrbletbe  industry  of  it;-  (juai  lyinjr  has  jfrowu  steadily. 
AiKitlicr  iiii])<irt;iiit  brunch  of  uiiniii^^  iiidustrj  i.s  that 
wbicb  has  developed  around  tbe  valuable  and  extensive 
depoeits  of  copper  ore  in  the  Dncktown  district. 

Miiii<r;iii( -^f  is  111'  fnMjii(  iit  (Kcurrence  in  various  jmrt-s 
of  the  state,  chiefly  in  tho  eastern  section  in  afisociation 
with  the  iron  oret.  The  first  manganese  ore  mined  in 
the  United  Stater*  was  prodacct  iimr  Whitfield,  Hiek- 
mau  county.  The  mine  was  tii-st  worked  in  ls37,  and 
tiie  output  was  used  for  coloring  earthenwure.  The 
two  j<ection.H  from  which  manpineso  om-i  have  l)een 
taken  in  commercial  quantities  are  the  vicinity  of  Sweet- 
water, Monroe  county  and  in  I'nicoi  county.' 

Lead  and  zinc  ores  occur  at  uamenMu  points  in  the 
eastern  and  middle  partn  of  Tetmeseee,  and  a  InJf  cen- 
tui"\  (II-  mure  a<,'^<i  in  the  Valli'v  niiii^e  west  of  the  line 
of  Ked  Kllot)^  li  ail  miiiinjf  gained  consideralile  head- 

*  Unit<Ml  SlaUiti  Goolutritsil  Siirvuy,  Sixteenth  Anuual  Kepoit, 
UM^,  Part  III.  pi«H%8 and  tiM. 
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deposits  of  jfulcna  occur  that  seeminyly  would  x\uj  j:iiif 
conniien'ia)  exploitation.  Intercstiiij;  features  of  this 
loi-ality  are  the  old  and  quite  exti'ii^ive  *"  dijr^ins." 
about  which  the  oldest  inbulMtnnts  and  the  Indiana  l>e- 
fore  tbem  know  nothing. '  It  has  l>een  surmised  tliat 
tbe««  excavations  were  made  in  a  search  for  pilena. 
Whether  the  oliject  was  to  secure  jfalena  or  other  min- 
erals, the.st^  workinjrs  i>oint  unerringly  to  an  en»  of 
mining  activity  which  antedates  both  history  and  tradi- 
tion, and  most  probably  was  ootempoiianeous  with  tbe 
still  more  extensive  and  systemati*-  operations  in  the 
mountains  of  North  Carolina,  and  with  prehistoric  cop- 
per  mining  in  the  Lake  Superior  region.  Tbe  dcpogit^i 
of  zinc  oiT.  especially  those  in  the  vicinity  of  Knox- 
ville,  have  been  worked  in  a  desultory  way  for  many 
years,  and  considerable  quantities  of  ore  have  been 
calcintnl  and  shipped  to  ea-stern  smelters.' 

Millstones  of  excellent  quality  have  been  made  from 
Kome  of  the  rock  formationii.  Tbos«  made  from  chert 
\\>-v<-  in  <^n-at  Iriiiiiinl  at  onr  tinio  and  were  regarded as 
beiug  equal  to  the  French  buhrstune.' 

Cement  has  lieen  manufactured  at  nnmeroas  points 
from  thi'  <nit<'roppinjr-  nf  (In-  limestone,  and  asphaltuui. 
granite,  gypsum,  aud  rooting  sli^  are  known  to  occur 
in  greater  or  lees  qoantities. 

*GcoloKy  of  Tt-rinctHe,  by  James  M.  Saffoni,  A.  H.,  Fli.  D., 

l«itw  4K4  ami  4H'>. 

'  I'liitetl  statw  (i»'<iloj:i.-al  Survey,  "Mineral  ResDuncB  «f  the 
UniliMl  8t«t4!ii,"  lb>i2,  pnB»  307  fi. 

*  Gealogy^  of  Itammtn,  pive  511. 


Digitized  by  Google 


313 


Till-  followinjr  iniiipnils  aro  known  \A^  o«-c'ur  in  the 
slaU',  but  w«;i<>  not  prodiiood  in  <  oinnn>ivial  ^luintlUes 
in  1902:  Aspbaltiini.  ccnK-nt.  >.'ninit4N  (.'vpsiuii,  loulore, 
maiipuiONC  ore.  inillstonoH.  slato,  aud  zinc  ore. 

A  total  of  $2L'.mo  wiu-i  cxpendiKi  in  the  state  in  devel- 
opmeut  W(»rk  durinir  1!>03,  but  n<>  product  was  realized. 
Tht'  niiiicruls  rwcivinjj  attention  in  this  waj  were  nat- 
nnil  jriis.  ix'troloiuu,  and  copper  ore, 

TaMo  •!  shows  tlie  roh»tiv»»  importance  of  th«>  nmnu- 
fac-Uiriii<r  irldu8trlo^  closely  allied  to  or  based  upon  the 
miuiiig  iudastry,  u^ing  as  their  rav  material  the  prod- 
ucts of  mines  and  quarries. 

Table  — ^Jfanu/aefunv*  i<'i.>M  i>r>miiril;i  nponlhejiroAubuff  mifUM 


VaIuv  of  pitidiict. 


AI)  liwimiftu'trin-*  

<'lii'mt<ji!*<iii'1  wllioil  i.riHitM-H  

CluT,  ^nl>».  illlil  slolie  ^inulm*!^  

Iron  hihI  St**!-!  iiml  ilu'ir  pr««d«rt»  

M('Ukl>  uiiii  ui«;iitl  iMultM'is.  utber  Unn  Iran 

lUidatMl   

HlteatlaiiCMii  ladiMilM.  


9l(l!,14i.E<S 


9,848,'MO 


iikiiiiikNa 


Tlic  io(«l  valuo  of  thp  products  of  the  manufacturin^r 
industrit's  ha.-^d  on  mining  wa.s  !!<ls..">ti.').t)^>:i  or  X'.'l  ]M'r 
cent  of  the  total  value  of  the  i  t  o  lnft  of  all  manufactur- 
ing iuduj^tries  in  IJHX*.  Dui  iii;^  tlit>  sann'  year  there 
were  empLojod  in  all  ht^nclio.N  of  manufacturex  .10.504 
wage-eamerSf  who  were  paid  ^l*t.i>4T.<-<H8  in  wajjen.  In 
1008  the  mines  and  quarries  j,'u\  i>  oniployroent  to  lii,890 
wajfo-oarnors.  who  rco'ivi'd  ^4.stii,241  in  wajrivs.  By 
combining  the  ligures  of  these  two  brandies  of  indui^try 
ft  IB  disdwied  that  82.8  per  cent  of  the  w  age-carneni 
re»'eiviiij?  7T.  I  pt'i  cent  of  the  wfi;."'^  '>^<'H'  i-mployed  in 
manufHcturing,  while  17.7  per  cent  of  the  wage-eaniurs 
receivinjf  23. 6  per  cent  of  th-*  wages  were  employed  in 
miniii},'. 

The  following  table  shows  the  value  of  the  anuuttl 
production  of  the  prineipal  minenda  of  the  atute  from 
1890  to  1902: 

Tadlv  S. — FahM  ^  aimml  ^rodtu^bnn     prtn^ptd  mhitnA!  i860 

tataof. 

HetMma  Qwloffteal  Snrrey,  '■  Mineral  RomKirrtw  of  lb*  VDlled  8ln(»."J 
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!»»   t2.:)'Jf>.:«i". 

1X91   IS."  1 

|S«>  ,   'AS^.*!.*!!  I 

ls!(5   'J.tlW.  4VJ 

iJf.H   J,  IIK.  IHI 

INSlS.   I  S,»*lt,OS> 
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*Vala«  ooc  report 

tlnciudai  praauallaa  limu  Mcnii  CaMllDB. 

4  f  "  


Lod  dolu- 
mliMi. 


I  '1,.  I!-,, 

I'm;.  HUN 

ir.T.  ITti 
113. 771 
If.'  Vtl 
■JIW,  Wl 

m,va 


CW,  bUumiiUius.~'Va6  Oiont  valuable  i-ontrilMilion 
to  the  mineral  wealth  of  the  state  are  the  coal  lii  lds*, 
eotiiprisinjr  tuore  than  ."'.imm' <(iiuire  miles  and  travers- 
ing the  i^tate  in  a  nortlieiist  and  southwest  direction.' 
The  belt  in  wliieli  these  t-oal  mo.ifiun's  occur  is  coexten. 
sive  with  the  Cunib«-rlaiid  l.iM.'  IuimI  und  vurirs  in 
width  from  71  miles  at  the  nurlliuru  boundary  to  «0 
miles  at  the  Georgia  and  Alabnnia  state  Hue.*  In  this 
belt  the  industry  of  <'oal  ininiii^  ha.s  Imn-ii  developing 
since  long  before  the  Civil  War,  during  which  it* 
growth  was  t©roiH)r;u  ily  iniernipted.'  Practically  alt 
the  miniiij,'  of  these  earlier  years  was  on  a  jMiHy  scale, 
aitd  outiiideof  ^'ashville  and  Memphis  very  little  coal 
was  used,  except  for  blacksmith ing  puii)os<^.*  The 
iiidu~ti  \  iliil  not  reach  a  .scale  of  :iiiy  consideraMc  im- 
portunce  uuUI  some  tifteen  ycjirs  after  the  war,'  but 
it  has  developed  steadily  since.  In  1892  its  progress 
was  .st-riously  interfered  with  by  strikes.  Sini-e  |S});i 
production  ha^  increased  rapidly,  the  output  for  liHi2 
beinir  60  per  cent  irreater  tiuin  that  for  1897.  and  more 
than  douMi  t!ir  iirodnctioii  at  the  lif';jiniiing  o1'  the 
decade.*  Nineteen  counties  of  the  »itat4'  arc  euibraced 
wholly  or  in  part  within  the  ooal  beltv,  and  the  range  of 
the  industry  has  expanded  uiuil  cosil  is  jui ulu.-.  d  in 
pi'actieally  ail  of  ihesie  counties,  in  Campbell  county 
\s  a  part  of  the  famous  Jellieo  steam-coal  field.  The 
.S-wance  vein.  isf  (he  most  im|Mi!t:mt.  i<  extensively 
woriced  in  Orundy  county.  MucJt  bigb-gi:ade  coke  is 
made  from  this  product. 

Otlici- i-.n,ntii  -  111  uliirli  .■\iriisive  coking  estalilish- 
lueuLs  are  under  way  arc  ClaitK)riie,  Hamilton,  Alarlon, 
Rhea,  and  Roane.*  Eighty-eight  per  cent  of  the  yield 
in  l'.'<'"J  \v;i>  fii>iii  tlie  following  eoniities:  Andei-soii, 
Campbell,  ClnitHirue,  Cumlierlaud,  Grundy,  Marion, 
Morgan,  Rhea,  and  Soott,  The  annual  production  of 
■  he  Tennessee  mines  from  1870  to  1902  is  «hown  in 
Table  4. 

T.vBLK        Aiiiauil  jtrmiuciiuimj' coiil,  bUuwhwiu:  JUIU  tu  lUOi. 
pinlted  sum  a4wl<>«t49a  84irv«y,  "Wnem]  It«««in.ts    ihe  Vuited  Malm.**) 
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'(«ei>lony  <>i  Ti'nn*>sH4H\  (ttij^'  ;-tt>li. 

^■fiiileil  Stall'!?  Gt^oliijiicul  Siirv»'v.  Kixtimith  .innual  l{*'port, 
I 'art  IV,  pinfp  IWH. 
Ml>iil.,  ".Mineral  1;.  -  in  .   ^,i  tht>  l'nit<><i  Statf^"  l,sH.5,  |i;iee(t4. 

*Th<>  ProdiK'lion  of  L"<ml  jit  U»02,  l<v  I'xlwHnl  \V.  Parker,  (wiire 

*l.'nit4Mi  »^(al4i)§  Gculogicttl  tiurv<iy,  Hixtecmlb  Annual  Ueix>rt, 
IflS. 
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MINES  AND  QUARlUKa 


P/io«jj/tai*yiyMjl.—'£hti  phusphsm?  loi  k  miiuHl  in  ilki.-- 
»tate  has  been  classified  into  three  gi'oups  or  varii-tics. 
ai'oordiiifr  to  <'olor.  Tlu'st-  luv  hluc  rtn'k.  whirh  orcurs 
mainly  in  Hu  kinan  county;  wliito  nwk.  as  typitied  by 
the  deposit.s  ix_riirtinir  in  Perry  roiinty:  jin<l  brown 
rrvl;,  f[«>|xisits  of  wiiich  arc  oontinott  jjrincijwilly  to 
.MHury  county.'  Rocks  containin;;  varying  pi'rct'ntU{f<-N 
of  pliospliiito  oiTUr  in  .sov<>nil  otlior  oountios  in  tiic 
phosphnto  rock  region,  wbicb  extends  from  the  vicinity 
of  N'ashvill<',  south  to  the  Tennessee  rivci . 

Thn  discovi'ry  and  t'xploitation  ot  tlu-  deposits  of  this 
vahiublo  uiinenil  in  the  .state  constitutes,  m  the  main, 
a  repetitit)u  of  the  events  uttendinjr  ibe  discovery  of 
phoNpbatic  rock  in  botli  South  Carolina  and  Florida. 
In  all  these  ras4\s  the  valuat>le  i)hosphatie  contents  of 
the  im-k  •►ecante  known  by  ucciilent.  The  existence  of 
the  rocks  was  a  matter  of  oiunmon  kno\vle<ljje.  and 
their  peculiarities,  at  least  in  the  nise  of  South  Carolina 
and  Tennessee,  had  been  the  subject  of  extended  study 
and  investigation  by  geologists,  A  remarkably  accu- 
rate des.cription  of  the  pliysical  cbaracteriBties  of  th«^ 
pboaphate  dejxjsit*  of  Tennessee  was  given  l)y  Doctor 
ffefford,  in  lNt>9,  in  his  Get)logy  of  Tenties^see.  ITieir 
cbomioal  nature  and  great  oommercial  value,  however, 
remained  a  seeret  for  a  quarter  of  a  century  loni^or. 

OBrtBin  kiiid^  of  plio^lnte  rock  in  Tennesaee  have 
been  used  for  utmj  jmn  in  building  operations  re- 
quiring atone.  Ad  object  of  intareRt  to  risiton?  to  the 
lields  at  present  is  a  atone  house  made  almost  entirely  of 
phosphate  rock  many  years  ago  by  a  religious  recluse.' 

The  discovery  of  the  deposits,  the  developnient  of 
which  marked  the  l>eginning  of  phosphnfc  mining  in 
the  state,  occurred  in  October,  I6\i^.  During  that  year 
MeMTS.  L.  Bates  and  R.  Obilds  had  bron  |>rospc('tiiig 
for  coal  in  this  sectio-  and  a  Mr.  Harder,  while  tishing 
in  Swan«creek  in  Lewiti  county,  found  some  peculiar 
looking  rocks,  which  he  sent  to  theife  con  I  [)rospeotnr.<i 
for  examination.  Thinking  tiic  rocks  indicated  <-oal 
thetie  prospectors  shipped  them  to  Prof.  .J.  C.  Wluirton. 
an  analytical  chemist  of  Nashville.  Upon  examinihg 
thrni  till' ."linmi-t  finiiHl  one  of  the  speciiuens  to  l>i>  :i 
high  gmde  of  pbo^pliute  TOck.*  Wlien  the  discovery 
became  known  the  scenes  enacted  in  South  Cbirolina  an<l 
Florida  were  i i'|>r;ili  i!.  Pi-osjiectors  and  speculators 
were  early  ou  the  ground,  and  other  disAiuveries  quickly 
followed  in  all  directions.  By  July,  18M.*  several  com- 
panies had  boon  nrLrnnizi  i!.  i  \(i  issivo  tracts  of  land  had 
been  purchased  or  IcuM^d,  aud  the  induiitry  of  pbonpliatc 
mining  was  wdl  under  way.  In  ^e  latter  part  of  this 
year  the  ]ihri>]ilmte  rock  of  T<'nnessee  first  bet  ami-  a  dis- 
tinct factor  in  the  market.  Al>uut  ii»,»«A>  ton!>  were 
mined  and  shipped  between  July ,  ISH^  and  July,  189S. 
For  two  years  after  the  beginning  of  the  industry  all 

'UniU'il  f^tuUv  Geoloifinil  Survey,  TvveiiliilTi  AnniKil  Rf]i<irt, 
Part  VI,  I'Dntiiiucd.  ikikj- 

'  Uiiri'Hti  of  |.Hln>r  i^tatisticsand  Mines, of  Tenn«9e««,  Fifth  .^nnnal 
Beport,  iiBgr  2(it», 


the  phospliati-  rock  that  left  the  state  was  mined  in 
liickiiian  county.'  In  Decendier,  IM'.").  the  Ibm.  S.  Q. 
Weatlu'rb\ .  wliilr  pii— .ing  along  a  road  near  Mt, 
l'h>as!int.  ill  Muiu  v  tuiukiy.  obscr\  ed  in  the  dei^p  cuts  a 
thinly  laminated  rock  that  to  liini  suggested  zinc  ore. 
Actuated  mainly  by  curiosity,  atid  with  no  thought  of 
making  any  viduabic  discovery,  he  broke  a  piece  to 
study  its  structure,  and  found  that  instead  of  cun6nu- 
ing  his  impression  as  (o  zinc  ore  It  prestMited  a  gntnu- 
latctl  ajijx  antMcc  characleristie  of  the  phosphate  rock  of 

I  Lewi^aiid  Hickman  counties.  Samples  weic  secured 
and  sent  to  ^Ir.  liUcins  I*.  l)it)Wii,  an  analytical  chemist 
of  Nasln  ille.  for  examination,  and  they  were  found  to 
c()iit;iiii  phosjjhate  of  lime  ranging  in  percentages  from 
7."i.'-*  to  7S.  1.  For  Mime  months  this  new  discovery  Wiis 
not  allowed  to  l)ecoiue  known  beyond  a  cho^n  few, 
an<l  in  the  meantime  options  were  taken  on  much  of  the 
land  containing  the  phusphate^i.  Mining  operations 
were  l)egun  within  the  town  limits  of  Mt.  Pleasant 
in  .lidy.  and  the  tirst  shipment  was  made  oti  the 

:iOth  of  that  mouth.  Ou  this  public  disclosure  there 
was  excitement  in  all  the  ^nnnunding  neighborhood, 
pervading  all  ehisses.'    The  industry  was  prosecuted  on 

I  a  commercial  Mcale  from  the  stall,  and  grew  rapidlj'. 

I  Table  &  show«i  the  monthly  shipments  of  rock  from 

J  Ml  Pleasant  dtiring  the  first  thirteen  months. 

1  Tasls  9. — MiuMif  t^ipmettti  ^  j/kanfiuAe  rotk  from  Jft,  HtoBotA 

,VHrl<i:  tJtar,  mill  m7. 

[CniW-'l  StnttT*  liiNiUiiricul  Siiivejr, '*  Jliu«nil  Rr^njun-*?*  i>f  llif  I  tiitftJ  Stiitii*.'*] 
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15y  tlie  latter  pai't  of  iMn:  the  center  of  activity  had 
moved  from  Hickman  to  Maury  county,  and  it  iia« 
remained  there  since.  In  ISDS  Tennemce  contributed 
•J'.'  per  cent  of  the  total  ])ro<lu<  tion  of  )tliospliate  in  the 
I'nited  States,  and  per  cent  of  the  aggregate  out- 
put of  the  world.'  In  IfV^  the  stnto  exceeded  South 
Carolina  In  production,-and  has  been  second  to  Florida 
since. 

The  outlook  for  the  industry  in  the  $<tate  is  promis- 
ing. Conditions  are  favorable  for  the  i  ■  .mm  niical 
ojienitiou  of  fertilizer  factories.  The sluilcs with  which 
the  di'jHisits  of  phos]>hate  are  intcrstratified  are  rich  in 
sii'iilrin  .  from  whiv  1j  i  :ni  1'  ■  miinufactureil  tli,  -idpliuric 
acid  neee.saary  in  tlie  treatment  of  phosphate  rock. 
I'hus  the  two  essential  raw  materials  in  the  roana- 


>ltiirt>jiii  i-f  l.iil>i>r  >t:instin  and  M{neB,  oi  Tennenee^  Q^btb 

,\iiiiii;i!  |{<-|.iir1,  IICi. 
'•  Mii<l  .  iil'.'es        iiii.l  I'll-l 
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facture  of  fertilizers  are  delivered,  as  it  were,  at  the 

very  tlooiN  of  the  fuctorieii  free  of  freight  chiirjr*  -.' 

Tablo  C  shows  the  aaoual  production  pbwpliaie 
rock  from  WM  to  1!M>9. 

Taiii.k  CI. — priui^eiiou  iij  )th<uip}mle  rvci:  JilS4  to  i-'^'S. 
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Irvn  tmi. — The  iron  ore  deposits  of  'ienueatiee  are 
oompriaed  witiiiii  four  dearly  defined  belts  exten^ng 

acroi^s  thi-  --tate.  The  eentriil.  or  ('iiiii1i<'rl:in<l,  belt 
embiuccii  an  area  of  about  5,00u  square  uiileM,'  and  is 
coextensive  with  the  ooal  flelda.  The  ore  found  in  this 

belt  i.-<  rril  hriinititc.  In  u  rolnthr  -loii^f  thi'-  t>i  lt  is  of 
luinor  iuiportauce.^  The  other  three  belts  are  pro- 
ducers, and  the  bulk  of  the  state^a  great  wealth  in  iron 
ores  lies  within  thrir  limits.  The  eastern  belt  extends, 
along  the  boioky  luouutoiiu.  Limouit«,  hematite,  and 
maffnetie  ores  are  fomid  in  thla  r^|^.  They  do  not 
•  ifciir  in  rrcTuIarly  stnitififd  brd->  nnr  in  truo  veins,  but 
in  masjses  of  varying  size.s,  ranging  from  suuill  lumps 
to  bloeka  of  10  and  16  feet  In  dkmeter.  Ore  recently 

disrovcrcfl  in  tliis  fii^frirt  is  highly  impretri^-iti'd  with 
miignetie  properties,  and  exerts  a  marked  inlluence 
over  the  needle  of  a  compass  10  feet  away.  There  ure 
indicnHnns  thnt  this  ore  exists  in  large  (luantities.* 
TheDyealoiiu  l»elt  is  parallel  with  the  base  of  the  Cum- 
berland table-land."  The  ehief  ore  of  this  belt  is  ii 
«tnitiHe<l  red  iron  tork  uf  Itighly  fossilifei-ou.H  i  Inn 
neter.  The  belt  is  rcinui  kuble  for  the  exteut  and  ricii- 
tii^s  of  iLs  on;  deposits,  from  which  hm  been  taken  Che 
bulk  of  the  .statt  V  |)roductioii.  The  ore  averages  CO 
percent  metallii  iron.*  The  western  tx'lt  traverses  the 
atate  from  north  to  stnith  along  the  dividing  line  be- 
tween middle  and  west  Tenne,H-soe.  It  is  50  miles  in 
widtli.  and  einbraees  un  area  of  mure  than  5,000  square 
miles.  The  (»re  throughout  this  belt  aVBFBgeo  about 
one-third  metallic  iron.^ 

The  iron  ores  of  Tenne."»seo  have  long  been  oelebrtitwi. 
The  first  settlers  in  the  state  began  the  iimtnifiictniv  uf 
iron  wion  after  the  dc>»e  of  the  War  of  the  Uevolution.'' 
Thi-ee-<|uarters  of  a  «*ntury  ago  iron  !n  the  form  of 

'  Bui««ui  of  I jilnir  .Statistics  and  Minus,  oi  Ttmnsett*,  Fuurllk 
Annnal  Bi>port,  \KKK*r  lit*. 

*Ibid.,  Second  Annual  Keport,  p»ae  306s, 

•The  Univmal  Cyclopedia.  Vol.  II,  va^  SSO. 

*Bimiitt  of  Labor  Btattetka  and  Hfaies,  of  Itamasee,  Second 
Aniiiiat  Ri>|>ort,  jiajn?  309, 

'The  Univpnial  Oy<0)>(MHliu,  Vol.  II,  [wip*  J'iO,  aiiO  Bureau  t>f 
Lal>or  StatiBtios  and Mtiu-!*,  of  T»>nn«^"«»,  Sfcoiul  Annual  U«port, 
past*  :iOS. 

•iron  in  All  A^ts,  by  James  .M.  -s»ank,  jim^i'  288. 


I  blooms  was  manufactured  and  shipped  to  Pittsburg.' 

In  1N.">0  Tennessee  stood  fourth  among  the  states  in  the 
J  productiou  of  iron  oi-e,'  aud  except  during  the  Civil 
I  War  the  industry  bus  grown  ste^idily  since  tliat  time. 

In  the  oiiumfil^re  of  oar  wheels  and  the  beat  grades 

of  bar  iron  no  ore  \»  snperior  to  the  ore  of  Tennessee.' 

In  Tabte  T  is  shown  the  annual  production  of  iron  ore 

in  the  s<^  f  zom  1890  to  1902. 


Tahle  T. — Anmtiil  prfxlHfiioH  of  ii  nn  oi  l':  IS90  ti>  Ifto,'. 
[UotKx}  blM«8  Ueahvli'nl  Surrt'j-.  'Ulntftal  a«K)urve«o(  lh«  t'oiU'd  SIllu•^  "J 
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MaMfu — The  marbles  of  TiMinf-i'^fi^  fotinint:  r.nr' of 
the  (itate*»  principal  mineral  restuirees,  are  widely  dis" 
I  trihuted.   They  have  been  quarried  In  the  eastern, 
■  middle,  and  western  secti<nv'!  of  the  •^t:itt\'*    The  chief 
deposits,  however,  sii-e  eompi'ised  within  an  almost  un- 
broken 7.one  or  li«lt  2()  mile.s  in  width  and  more  than 
loo  milci  in  length,  situated  m  etistern  Tennessee,  with 
Knox  county  lis  its  center."    \Vithin  tliLj  range  the 
supply  of  tiuirble  is  practically  inexhaustible.  There 
are  many  kinds  suilflblc  foi  On-  v  iiriuus  tisos  to  which 
marble  has  been  piU.    In  ctilur  almost  every  tint  and 
shade  between  white  :nul  Mack  is  found  in  a  great  va- 
I  riety  of  c  ombination.    Thei-e  is  no  record  of  tho  earli- 
I  est  iiiiiible  working  in  the  state  except  that  chiseled 
I  into  the  first  products  of  the  industry.    These  old 
!  tonibstoncM,  atill  sharp  and  clear  in  outline,  licattered 
through  the  churchyards  of  the  region,  and  especially 
those  around  the  First  Presbyterian  church  in  Knox- 
I  ville,  serve  the  double  purpose  of  carrying  the  date  of 
their  mannfactnre  ba<^k  {ntothe  morning  of  the  nine- 
teenth century  uml  .if  niTonlini.;-  (lie  nio>t  i  onvincing 
proof  of  the  enduring  ipialities  of  the  marble  from 
which  they  were  cut.    Marble  quarrying  along  sya- 
tcniati<'  lines  dates  from  April.  l.S.^S,  the  lirst  qniiri'v 
being  opened  at   Kogersvillc.  the  scat  of  Hawkins 
'  county."  Orville  K ice,  a  Yankee  dook  jpaddler,"  was 
elected  president,  and  the  cmegiKay  was  (W^nised  for 
the  purpos<>  of  aawing  marble  and  ratR^lifihing'  a 
i  marble      toi  \  in  the  vicinity  of  Rt)gersville."  T!iis 
I  quarry  was  ItH'Uted  on  the  line  of  the  stage  road,  and 

"The  I'liitetl  f^tate.-*  Cici'iiriial  Suriev,  "Miiit'rul  l{i'!.<iiiri"eii  of 
tlie  riiittil  .Stati'N,"  1S8.'{-K4,  \ii\in-  1T7. 

*  Uun^  uf  Lalwr  .Suiiatii*  and  Miutss,  oi  iLunesiat*,  culb 
Annual  Report,  page  51. 

'United  9*aie»  I'eological  Snrmv.  "Wnenil  Semaroes  of  the 
Uniteil  Stutts,"  lSSS-84,  |)a».i<  •.':(>. 

"  I jeolojty  of  Tennes»*e.  ])a««'  •'ViXi  ff. 

"  Bureau  ef  I  jtlxtr  StatMtioB  and  Mines,  of  TenuMaeet  Fifth  Aa> 

luial  lU^port,  pU(!e  348. 

"  Iliid.,  jMijn'  24ii. 

"  Uuulu^y  of  Ttuiu<9ii«i>,  paj;*.-  50S. 
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MINES  AND  QUARRIES. 


soon  alter  tjnurrvliif;:  openititnis  were  starteJ  Mr. 
Rice  bei^n  tbe  crot-tioii  of  a  brick  tevcrn,  the 
int(  rim-  n\'  \vl;i<  fi  he  ricthly  tintl  profusely  ornanwntod 
wiili  lUiU'blf  uiunteis,  i»helrei>,  att-ps.  mid  wiiiiist'oting'. 
Tbehouse  wu.skiiownM"Marb1eUall.*'aiul  isstill  siaiid- 
ing.  being  iisod  at  present  ns  ;t  vo-fidcnco.'  A  UUu  k  of 
the  light  inottled  stniwhi  r:y  \iu  icty  was  sent  to  the 
builders  of  tilt'  \\';i»iiiii^t<m  .Moiiuuieiit;  it  was  inrserihed 
*' Hawkins  ('oiinty  BloeU.'*  Anotlici  Mot-k.  sent  by 
authority  of  the  legishiture.  was  eulUd  tlie  "  lennessee 
8t:iir  Hlock."*  Tbe»e  attracted  the  attention  of  the 
building  coniuiittee  of  tin  Cupitol  iit  Washington.  D.  (.'.. 
and  altbonqrh  they  hud  Hpotitnens  from  all  the  then 
known  iii;u  l'l>-  <l<'|>u-^its of  the  country,  they  decided  in 
favor  of  till  K:i',t  1  cnncssee  marble.' 

Following  ihitf  deeision  an  (extensive  quarry  was 
opened  by  the  (iovernuient  ut  a  point  near  Itoj^vsvilld 
where  the  Holston  river  ititerseots  the  marble  range, 
and  from  here  many  thousand  t  ubif  feet  wei-e  taken. 
It  ma  used  in  construeting  the  lialustratlei*  and  col- 
umns of  the  stairs  leading  up  to  the  House  and  Senate 
galleries,  the  wails  of  the  marble  room,  and  other  joirts 
of  the  building.  .Vl)out  one-lnUf  of  the  ornamental 
innttM  ial  in  the  Capitol  is  of  Tennessee  marble.'  This 
uuequjiled  meaus  of  advertising  at  onee  tu-ouglit  the 
state  into  natlOnkl  prominence  as  u  marble  ])i-odu<'er. 
In  1JH>2  Tennefisee  ranked  Mvond  in  the  pioduetion  of 
marble  for  int«»rior  decoration  and  fourth  in  the  total 
value  of  marble  prodm  ts, 

LlineffontM  mid  dul*/tnitt:s. — Mo<>t  of  the  pi-oduet  of 
the  limestone  and  dolomite  quarrlex  is  burned  into  lime 
orisoited  as  flux  in  iron  furnaces.  The  building  lime- 
fltonea  of  the  state  have  only  a  local  n^putation,  are 
generally  not  of  high  grade,  and  are  ipr.irried  to  only 
a  limit«>d  extent,  .\lniost  one-half  of  rhe  ontpat  of 
building  stone  of  this  cliaraeter  during  VdKH  was  from 
Davidson  county.  A  compact,  finely  fossiliferous.  light 
pink  spotted  limestone  occurs  near  Nashville.  Near 
Cbatteooofiaaiiiagneeiauliiueatoneuf  bluiah  bUck  color 
fe  quarried  for  local  nse.  Tliis  stone  is  said  to  be  du- 
rable. Other  localities*  where  liines^tones  (M-curand  have 
been  quarried  to  some  extent  for  building  purpoees  are 
near  Cblombfai,  and  at  Carters  Creek,  in  Blaury  connty. 
and  at  Morri-stown  and  Springfield.  .\  fine  grained, 
compact,  and  light  colored  oolitic  stone,  which  cutis  to  a 
sharp,  smooth  edge  and  seems  to  be  a  inoHt  excellent 

stone,  occurs  near  Sherwood  station.' 

AU  Uher  m4»mik, — Barytev  or,--uv<  in  nanierous 
places  in  the  state.  Since  ft  w  fn  ^iK  the  matrix 
of  lead  ore.  it-  cm  um  rn  e  is  notable  in  the  lead  regions. 
There  are  important  deposits  in  Greene  county  and 
at  Hayebora,  in  the  richuty  of  Nashville.* 

■  Bnieau  of  LalKir  Statiatlcs  and  Warn,  «(  Tameawn,  Hfth  An- 
nual ReiKii't,  poiK 
'<ieolnKV  (U  Tenneiaee,  pugetlM. 
Mbid..  pugiiSM. 

'8tc>n««i  for  Bniidhig  sad  Oaootatiou,  hf  Gmtge  P.  Iferriil. 
page  322. 

^GooiOfff  id  Tmneem^        2S4,  283,  and  608. 


Except  in  the  use  of  couunon  day  fur  brick,  very 
little  mining  of  this  mineral  is  carried  on.  A  large 
bed  i>t'  w  hat  is  claimed  to  lie  kaolin  or  porcelain  »'lay 
occurs  til  the  state.''  l>ut  there  uas  no  prwhiclion  from 
it  in  l!»<ii'.  The  production  of  clay  in  consisted  of 
pipe.  IkiII.  fire,  and  stoneware  clay,  anil  was  mined  to 
some  extt  nl  in  Carroll  and  Hardeman  counties,  but 

!  chiefly  in  Henry  county. 

Wliile  deiMisits  of  copper-  itrc  occur  at  numerous 
places  in  the  mountain  region,  the  great  deposits  are  in 
the  Ducktown  district  of  Polk  connty,  in  the  extreme 
southeastern  portion  of  the  state.    These  on   ii  pnsits 

I  are  not  true  fissure  veins;  they  are  great  U'nti<uliU' 
masses  of  ore  and  gangne  material  lying  cooformahly 

between  strata  of  country  rock.  These  masses  or  veins 
I  occur  generally  in  h)ng  ranges  or  twits,  one  succeeding 
j  another  longitudinally  in  approximately  the  >;iiiic  line, 
and  their  feather  edges  not  infrequently  overlap  though 
thrown  apart  by  intervening  rock.'  The  discovery  of 
copper  in  P<dk  oounty  followed  the  discovery  of  gold 
made  i«omc  years  previously  on  Coqua  creek.  It  was 
in  the  search  for  the  latter  metal  tJiat  one  of  the  gold 
hunters,  Mr,  Semmons,  in  1848,  foimd  crystals  of  red 
c(t])per  ore  while  panning  the  gravi'ls  for  gold  in  a 
branch  at  a  |)oinf  when-  the  IIiw:Ls.see  copper  mine 
was  later  o|>ene(l.  Further  investigation  Was  carried 
on  by  a  Mr.  Grtiut  and  several  rich  stpocitnens  of  native 
copj)er  were  found.  In  1847  a  (lerman  miner  named 
Weber  secured  |)os>esi*ion  of  the  j)roperty  and  luitde 
the  first  shipment  of  copper  ore  from  the  district.  This 
consisted  of  90  <^hIcs  and  was  sent  to  the  ^^evere  Smelt- 
ing Works,  tiear  IJoston.  Hefore  he  had  learned  the 
real  value  of  hia  shipment  the  miner  left  and  operations 
ceased.  In  1810  Mr.  John  <.\tldwell  reached  the  dis- 
trict in  a  search  for  co|){ti'i  ..re.  .m  i  to  hiin.  jwrhaps, 
more  than  to  any  otlier  ia  due  the  credit  fur  the  devel- 
opment and. exploitation  of  these  valuable  and  exten- 
■li  pn-it-.  The  first  mine  ojiened  in  the  district 
I  was  the  lliwa)«6ee  in  August,  ls.5o.  Next  came  the 
I  Oocheoo  in  October  of  the  same  year,  and  one  year 
later  the  Tennes.see.    In  two  other  mines  were 

I  opened.    In  165'6  ifais  number  was  increased  by  6 
'  otters  with  8  more  in  1864.   When  the  almost  insu- 
perable ol>st«cles  in  the  way  of  the  transportation  of 
machinery  through  the  wild  munntiiinous  country  to 
!  the  district  and  the  hauling  of  the  iimduct  from  Itare 

«'onsidered,  tfiis  rapid  develoj)ment  is  all  the  more 
^  txinurkable  and  indii-at^s  plainly  the  richness  and 
'  extent  of  the  depoaitSi    By  the  end  of  .Sej^tember  of 
the  following  year,  1S,'»5.  14. '^SU  tons  of  ore,  worth 
more  than  a  million  dollars,  bad  been  shipped  fit>m  tiie 
■  district.   The  Ducktown  district  continued  to  develop; 
r<i  rhe  industry  of  mining  was  ad<icd  that  of  amelting, 
and  iat4>r  rolling  mills  were  coustruclcd.    Mining  oper- 
I  ations  were  interrupted  during  the  greater  part  of 

♦l.'niUMl  Suui*  (ic.)li>;;i,-.ii  Survey,  "Mineral  .Resources  of  the 
,  t'nite<i  Slatw,"  imi,  jwjte  iK*. 
'  Qeology  of  Hsnueww,  |iage  477. 
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thi^  Civil  Wur  period.    As  n  ri'siilt  of  this  prtdoiij^cd  i 
»uspoiision   the  inintD<r   projH'rlies  sutrcml   jji-witly.  I 
skillrtl  lulMnvrs  wprv  flisp<M-st>d,  and.  on  tlio  wliolr.  4'oii- 
ditions  in    lSti5  woiT  altntrfthor  unfjivorahlo  for  a 
ri'siiniption  of  activity.  Howi  \ n .  th«>  cxcollcnt  quulity 
of  the  nut  ktown  copper,  and  the  demand  for  it.  fur-  ■ 
ni^hrd  u  very  potent  stimulus,  and  soon  operations  were 
under  miy  <>n  «n  oven  wider  smle  tlum  before.  The 
copppr  industry  was  oiif  of  tliL'  first  to  mover  from 
t!ii>  effeets  of  this  period  of  great  indujitrial  deprcsjjion, 
and  has  eontinued  to  Im>  an  importsot  factor  in  the 
atate'8  mineral  development  since.' 

Fluorspar  oceurt^  in  nunierouii  places  in  the  istate 
and  e.spoi-ially  in  Smith.  Trousdale, UldWikoilOOUIltiflS. 
Some  of  the  depoHits  are  of  commercial  importance. 
Fluui>>p:U'  mining  is  new  in  the  mtate,  lieing  a  develop- 
neotof  tiie  hist  one  or  two  years.' 

The  only  seel  ion  of  the  state  in  whieli  gold  has  been 
found  in  any  im|)ortuut  qaantity  iis  the  soutliea^tern 
part  between  the  French  Broad  rirer  and  the  Georgia 
line.    Most  of  thu  miuiiig  operationti  have  been  con- 

'  »<i'()l<>(;v  of  Tt'tiiii'jiM  i',  pili-'C -MO  ff. 

Thit.-^r  stuio.«  <i4'i.l,.Ki.-.ii  Survey,  "Mineral  Reaouniiia  of  Iha 
Halted  8tak»,''         piigo  m).  > 


fined  to  Coipia  creek  mid  vicinity,  a  strip  of  c<juntry 
aliout  10  miles  long  by  2  or  3  milef  wide.  The  first 
discovery  of  gold  in  the  state  (jceuri'ed  in  this  legiori 
in  J 831.  (Vmsiderable  placer  miuiug  was  done  at  tiih 
time  and  some  gold  luus  Ix^n  mined  each  year  since,  Imt 
the  industry  is  of  minor  inijxtrfanee.' 

The  only  production  of  crude  niiueral  pigiucnt.s  re- 
ported for  190S  was  a  small  quanti^  from  James 
county. 

The  Ijeginniiig  of  the  production  of  natural  gas  in  the 
state  is  of  quite  recent  date,  and  the  only  report  in  1908 
was  of  a  stnall  amount  in  Franklin  county. 

The  first  successful  borings  for  |R'troleum  in  the  state 
were  probaldy  those  in  the  .southern  jjart  of  Overton 
eoiuity  in  IstitJ.'  The  indutstry  at  prc«>ent  is  of  minor 
importaniv.  the  total  production  n^jwrted  in  1fH>2  being 
a  small  (juantity  from  Fentress  e<iunty. 

The  workable  tamd.stones  of  I  he  stale  are  not  widely 
distributed.  A  tine  grained  light  pink  and  coarse  buff 
variety  occuin  at  Sewanee  and  a  coarse  gray  variety  at 

Parksville.'' 

»i  icolouy  ()(  Ti'ii  110X1%  pap- 4S'?>  ff. 

'  Ibiil.,  {nL'i-  X'O  siiKl  \W 

'•tiUm&s  for  tioilding  and  Uwxiratiuu,  pugo  lti& 
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ThUIo  1  is  a  suminarjr  of  the  atirtkticM  for  the  produetive  mines,  qiuuTtea,'aod  welb  in  tiw  state  of  Temw 
for 

Table  1.— !<LM.MAKY:  I'Mi. 
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*  ltieliHI<s«i|icmo«as  A»IUnrM  AjpbaUum  and  MtumlniniM  mch.  1:  camnt,  2;  olasr,  9;  (oiUI  and  atlver^  1;  gn>iiUB<  <i  iM)"  o**^  *  (2  mine*). 


As  shown  in  the  above  table,  the  total  output  of  the 

ijiiin ml  iiuliistry  in  Texas  (hiring;  I'.'O'i  was  valti''<l  at 
l^tij'Jl^ljdii^;  of  tbitt  amuuut  the  pruduct  uf  petruleuui 
wells,  Tftlned  at  94474.731,  formed  p^'  c»nt,  and 
thnt  of  r.  iril  iin'iiiuL;'.  witli  !i  \  1*1 .  IT7.'J4'>.  <'on- 

8titut4:d  21.2  pcrct'iit.  rctrolouiu  and  bituiiiinouis  cual 
together  represented  more  tlmn  four-fifths  of  the  tobil 
valiii'  of  tlic  niiiu'ral  ]>Tn(liu-li<»n  in  the  sditt  . 

Tiie  gvp^tuui  leporlod  in  'IVxas  was  ahuul  *>iii  -ti'ntli 
that  of  tiiR  entire  United  States  [)r(>diictioii  and  ranked 
thiiil  ill  ini|w>rlnii''f  ttfiioti'j'  (fie  iiiinenils  of  (In-  •<t:ito. 
Tht  If  wi'i-e  but  t«o  establishments  rt>ixirting,  and  rhoir - 
fore  the  mpante  statiatics  for  this  iodnstry  are  not 

published. 

Quicksilver  ninked  fourth  in  value  among  the  iiuiieruls 
of  tile  state,  the  value  uf  the  production  amounting  to 
lti.4  per  cent  of  tiie  total  for  (he  I'liited  Staler.  Follow- 
ing iu  the  order  of  their  iuiporttiiK-e  may  bo  mentioned 
the  production  of  cement^  limesto'ie.s  and  dolomites, 
sandstones  and  qunrtzitcu.  ^tild  and  silver,  siliceou.'*  ery«^ 
talline  roeks,  natund  gas.  iron  ore,  ciny,  and  aspbaltum 
and  bitiuninouis  roeks. 

A  larjre  ntimlKT  of  luineralis  for  which  no  commer- 
cial production  was  ix'jiortcd  during  1900,  are  known  to 
occur  in  Tr\:i^.  Amonjf  these  may  be  mentioned  the 
followiu},':  Antimony,  asbestos,  bismutb,  copper,  feld- 
spar, garnet,  manganese,  marble,  molybdenum,  slste, 
and  talc.  Agate,  ametliyst^  opal,  aod  toarmnline  have 
oLm  been  found  in  the  ututo. 


I     Development  work  was  earned  on  during  the  year  at 

71  mill!-,  iiuarrir-,  mu!  wi  ll-  l.y  Til  op-rators,  their  at- 
I  teutiou  Ijeiny  aluio.st  entirely  directed  to  petroleum  aud 

gas  wells,  coal  mines,  and  sulphur  and  pyrite  mines. 

T1;r-M  npondors  ))aid  ijy^T.-iiH'  to  their      salaried  oHi- 

cials,  clerks,  etc.  They  al>»o  tjav©  employnieiit  to  -kii 
'■  wage-earners  and  paid  9M,T66  in  wages.   The  amount 

expended  for  eontriict  work  wils  lii24.">,r>42;  the  niiseel- 

laneous  exijcnscs  were  ^2'J,!il2;  and  the  <'ost  of  .supplies* 
'  and  materials  was  951,679. 

Tlir  ^^•l:l(i^•e  iti)i«tft!iMce  of  TitaiinftifiuiinL;-  industries 

closely  allied  to  vv  l>u>ri|  uihui  liie  ijiiin.riil  iii'liistry.aiid 
I  U!?ing  as  their  raw  iiialerial  the  product.**  of  ilif  mines 

and  qnarriiM,  is  shown  in  I'ahle  S  by  ralua  of  products. 

I  Ta«u(  S.— Jfemi^MiiiKs  ioMd  frimarglif  upon  Iht  jundueU  nnMr 
!  nnrl^nam'M.'  1900. 

j  l.VM  frKV. 


Vtlllleut  ppxlllrl. 


All  mmtifaptnptx   tUS^ni.lMt: 

Biikn)         itntfiiirti.  of  inliiiT.  or  ijiijirHw 

i'tki'ii)i<-iil.  nixl  itllif^l  prtMliji  t«   .-I  94io7,KJ7 

CUv  Kill**,  -mil  atone  pmducl*  ,   -'.  iwt.  »i<i 

Ininuwl  vK'vl  awl  Mmb  lliodlwllt   .'.Vie,  000 

M.'t»li>  mill  in«<MI  ii|Wlliellli«|h«»UWa  in>i> 
•nd  ahwl. 


ICNlier.. 


Tables  shows  that  the  value  of  the  manufactured 

products  IfCHring  intimate  relation  totli<'  iiilning  iiuius. 
try  amounted  to  or  V&.k  pur  cuul  of  the 
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total  nunnfiactared  product  of  tbe  stato  in  the  year  1900. 

Diirin;;'  tlii-  yi  ;u  llh  iv  wcro  cmpldytHl  in  t}]r-  ni  nin 
facliu'iiig  iiiilii-stri«'^  in  I'exmjliijliS  wttge-caincrs,  who 
i-eveived  f  20.S53,3S6  !a  wages.  In  1903  tbe  operators 
of  the  jiiodiK  tivi-  iiiiiK  y.  <juarrii's.  luul  w.-IUof  (lie  s(uto 
ntpurted  the  i>iaployiiimit  of  3,8o3  wttge-earneiii,  to  wboui 
was  paid  the  saat  of  fS,S61,699.  Of  the  combined  6^- 
MTi'-  it  -^htnvii  that  !>2.<>  jmt  «^oiit  of  the  totJil  vvHi^o- 
earacib  wcri'  omplu^ed  by  uiauufucturiugestabluihiuents 
in  1900  and  that  they  received  90.1  per  eent  of  the  wages, 

whilo  but  7.4  IM'V  cent  of  the  entiri-  nunili.  r  n\'  u-aj»v- 
eunierii  were,  in  IW)'2,  tiiigugwd  in  the  luiitci-al  industry, 
and  were  paid  9.9  per  cent  of  the  total  w«|^. 

Tht!  foll«%vint.'  tabh>  coinpih'd  from  ropnrts  t!to 
Uuited  JSuitei*  Ucologii-«l  fiurvey,  nhows  the  value  of 
the  principal  tninemk  produced,  in  Texas  from  1890  to 
1902: 

Tablb  3. —  VaJtu  of  ohhwU  prodiuiim  oj prmcipai  mintrcja:  1S90  to 

1909, 

[UniM4  Stmttn  OmUiBieiriSarv*;.  "Mlmnl  IteMHiKe«<i<  (be  liDKed  S4ai«x."] 
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- 1  '<-nm<  Ognmi, 

p.  ti-'>l(  oiii.  T]:f  yvv^i-tu-v  of  oil  ill  tar  -'pritiL'-*,  oil 
socjh*,  etc.,  in  l  i'xa-i  iiiul  been  known  for  niim\  icui's, 
but  the  first  record  of  the  duNMiverr  of  )M>troloiiin  in 
quantities  sullic  ietit  for  use  sf'i>nin  to  have  been  altout 
18tl7,  when  it  was  found  a(  a  point  \U  miles  soutliriisjt 
of  Nuooffdoehes.'  lint  little  attention  van  paid  to  them 
potroleuiu  dejiohit^  until  lss:{.  Duririif  the  period  from 
1887  to  is9n.  itO  wi-Ii*  were  drilled  in  the  vieinity  of 
Naeoj.tloi  hos.  Stutisticaof  produi-tion  tiist  apjioarpdin 
issti,  when  48  barrela  were  reported,  with  a  valuation 
of  *!:i4o. 

About  l!S!»4  oil  was  areidentully  found  at  Coraioana, 
during  the  sinlung  of  an  artesian  welL*  A  company 
was  formed  and  other  welb  were  itunlc,  oil  hpin<r  dis- 
coveiwl  in  l>.i»S  nt  a  depth  of  1.04«'  feet.  The  drilling 
in  this  locality  \»  entirely  through  a  bard  clay,  and  tbe 
oil  obtained,  reBembling  the  Kansas  product,  is  better 
than  the  Ohio  oil,  but  n<it  j^uihI  ;i-.  ilii>  Pnnisvlvania. 
The  Corsicana  pixxluct  has  been  u:M^d  exclusively  fur 
fuel  and  in  the  manufacture  of  illuminatini;  gas  in 
Dallas,  Houaton,  and  Austin.' 

'  tiulU-tin  <if  till'  r'nivi-rsity  i«f  Ti'M«>,  N<<.  -'i,  .Inly.  Knil.  iMigea  1 
Hriil  1'. 

'•' ("niU'it  ■^tjUf'.  « it-fill ^icsi!  Snrvrv,  .Nim'1i-<-iifli  AlUiml  KepOli, 
1>H7,  I'jirt  VI.  1(14 
n'lie  Mintsrai  Xjidustry,  mi,  Vol.  VI,  jwn^  615, 


Tbe  unexpected  outburst  of  a  6-Inch  |B:n«iher  in  IttlH 

nr-;ir  !'c;iiniH lilt,  in  .Jort'erson  eountv.  ua-  ffn'  --I'Msation 
of  the  petroleum  industry  in  the  United  States,  be- 
ginning on  January  10,  in  nine  dajrs  a  stream  100  feet 
in  heifrht  emptied  out  .  stimtittHl  <)uaniity  of  ."lO't.oiio 
burrclti  of  oil  before  beinj,'  eapp«il.  A»  a  resiull  uf  llii^ 
wonderful  find  many  corapaniefl  were  formed,  drilling 
commem-wl  without  delay,  uml  h\  lf<^  tiian  -i\  iii'iudi.s 
there  were  211  operatorn  in  that  county.  The  eleva- 
tion known  as  Spindle  Top  embraces  about  125  acres, 

and  is  in  its  highest  part  1"  fi-i  t  alwve  sea  level;  \\\>- 
i:>urroundin>r  plain  slopes  southward  ll>  luilej*  to  tbe 
Gulf  of  Mexico.  This  was  tbe  scene  of  most  active 
nporarioTi<.  an  !  1:ind  was  divided  into  small  lotaseUing 
tor  t'aiiulous  prices.* 

At  Sour  Lake,  in  Hardin  county,  a  sUgbt  development 
was  reported  in  bnf  iti\as  iinr  mitil  IJtol  that  any 
eousidenible  re^iults  were  ot)taine<l.  .i  gushing  well, 
flowing  an  S-incb  stream,  was  drilled  early  in  1902,  and 
durint.'  the  year  a  numbevdf  wpIU  )iuve  l>eeh  completed 
and  the  value  of  the  lieUl  iias  l>een  fully  e.stnblished. 

At  the  Samtoira  well.  12  miles  northwest  of  Sour 
Ijlke.  successful  ilevelopiiient  ^vo»k  in  I'.tOl*  was 
rejNirted.  In  Bexar  county  a  siuiiii  ijuantitv  of  beuvy 
oil  was  jirodueed  and  siijiisrii  d  a  lix-ai  <lemaad.  Work 
in  the  N'acoijdoohes  district,  in  which  rin  r.'  v.'i-re  (Ik- 
lirst  indications  of  petroleum  in  the  state,  iia.s  l>een 
prueiically  abandoned,  and  no  production  was  reported 
for  1902." 

TaUe  4,  compiled  from  tbe  reports  of  the  United 
States  Geological  .'^ur\  ey,  presents  the  aiiiuial  produc- 
tion <if  petroleum  in  tlie  state  of  Texiis  from  the  begin- 
iiinj.'  of  tbe  industry  to  the  present  time. 

T  vni.K  4. — AuiiMii!  iiri»lvri'„„t  'if  ju  li'il'ithi:  /,v,v,<* /,.  liX):. 
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I'liis  table  indinites  tbe  wonderful  deveU)pnjent  of 
the  Texas  j>i>troleuni  lields  since  ItXMI,  Dtirinjr  lt"*'2 
the  volume  of  ]»rodu<'tion  wa.s  second  only  to  that  of 
Ohio.  In  :i  niniilier  of  counties,  not  actual  producers^ 
])etrulouui  haa  been  located  in  greater  or  \em  quantity. 
Development  work  has  been  carried  on  to  a  very  great 
extent^  over  $400,000  having  been  expendt;d  during 
V^*t  in  nonproductive  operatioms  in  connection  with 
the  petroleum  industry. 

t'iMil,  hifuiiiiiioHK. — Coal  was  known  to  t'xist  in  Texits 
aw  early  as  ISHH.  and  in  1M<|  a  »-ompany  was  iiieurpumled  . 


'  I'riilfil  SliiU'ii  <  ti<.iii(.'icul  Siir^'ey, 
I'liil.il  St.-ites,''  moi,  pnji.w  .'itki  to  W7. 
''ibia.,  IUU2,  pagee  671  and  d72. 


'Minenit  UesonroeB  of  the 
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to  mine  tlii>  fui  l.  A  fui  flu  r  inv  i  -iiii<iti(tn  in  ls46  of 
the  Trinity  river  dititrict^  2CN)  iiiiUvs  ubuve  Galvextuu, 
TBcmlted  \n  thn  findinff  of  coftl  in  more  «xten«rive 

mOllSUri'S  tlmij  \vas  mil  ic-i|i;ltr.I.   Imdi  ;ltit!M:n  iti-  mid  a 

semibituminous  coul  resenthliri',''  cnimol  ronl,  being  dis- 
covered.* In  1859  the  first  ^ological  mport  of  Texas 
contained  an  cstiniat*  as  to  the  area  of  the  eoal  fields  in 
the  state,  bikI  in  1866  the  ooal  eeamtH  at  Belknap  were 
mentioned  as  wdl  as  a  bed  of  ooal  about  (>  mUes  nortb 
of  tlmt  placr.' 

Coal  production  in  Tcxa-H  during  1902  may  ha  said  to 
hare  centered  in  Erath  conntv,  where  the  amount  re> 
ported  exceeded  that  of  all  IIh'  (itliiT  I'ouiitii'-^  in  the 
state.  Webb  county,  in  the  !>outhorn  part  uf  the  !<tjite, 
was  second  in  fmportanoe,  and  Wi«e  county  in  the 
northern  pmt  of  t!ic  sUite.  ruiil<ril  third.  "Vlnrorick 
county,  on  the  Kio  Grande  river,  and  adjoiniii{j  ^Vebb 
county,  was  fourth,  and  Pnrker  county,  between  Erath 

and  Wis.  (  (luntii  -*,  ranked  fifth,  and  ii  sinull  i>ri>diieti<in 
was  aUo  reported  iu  Jslostland  county.  Tbeiie  weie  all 
bituminoue  localides,  and  ttieir  total  prodnction  was 
valued  at  over  *1  .;',iii>.n(*n  diirin-'  1:»fH'. 

The  aecondarj'  eoal  fields  of  i  exas,  for  which  produc- 
tion of  li}pute  was  reported  dnring  1909,  were  found 
pi'iiK'ipaily  in  tin  f«  llox\  ino'  conntics.  nttikitru'  in  tl  r 
order  named:  Miiain,  liucitiHjp,  Medina,  Kobei  l^on,  and 
Wood.  Several  otlier  minor  productive  localitiee  were 
reported. 

Coal  measures  are  found  in  Texa.--  in  tlirw  districts. 
The  northern  or  bituminous  field  is  tbo  southern  ex- 

ti'<inil\  iif  till' 'Wi'stern  coal  liasin  ■ iIk  f"i!it<'(l  Slates; 
the seuiibituiuiuoua  sss&m  along  the  Uio  (irande  is  sei  ond 
In  importance;  and  larger  than  either  in  extent  and 

thickneflB,  but  least  in  valne  of  produetltni.  isttir  !i_niit<< 
field,  lyini;  in  the  ceulral  part  of  the  ^tatc,  and  iii(-huliug 
over  fifty  oountie»  in  whole  or  in  part.* 

The  foll<<w  in>r  fnMe.  eoinpiled  from  (he  reports  of 
the  United  States  tieological  8urvey,  shows  the  annual 
production  of  coal  in  Texas  from  1863  to  190S: 


Ttm»8.—AmimitpndMitim  oftwd,  MftimiiPMW*.-  t«9$to  JtOt. 
HJautt  B(ktwa«d«(Ml  tmrv,  "  KUwd  ncMmnMol  Ut  United  staMi.") 
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An  shown  in  the  ulx>ve  tal»le  there  was  a  uiiiforinlv 
increaeing  production  of  ooal  in  Texas  from  1991,  until 
within  the  liwt  J'ear,  when  the  vast  exploitation  of 
petroleum  welLs  exerted  a  depressiiijf  etfeet  on  the 


'  Slatwtics  oi  Coai,  by  lUcbartl  C.  Tavlur,  piurKu  luxi 

'The Ceal  Jbsaioaa  of  America,  by  Jatnes  Macfarliml,  Ph.  D., 

{Muz^Ml  uidlol. 
*Dnitad  Steles  GealCRieal  Burvey,  "Minimi  Beaooraes  of  the 

United  State,"  188B,  pagaB  Sm  aad  969. 


itidu-try.    The  re]K>rts  for  IHO-J  showe<l  a  deei-ease  in 
I  production  of  206,ojtl  sboit  tons,  with  a  valuation  of 
$429,779  lea»  than  that  reported  for  the  previou;:)  retir. 

Qii/i  kfil ri'i: — The  exist«'iice  of  cituiHl    r.  In  l  lic  m'i<j  !i 
borbood  of  California  Hill,  was  known  to  the  t  'omanche 
Indians,^  as  evidenced  by  the  \vm  in  rude  paintings  and 
hieroglypliii  -  rnurnl  mi  tin    tiiin  -tone  Muffs  in  this  ■ 
1  locality  of  a  vermilion  pigment  prepared  from  thia  ore. 
I  With  this  exception  no  knowledffe  of  these  cinnabar 

tleposit«  rfarliofi  cIn  ili/ati( in   until  ut'oiit   IS'^^T,  nln-n 

Inuuui's  of  their  existence  were  rejjorte<l»  Init  it  was  not 
until  1894  that  their  location  was  actnally  diaoovered. 
during  INJMI  and  1S)*7  eonsiderulilf  ]irospecting  was 
done,  and  in  1JMK>  the  first  furnace  was  erected  and  ore 
treatinent  was  b»e|rnn.* 

Tho  i  iuii:ili:Li   Icjiiisifs  occur  in  massive  limestone,  in 
iuliccoas  sbale.s,  and  in  a  white,  earthy,  clay-like  rock; 
the  ore  is  fjfenerally  soft  and  friable,  dilferinir  in  thi« 
ii's|).r(  frDiti  I  111' ciniialiav  uf  tin'  New  .-VlnisiiLni  iiiine  in 
I  California,  wliith  is  fountl  in  hard  iua8!4e»  or  in  vcinlels." 
I  The  merrnry  occurs,  not  only  as  cinnabar  and  as  yellow 
sidphidc.  'lilt  it  also  is  |>rcs4'iit  in  the  nuti'iv  --late  i'l 
I  several  localities.    Cinnabar,  however,  is  the  princiiJal 
\  mineral. 

T'lc  tiiiiiiiij  operations  lia\e  decn  most  crude  in 
method;  often  the  luaterial  mined  has  been  carried  to 

I  the  Hurftice  on  the  backs  of  the  Mexican  miners.  A 
-  iiir't  v  of  water  and  fuel  has  delayi  1  thr  coni|>lele 
development  of   theifc  quicksilver  deposits.,   but  the 

I  recent  discover^'  of  asplultum  and  coal  and  the  potssthlr 
or-cnrreiice  of  petroleum  uuty  increa«ie  the  general 
iiiten^t  in  this  locality, 

I  During'  1900  the  first  produetion  of  quicksilver  in 
Texas  wa-i  re|Hirted.  ainountin;^''  In  7.">H  llasKs;  in  V.K)\ 

I  this  amount  was  inerea.>ed  to  2,y32  lla-sks,  \alued  at 

I  $133,438.  while  in  \Wi  there  were  reported  5,.Ul>  IIiisIm^ 
'sf  (|i3ii'ksiK-eT  ntid  1  .ft'"*  Mliort  tons  <tf  unretined  i-inna- 

,  itar.  with  a  total  valuation  of  $2i»-l.JJiU.  This  produc- 
tion is  entirely  in  Brewster  county  in  ttie  vicinity  of 
Terliiigua. 

I  LiinfMtoit'x  null  iliili>iiiii,x.  \  ahiabie  limestone  <le- 
posits  are  scattered  throtij^Ottt  a  large  portion  of  tho 

j  state;  a  protluclion  was  rrpurtixl  in  'ih  <'ounties  during 
ItMCj.    The  pt  incipid  proilin  ii\  e  hK-ality  is  in  the  vicin- 

:  ity  of  Austin.  Travis  county,  where  a  light  exdon-d.  fine 
gniined  limestone  is  i|uarrie<l.  El  Paso  county  is  seeomi 
in  value  of  product  and  Williamson  county,  adjoining 
Travis  on  the  north,  is  third.  Much  of  the  production 
\<  a  cnmpact.  fine  gniined  cretac«'ous  stotie  of  excellent 
ijKulily,  a  |Tinrt  of  which  is  crysl>tlline,  and  when  highly 
(>olishe4l  is  suitable  for  interior  deoorstive  work.  A 
dark  mottled  \  ariety  of  stone  also  oocurs  in  some  parts 

(»f  the  state.' 

.      '  Bulkttiii  of  the  I  tiiven-ity  of  Texas.  No.  15, 1902,  |.H>te»  11  and  12, 
*TraniMi'ti<:ins  of  llie  Aiiieriiaii  Instilate  of  Mining'  Kninneen, 
Vol.  XXV,  fiiipes     an. I  ":{. 

■Stones  for  tfniiding  and  OeoonilJoo.  by  Geoige  P.  Merrill,  {wge 
322. 
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There  was  (iuarriod  in  Teaw  during  UHi2  liinostoiio  iwtroloiuii  in  tiiu  iiotous  limestone  and  thereby  started 

nnd  dolomites  to  the  vilue  of  tS28,662.  the  ^vells  iiuo  opei-ation. 

y.i  ..  Jy-f',,., iii^i!  ,r"'rizli'-M. — 'rb»^  prineipiil  stuidstone  AU  iifhi  i'  ii>iiicrnh.  The  ])rinri|Mil  mineral  in  Trxu.s 
f|niirryinj;  up*  rutujiis  in  Texas  diiriny  iSHJi  were  in  i  for  whieh  stjitislics  may  not  U'.  si-piinitely  reported  is 
Brazos  iHmnty.  where  a  earl»oniferous  atone  of  Rgmy  '  gypaum.  au  l  i ts  production  ranicsDe.xt  to  timt  of  liitu- 

color  is  nhtntued.'    AVard  county,  in  (he  e\tr<  nie  «est-  nuntms  coal.    Ilsirdenian  e<mnty  was  tiie  only  KM-ality 

ern  psirt  t.t  the  stale,  was  the  Hecoud  ioeaiity  ui  imivir-  when*  gy|wuui  or  gypsite  was  (|uiuTied,  and  the  pro<l- 

tunce.  with  liurnet  and  Fayette  oounties,  rmpeetivel.v,  uct  wiu  soid  ciiiefly  w  ceuient  or  wall  piaster,  altboi^ii 

third  and  I'onrtli  in  rank.  n  .small  amount  was  reported  u  consumed  in  making 

Ik' tore  lyOi  the  sand-stone  quarryinj;  in  Texas  was  ol'  plaster  of  Paris, 
but  little  confleqneaoe,  hut  durinjr  that  year  and  1903       Cement  also  is  quarried  to  a  eonsidrra!»lr  extent  in 

the  industry  grew  until  it       taken  an  important  place  Fhdhis  and  He.\ar  counties,  and  in  value  of  production 

among  llie  mineralr*  of  Uu  .-.tat4'.    The  pinduction  i»f  ranks  among  the  important  minend  j)rodui  ls  of  the 

r.to'j  wa.s  valued  at  ^J1*m,5<5.''..  state. 

s:!;, >''-'i-frill!i,>'  rorl-'.    Tli.'  siliceous  «nMtuilinf        Silver  beariii);  qnarts!  is  mined  quite  exten.sjvely  in 

rocks  quarried  in  the  state  during  1902  wen-  ohtained  i'residio  county,  in  the  locality  of  the  Kio  (  irande. 

in  Lkinoand  Burnet oountiea,  in  the  central  iMirt  of  the  Bianltet  depo»itH  in  limestone  are  found  in  iKx  kets  and 

stJiff*.  itfrtr  th"  Invviifi  of  Llano,  King.slainl.  ami  Hurnct.  in  some  places  in  the  strata.    The  ore  is  transported  in 

Both  tine  iiini  tyarse  red  granite  were  quarrie<i.  the  lat-  wagon.s  to  the  town  of  Slmftcr,  where  it  is  i-edueed  to 

ter  corresponding  eh)sely  to  that  olitjiined  from  I'latte  tlie  nu'tallii  -tate  by  ama^^^UDation. 
canyon,  Olonnia.    Ketl  and  gray  graintes  oo«ur  in  (lil-        Small  quuntitiea  of  stoneware  and  lire  day  were  mined 

le**pie  county,  although  no  production  was  n-port.'d  by  individoftls  near  Elmendorf,  in  Bexar  county.  The 

from  that  locality  durinflf  the  year.*  >toiu'waiv  day  was  not  prejMU-ed  at  the  nun<'.s.  but  W88 

Tlie  value  of  silicecMis  crystalline  rock-i  (piarried  in  ><»ld  in  the  mw  «tat«  to  a  pottery  c^^tHblishmeut. 
Texas  in        was  reported  a»$«io,(»i»a.  and  alK)nt  three-        DciKisits  of  asphaltum  and  aNphaltic  rock  exist  In 

fonrtha  of  this  stone  W«h  t«ed  for  monumental  pur-  Te.xas,  but  the  only  prodiu  tiou  during  1;m»l'  was  a  small 
poses.  The  remainder,  amounting  in  value  to  tlSJS^,  .  aniount  of  liquid  asphaltum  obtained  from  test  holea 
was  U(sed  in  building  oi)erations.                               ■  sunk  by  ao  oil  and  development  couqwny  in  Travia 

JS'iitiif'tl  i/ii-s.  -AV'hile  prospecting  for  oil  and  ga.s  in  county, 
the  sinithwest^rn  jwrt  of  Washington  county  during       Iron  ores  are  found  in  a  nuuiberof  counties  in  Texas, 
1S7H  a  well  was  drilhnl  whieh  gjive  a  strong  How  of  nat-  some  of  the  product  is  of  Bessemer  quality.  In 

ural  gas  ai  a  .1.  |.tli  of  alx)ut  ICO  feet.    No  practical  use  ehanu  ter,  the  dep<»sits  are  a  browii  hennitite  or  bog 

wa.s  made  of  this  gas.  and  the  lirst  eomniereially  sue-  on;,  and  the  occurrences  are  found  in  a  continaoDs  and 

cessful  well  in  thij*  locality  was  not  drilled  until  isss."  iwrsistent  ledge  covering  the  mountains  of  the  ea»tem 

Tlie  production  during  was  all  obtained  in  Jef-  IJi»rt  of  the  state.'  Aceonling  to  the  tirst  record  the 
feison  and  Navarro  counties,  in  the  Beaumont  and  Cor-  i  iron  industry  inTexa»  was  started  in  Ca^s  county,  wliere 
sinuiaoil  districts.   The  value  of  the  output  n  portwl  I  a  blast  furnace  was  in  operation  for  some  years  prior 

by  the  14  wells  in  operation  during  this  year  was  *14.!»5.3.  to  IfioJt.    A  number  nf  mlier  furnace.-*  and  bloomeries 

iudicatinjc  a  decrease  in  comparison  with  1900  and  1^1.  were  also  reported  alxmt  this  time,  those  in  Cherokee 

In  some  inatuioefl  the  gM  oUuiwd  was  used  to  force  county,  near  Ruak,  having  been  eatabliiAed  during  the 

the  flow  of  oil  itoUb.  It  spread  over  the  auifaco  of  the  Qvil  War.' 


*SkoiK-^<  for  Biiildina  and  Swoivtiam,  F«ge  IM. 

*Ibid.,  pace  SS. 

*BulMiu  uf  the  Univeiwity  ol  tswu,  Ko.  ^  July,  1901,  paBD  4. 


*Annnal  Rf  port  <>f  the  DalJaa  Oonuneri  iut  ciuh,  18W,  page 37. 
*Imu  in  All  Agf!*,  by  JamoB  U.  Bwaok,  pu^'v  .USA  IL 
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Table  1  is  a  ftommary  of  the  stadsties  of  the  prodncUre  minm  and  quarries  in  tbe  state  of  Utah  for  1903. 

T^Miui  1,-8UMMARY:  IMS. 
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TIic  luiiu  viil  rc^oiuTC'i*  of  I'tnli  ('<  in-l  it  ulr  i  .in' of  itH 
princiiwl  sources  of  wealth.  The  t^tate  ninked  third  in 
1903  among  the  states  and  territories  to  the  value  of 
(ToUI  »iul  silver  prodoctioD  and  fourteenth  in  the  Talue 
of  all  mioerula. 

The  development  of  the  mineral  resonroes  of  the  state 
hii.s  Ihmmi  slow,  prrFH-ipiillv  hrnnivp  nf  tlio  lar-k  of  tnins- 
portaiiou  facilities  aiui  to  the  iiu  t  that  sonio  of  the 
sreateMt  ore  bo<lics  »iiv  in  almost  insooessiblr  r<>£:ions. 
However,  the  iictivitx  in  develojiinff  |>io|x^i-tii  -  w  illiin 
the  |Mst  few  yours  lisis  liepiin  to  iittnict  (lipitui,  iiiiti 
when  the  imiuense  Iwdies  of  cohI,  iron,  cupper,  and 
other  ore.s  tliiit  tlio  stato  is  known  to  contain  are  prop- 
erly worki  tl.  L  lah  will  rank  anionjf  the  fon'-inast 
mineral  prtMluciii}.'  states  of  the  I'liioii. 

Gold  and  silver  mininjf  has  l)eon  developed  toagreater 
extent  than  any  other  bnineh  of  the  ininin^r  industry, 
ami  the  product  of  this  chi.ss  of  mines  in  l!»0'i  aniount«'<l 
to  i^s,50i  ),!)04,  or  08.7  per  cent  of  the  entire  prciduction 
from  the  mines  ami  <)iiarneR  of  the  stale.  The  other 
minerak  In  the  order  of  their  itnportance  are:  Coal, 
bitumiootu;  copper  ore;  liinestoneit  and  dolomites: 
sandstones  and  qnartzites;  cement,  sfiphaltiim,  and  bi- 
tuminous rock;  suljihur  and  py  rite:  u'>  p^'""'  iron  ore: 
marble;  siliceous  crystalline  rocks;  and  clay. 

Natural  fpts  has  been  produced  in  Utah,  but  the  wells 
u  liirli  \\  rrv  Ix  il  iii'ur  Suit  Ljike  City  became  ehoke<l 
by  the  decomposition  of  the  slato  furuiiug  their  walU, 
and  the  industry  in  the  state  has  praotieallj  been  aban- 
.  doned.' 

■United  States  O«ok«kal  Barvey,  " Mineral  Besourcea  of  the 
United  Btstca,"        puRM  053. 


t,  1;  ciar.  li  grtmm.  Is  iHn  tira,  M  aMiM*,  tt  and  ralpbaiiiiidprrltak  1. 

Tin  list  of  ininends  found  in  I'tali  but  not  worked 
cummcrciailj  a  long  one,  including  slate,  autiuiuay, 
cinnabar,  mineral  wax,  alabaster,  alum,  natural  gas, 
pret-'ous  stones,  tripoli  und  pumice,  saltpi't^  r.  li.irax, 
and  ujauy  others,  lu  Millaixi  connty  is  found  the  only 
known  deposit  of  lamp  pumice  stone  in  the  United 
States. » 

Amuug  the  geuiti  to  be  found  air  some  of  the  luo^ 
beautiful  and  brilliant  crystals  of  the  N(»rfh  .Vmeriean 
to[)a%.  Tfif'-c  nrc'  finiiii!  in  '  (iri^Iiii'inhlc  ijUtintitie.s  on 
Thoma-s  nioumain.  Desciet,  mi  i.-.<.4iitt  d  and  ari«l  eleva- 
tion about  fi  mike  lon<.'  in  Millard  county.  I'heae 
crystals  ui-e  larjjer  than  those  from  California;  ai-e 
always  white,  and  evidently  have  been  decolorized  bv 
heat  or  exposure  to  sunlight.  They  are  equally  as  bril- 
liant iis  those  from  San  Lois  Potoei,  Mexico,  which  they 
clo.-icly  re>ieml)le.' 

Besides  the  work  done  at  the  productive  mines  and 
<limrries  in  development  work  was  done  on  ii73 
minint;  pi-operties.  ;>66  of  which  were  gold  and  sDver, 
the  otiiei-s  tieinji:  distributed  among  the  industries  of 
irou  and  maDgatiese  ores,  marble,  and  petroleum.  The 
operators  of  these  properties  employed  314  salaried 
ofKcials,  clerks,  etc..  to  whom  they  |>aid  <>16L»,744  iu 
salaries.  They  also  gave  employ  meut  to  M(>  wage- 
earners,  and  paid  them  $920,634  in  wages.  The  work 
done  by  contincl  co.st  $l*>'i,74.');  the  miscellaneous  ex- 
penses amounted  to  )i(lii3,aal,  and  the  coi»t  of  supplies 
and  materials  was  $468,505. 


■t't»it-..il  Stjilen  ttoologicul  Surv«}r,  "Mineral 
UnitMl  Btatesi"  1000,  {wge  196. 
*lbUI.,  ISB2,  rafieTM. 
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Tilt'  r<>lulivf  iiii|>ui'tnnt'o  <t(  uiiunifiifturiii}.'  iiidi(str'r~ 
cloiivljt-  allit'd  tu  or  htu^ed  uii  lliu  iiiiuiiig  industry,  u^itn^ 
as  tbeir  raw  mitteml  tb«  praduct  of  tbe  tuiiies  and  quar- 
ries, Ui  «bown  in  the  following  table: 

TjtttU!  a. — }f4imi/ii<:iiii-i:-  l^iftil  fi-'ui,iifil}i  <ij,t.ii  tkt  products  of  mine* 

Value  of  imidiict. 


All  ro»nufiH'<i:ri  ''  

Bit-**"*!  U|MHi  pntilin  Is  I'f  rullif*  *ir  <|il(irrit^: 

I'lay.  ►llwss,  jilul  stiili*'  I'rxMllirl-^  

!n»ii  itni)  j'tct  1  lui'l  lln'ir  pPMluvt!'  

Mftiil>  k:hI  im-liil  |<r«Hlii(  Is,  ntlii'r  [liiiti  if"ri 
UUtl  nUfl      

lUaocilimeatu  ladiHiBlcs  


All«thcr.. 


*iini.3Tj 
jii.'tij 


T.M.'../ilH 

Tail.  720 


II,CaB,WB 


As  miiv  t>L'  Nt't'H  from  tin-  f<n-i>}»-()iiijr  tuMc  tlu-  laluc  of 
till'  pnMiiicts  of  the  iiiiiiuifiu-tiiriii^  iudu.-^tncs  of  Iho 
.stall'  Uil-hmI  priiiiaril.v  upon  iiiiii<.-nil^  miiii><l  «ti<l  i|uarried 
was  $iM28,228,oi'4.'i.l  jHT.  ontof  all  tho  maiiufa<.tures 
ill  tlio  stjito.  Tht'  vuliH'  of  ilic  output  of  ti\v  jn-mluctivf' 
tuiiios  and  «|narri(>sof  llio  state  in  «iLs?*12.">T>..'VtU, 
or  80.y  yjer  ocnt  of  the  ('<)riil>iiied  value  <»f  piodurt  of 
niaiiufiu'turcs  in  l'.<CM  ian<i  mint's  and  quarrieii  in  190:;. 

In  19+12  the  tipcnitiirs  of  thtj  prodwtivo  niinos  and 
quarries  of  I'tali  p»ve  employment  to  o.Tli',  \va;r»'-eani-' 
er.sand  paid >^r>.tiN'.t.t;i2  in  wuyres,  and  in  1!WM>  tiie  inanit- 
fat  tures  of  tliu  state  g:ive  cniployniont  to  li.tJLj  wa^je- 
earners  and  paid  93,38fi,370in  wages.  The  total  average 
number  of  wan^e-eu mem  employed  in  mining:  and  manu- 
itu;ture»  wuj,  lii,3:i7,  and  $R,4T7.»49!i  was  paid  in  wages. 
Mining,  Ihereforo, cmploved  4»;..'i  percent  of  the  wage- 
canierH  and  pnid  60  per  cent  pf  (be  wages,  while  manu- 
faetiires  eontrihuted  6R.7  p»r  cent  of  the  wage-earnei's 
and  paid  4<i  per  cent  of  the  wajros. 

Tahle  M.  eoinpiled  from  llie  re|>orts  of  the  United 
States  Uooiojjieal  Survey,  shows  th^  value  of  the  annual 
production  of  tbe  principal  minerals  of  the  state,  with 
the  exception  of  aappix  ore.,  vaiuett  fur  which  can  not  be 
obtiuned,  from  1^  to  190S. 


'7  i'hil  xi/iY/: — Ores  of  tl«'  pre<  ious  metn!>  were 
liiiown  toexi.>t  in  I' tab  in  lia' early  iluy.s,  Itul  luiinnguf 
most  descriptions,  and  especially  of  gold  and  silver,  waa 
not  eiieouni'_'f<!.  it  nn^  ivit  iu:»il  Ist'd*  lliat  any  sys- 
tuuiutic  prospeetiiijj  was  done.'  In  that  yeai' Cieueml 
Connor,  with  tbe  Third  California  Infontry,  arrived  and 
estahlis.lie<l  Fort  I>'  i;'jl;t-.  •v-.ir  Suit  I^idve  City.  Many 
of  the  iueml>ers  of  Ui>  ciimmuud,  who  were  ulilCuii- 
fomia  prospcetoi-s,  were  sent  out  to  prospi-et  the  lerrl- 
r.>ry.  ami  llie\  L  raied  mines  ;tt  '^tnekton.  Hiiij^ham 
t  'anyon.  in  Lilili-  <  I'Uonwood  eaiiyofi.  and  many  otiier 
localities.  Ca|)itiil  was  obtained  and  attempts  were 
Uiatie  to  stnrh  ill!  |.  ;ul  silver  ore  nerir  Sinckton  about 
lM!<>  t)T.  IhU  the  l  unditioiis  were  untav  urahle,  uud  tiie 
net  result  was  a  failure  at  that  time.  No  further  gen- 
oral  a<'tivity  in  miuing  the  precious  luetnla  was  reported 

until  about  1870.' 

Ores  of  good  quality  have  been  fuiiiul  tn  almost  every 
pai-t  of  the  state,  even  in  the  isolated  mountains  rming 
out  of  the  desert  in  western  I'tah:  but  any  conHider- 
able  developni  -tit  of  mining  in  that  retjion  must  await 
additional  fa«'ilities,  es]x*eiully  those  of  transportation. 
Kiciin  l.sTO  until  ixst;  the  state's  production  of  these 
metals  was  ]}^'>.  I  ■^'•>  tine  onncea  of  .gold  and  39,063,016 
tine  ounces  of  silver.'' 

The  followinjT  table,  eompiletl  from  the  reports  of  the 
IMlWftor  of  the  Mint,  shows  s('|Hirale  values  for  the 
amuial  production  of  gold  and  silver  from  1^0  to  1903: 

Tabu  ^t—  VulM  <tf niuMMnF  pfoduelion  of  gold  and  tUter:  JSOO  to  J90t^ 
[Bcporti  of  diB  DlNctor  at  lliv  Ulnl.] 


TablK  3» — Vahu  <if  annual  pmdwltim  > 
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M a)i»tD« value.  Tbe  valun In  Table  Ian vulvea at  tll« Mim. 
tNMNI 


\  NM  tdMflad  ae|iaMle]y. 
'Silver  at  oouBetdal  value, 
•aemiw  Agnm  OJWrpl  for  gold  and  ullvcr. 


The  pnxluetioii  of  fjold  and  silver  in  1002,  while  a  de- 
ci-ease  of  !j^S  1 1  ,?,T!>  from  that  of  1  !M »1 .  was  7.S  jwr  cent  of 
?^li»t<.41.'i.tHio.  estimated  by  tbe  Director  of  the  Mint  as 
the  \  alue  of  the  output  for  the  ITnited  States  in  1909, 
inelndinfj  silver  at  its  commercial  value. 

CiHtl. — The  tirat  discovery  of  coal  in  Utah  vhh  made 
in  IR.'il  at  Coal  ereek,  near  Cedar  city.*  Mining  was 

curried  on  at  Wales,  .*Ninpet<'  eoiinty.  a>  early  as  lsr>."). 
but  only  to  a  limited  exteut,  and  no  general  mining  of 
coal  WHS  done  until  about  1876.  There  was  but  a  lim< 
ited  development  of  the  industry  nntil  lt>8$  and  1$89. 

'  Haiirroft'i!  Hi«torv  i.f  l  lali,  740. 

•  Tr.iii.siclioiM  erf  th«>  AtUfrii'aii  IiMlittlte  of  Mining  ICuKiiui  tvi. 
Vol.  XVl,M|f»3. 

'  A  TrmtiK  on  Ora  Depwits,  by  J.  A.  Fliilli[»  and  Henry  Lou^ 

Ii>V>'  TDD. 

'  tlarpeHs  Encynlapedia of  United  States  History,  Vol.  V, 

505. 
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MINES  AND  QUARRIES. 


It  U  esdiuated  tbat  over  ^,U0()  tH)uarc  inileii  ut'  tbe 
State's  area  are  underlaid  by  workable  roal.  and  the 
outcroppiiiys  for  liuiKliods  of  luilcs  in  tin-  ventral  itii<) 
aouth«rn  partii  are  evidences  of  the  great  bodica  of  fuel 
undt^r  the  snrfiiDe,  which,  with  future  developmeDt. 
iniiy  tnakt'  I'lali  oth>  of  tin-  }:n>!it»>^C  OOal  prodlicinp 
states  in  tbe  Uovky  mountain  tie  id.' 

The  indnstrj  has  made  its  greateot  development 
within  tL»-  i>jist  liv  o  yeurs.  tln'  pi-odnct  for  U'O-'  unioiini- 
iiig  tu  uiure  tliaa  three  limes  tbe  product  for  l.Hti7. 
The  yearly  pradnetion  mnve  J8Sft  has  shown  a  hI:«u1t 
iiicmiso,  excx^ptinjr  in  iS'.fJ  aiul  IS1»»;.  l)i>s])it»'  ili'  pn  - 
vailiug  tendeucjr  towant  higher  prices  tbruuiibuul  ihu 
coal  t»odueing^  stateii  in  1002,  the  average  prioo  per  ton 
ill  I'tiili  was  only  ^1.14.  as  t  onipaicd  witli  ^\.-2i'>  in  llHi).  ' 

Tbe  production  for  LWJ,  exceeded  timt  of  11*01  by 
351,907  ton«,  or  19  per  cent,  and  ahows  an  incratse  in 
value  of  ii'lSl,:!"^,  or  7.S  jM>r  cvnt.  Tlio  ,  mines 
reporting  in  IW^  had  a  combined  output  of  1,^7^.521 
short  tons,  valued  at  $1,T97,454,  which  phieev  Utah 

ninotccnth  and  twentioth.  n'.s|j<H;tiv(dy,  for  (juantily  and 
value,  in  tbe  lunk  of  coal  pixiduciiig  Htat««.  A«  in  1  w  >  1 . 
tbe  greater  pnit  of  the  state's  production,  amounting' 
to  0%'er  95  per  cent,  oiuiie  from  Ciirhoii  county. 

IVible  5,  compiled  fron)  tbe  reports  of  the  L'niu^i 
States  Geolflgical  Survey,  t>bowa  the  anniul  production 
of  coal  in  Utah,  from  1876  to  1909. 

Tamx  li.—Aimiatpr»duetimefMal,  Utuminoat:  1876  Ut  190t. 

(I'ulled  Hlal«!i  0«ulufftcul  Hurrer.  "  Mlu«r«l  K««u«ivn  o(  thr  I'nlli'd  titam"  j 
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^'y/'  /■'•/>-.— ("opji"' I  Iw-on  produced  from 

tbe  Ulub  miiicH,  but  uutll  quite  recently  the  metal  baii 
been  obtained  only  as  a  by-product  from  the  smelting 
(if  <so]f\  and  s^ilvcr  ores.  Sinc»>  the  dcvclojMncnt  of  the 
mines  of  thu  West  mountain  district,  Stlt  Lake  county, 
the  cop^>cr  output  has  increased  rapidly.  The  principal 
proKlucei-s  are  in  S:ilf  I.uko,  I'c.'ncv.  TiukIc.  .Iiiali,  Smri- 
mit,  and  l*iate  counties.  Suuiu  of  tbe  uiine.s  in  Itouver 
county  are  among  the  most  promising  to  be  found  any- 
whci  i'  ;it  a  -iintliir  Mt\<s:i''  of  dcvelopniont. ^ 

I  tub  is  fast  coming  to  tbe  front  ah  one  of  tlie  impor- 
tant copper  producing  states,  and  tbe  fact  that  the  oat- 


'  l'iiil(.-<l  SUiiw  (ii-olij^tnl  Survey,  "HinMal  BMoarceB  of  the 

Unit*-.!  StatfP."  IRHh.  pstiK'  :174. 

?  Iiiid..  rr-ti-j,  |.HL'c 

*Tlie  CoiHier  HanHlKiok,  Uy  Horace  J.  f»luvwij!,  Vul.  Ill,  pajre 
117. 
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put  uf  puundij  uf  copper,  valued  ati$l,4i>M,it'2, 

produced  in  1903.  in  more  than  six  times  the  prodnetion 
of  is!*s.  sho\\>  what  extensive  development  this  indus- 
try isi  iweiving.. 

The  following  table,  compiled  from  reports  of  the 
I'nitfd  ."^tates  ( ief)loi;ir!d  Survey,  sluuvs  the  annual  |iri>- 
duction  of  ainelted  copper  in  L'tab,  from  l^Si)  to  liHfS: 

Tablb  1tt—An»wil  pndttetimt  ^meUed  fof^r;  JSSS  ft>  IflOf. 
ll'nlttxl  SMt«fiU«>l««]cal  SMirvejr,  "Mtniiim)  KttWMinM  i>f  Hh-  I'iUi»i  ^ut^-*,"! 
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Liifuml^nes  and  dvlvmit&s. — The  value  of  tbe  lime- 
stone production  of  the  state  for  1903  was  $188,068,  or 
more  than  douhtr  (!i:it  uf  I'lol.  .ind  '>vor  twenty  linii  -. 
that  of  lsy7.  Tbe  limestone  wius  used  principuUy  for 
hurning  into  lime  and  as  a  fluxing  material.  Tbe  fol- 
lowinjrcountic-,  .11 1  unifcd  accordin;jto  the  value  of  their 
production,  contributed  to  tbe  state  s  output:  t»lt  Lake, 
ITtah.  Weber.  Sanpete,  Tooele,  Summit,  and  San  .Tnan. 

v  .m/'. .  ,f  ,7  yf//r//:/A/<.  — Apparently  inexhausti- 
ble .-supplies  uf  Trias8ic  sandstone  of  varioui^  ^bade^  of 
red  and  pink  oceur  at  Red  Butte  near  Salt  Lake  City, 
iiriil  ^tnnes  from  this  fonnation  hare  been  lucd  to  some 
extent  in  JSalt  Lake  (Jily. ' 

The  value  of  tbe  mndittone  {{uaiTied  in  the  Mtnte  in 
1^"-        s'iG.oll.  (u-  nearly  three  times  thnt  fur 
and  over  thirteen  times  tbat  for  l^y7.    In  llHi:;  the  fol- 
lowing counties  contributed  to  the  state's  output  of 
sandstone:  Summit.  I'tah.  Salt  Lake,  and  Iron, 

SUi<x»'UK  cryntdlliHe  i-ocl,s. — In  I..tltle  C-'ottonwixid 
canj'on,  not  far  from  Salt  I.<«ke  City,  oceurH  a  coarse, 

li;.'ht  i:i"'"iif*'  i'l  >fi miii'^ly  inexhaustible  <|uanti- 

ties.  The  stone  is  a[>[Mirently  of  excellent  quulity  and 
wn.s  u<*ed  in  the  ron^traction  of  the  Mormon  temple.  * 
Tlie  value  of  the  output  of  tlie  ((uarric'-  ]ir<i(lnf't!Ti>  iti 
was  !{!l,J71»,  a  (U'crease  of  7.^..'<  pet-  cent  from  tliat 
for  IIHM.  Tlie  value  of  the  granite  quarried  for  mon- 
utnr-nfril  work  was  >^}<S-1.  Hr:n"i'r.  Suit  I.:i!c('.  I'tiili.Hnd 
\\  cIht  counties  eontribiitt  d  tu  llic  r-tale's  output. 

.(//  oili.r  iiiiiiii-iilx.  —Vu\\\  is  exceptionally  rich  in 
a.spiialtum  deposit.*.  Ilituminous  limestone  occurs  in 
larjre  quantities,  but  the  exce.s.sive  cost  of  transporta- 
tion may  prevent  it  becoming  the  source  of  a  profitable 
industry  for  some  time  to  come.  The  streets  of  Salt 
liiikc  City.  OgUcii,  and  other  cities  in  the  .state,  arv. 
paved  with  aiitphaltnm  produced  near  by,andtbe  demand 

'Stonw  for  Buililingaticl  Dcceiation,  lij-  <i«ofse  P.  ^lerrill,  page 

1«>4. 
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at  present  u  oonfliled  almost  wholly  to  the  local  tndo.  I 

Hard  Viirietics  of  tuipbiiltum  ■siu-li  as  }(ilsuiiit<'  ami  clat- 
eritc  occur  in  several  widely  soparoted  iocalitit^,  | 
frequently  hein^'  nsmcMted  witii  ozocerite.    The  prin-  ' 
eijuil  lowilitii's  are  sit  Fort  Hiichf-sno  in  the  Tintnn  t 
ration  and  at  a  place  east  of  tbis  reserratioo.'  Tbu 
iplsonite  from  the  Uinta  reservation  is  an  exceptionally 
pure  furui  of  Hs|iliHltuiu.    In  s|)ite  of  the  fiu  t  thtit  it 
ba»  to  be  liaaled  from  70  to  ItMi  niileo  to  tiie  nearest  i 
railroad  point,  its  renuu'kable  })uritr  luakeo  it  pomiblQ  | 
to  stand  the         v  cost  of  truns])orlHti<»n.  anil  a  r.  ady 
market  is  found  fur  tbo  supply.    Mo^  of  tb*^  output  1:^ 
used  in  making  varnish,  but  it  Is  aUo  uiwd  for  various 
other  purposes.'    No  statistics  CAR  be  »bovQ  witbont 
diM^loKing  individual  uporatioti^. 

Oement  ropk  of  jjood  quality  was  diwoverpd- in  1K88  r 
bet\\rrii  Oi,'i1i-ii  l'ix)vo  Citv,  an<l  iu  l."-'.M  llir  lii>t 
production  of  I'oi  tlaiul  cement  from  I  tjth  was  r«'jH)rtc(l. 
The  plant  in  o])*Miition  in  \W>  was  ut  .Salt  L^ike  City  | 
and  the  stone  u-sed  came  from  Parleys  canyon,  ahout 
10  niih's  east  of  the  city.  The  plant  had  a  capa4  ity  of 
601)  harrcis  per  day.' 

The  production  of  vlay  in  Utah  in  1802  wa.s  eon  lined 
to  one  establishment.  The  eley  mined  was  u>^h\  prin- 
cipally fm-  making'  ln-'n  k-  ami 

The  gyp»uni  deposits  of  Utah  are  exteu^iyu.  The 
demand  in  1903  was  for  local  oonsumption  and  only  one 
plant  |ni  at'Mi  :t(  Nejihi  iv:ts  reported  as  active. 

Oa  the  divide  (M^tween  the  headii  of  Big  Cutlouwood 
and  Snake  creeks  ia  a  laiye  deposit  of  marble^  which 

'UiiitoJ  Sum.*  tiitiWiiiil  .-^im-ey.  "Mineral  Reeouipoea  of  ttte 
UnittMl  StaU*,"  ISSK,  iwgw  .">i:i. 
18H2.  |u»«e708. 

*Jby.,  VMi,  pMges  807  suij  HUK.  i 


covers  many  acre»  and  is  snM  to  be  many  hundred  feet 

in  thickness.    This  niarhle  is  white  in  color.  an<l  is  free 
from  cnick«  or  »<tniri~:  it  can  be  taken  ont  in  blocks  as 
large  tuf  it  would  !  <  jHj.-sible  for  the  largest  machinery 
to  handle.*    In         bat  two  quarrjea  in  the  state  re 
ported  production. 

Apparently  inexhnufltiblo  supplies  of  iron  ore  exirt 
in  southern  Utah,  especially  in  Iron  county.  Heds  of 
niagoetitti  and  beuiatile  that  bear  evidence  of  being 
metamorphosed  limonite,  occur  in  liroe«itone  of  uncer- 
tain  Siliniun  age.  and  associat^^d  with  eruptive  nutissi's, 
tbe  ore  forming  great  projecting  ridges  and  proiuinent 
outcrops,  locally  called  blow-outs.^'  These  deposits 
occur  over  an  area  15  hv  5  miles  and  are  in  the  south- 
ern end  of  the  Wasatch  niouotaiaH.  Tbe  samples  show 
rich  ores,  which  at  times  exceed  tiio  Bessemer  limit  of 
|tli<.-]ilioi  UN.  The  ini|H)rtance  of  the.se  deposit^  lit  >  in 
the  future.  They  are  tbe  largest  in  the  West,  aud  are 
interostinff  in  their  bearing  on  the  general  origin  of 
nnif^netiti  . '  'I'lir  4  pimlin  (i\ c  mines  ])r(Mlucefl  If*.:?!'* 
tou«  of  ore  in  ItHt^,  valued  at  ^:i7,417.  The  countiej* 
contributing  to  tbe  output  were  Millani,  Joab,  and 
Utah. 

The  sulphur  beds  of  Utah  exlenil  o\  er  a  large  aiiea 
and  in  ploee«  are  of  remarkable  purity,  but  tbo  exeea- 
i  nst  (if  transportation  and  the  development  of  the 
sulphur  l>edt«  of  Louijiiuiia  ami  other  puintti  mure  ac- 
cessible to  tbe  market  have,  however,  tended  to  curtail 
ilir  ).r<.>!ih  tioii  in  Utah.  The  principal  source  of  the 
]iro(luctiori  is  Heaver  county. 

'  I'luK'tl  .staU-M  < ieoi<i|;ii-iil  Hnrvcv,   "Mineral  JUxonrcef  of  the 
United  Ptjitcs,"  ifvsif-no,       Jir.'.  " 
*Oro  JX»|nj«it«  of  tin.'  L'uittsl  Walwj,  by  JauiOii F.  Kcajp,  ytnge  VM. 
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Tible  t  IB  a  eumnuuy  of  tbe  statiatlrx  for  the  pitidiictivc  uuD«i  and  qiiitrH«H  in  tb«  Htate  of  Vermont  for  1903. 

TAM1.K  L-KCMMABY:  tW2. 
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The  f^ront  Imlk  of  themiiifnil  w.-hIiIi  uC  \'i'riiiotif  lies 
in  its  vast  riM'k  clo|x>sits.  coinpri^inu  in!ii'l»U\  giiiiiiti>. 
limestone,  slate,  etc.  'Hui  quarrying  of  these  racks 
licgaii  more  than  ii  hiiiuliod  yoiirs  ago.  ntul  at  iiii  mrly 
date  sonic  uf  thcni.  notably  iiiurhlc.  ^rnnitc.  iiiul  >lati\ 
brought  the  HiHti<  into  iiutional  proniiiu'ircc:  lati>r. 
through  suiH.M'iority  of  <|UHlity  and  t'spcrial  (ittu'ss  fur 
certain  uses,  thosi*  jinxlucts  were  shippi'd  heyond  iho 
limits  of  th<>  Tnitod  States  mid  foniid  a  market  in  prac- 
tically I'vi'iy  rivilized  country  of  the  world,' 

The  ran<re  of  nietallifei'oas  4ires  In  the  slale  in  quite 
limited,  and  these,  ('Xcei»tiiig  (^^[ler.  Iiii\<'  not  Iwen 
fotutd  iu  wch  quantities  as  to-  warrant  extensivo  ex- 
ploitation. 

There  are  several  niinends  orcni'riiijj  in  the  >tiite  for 
wliich  no  production  in  uoniuieivial  quaiititie^i  was 
re|ioried  in  t002.  Anion];  thorn  Is  BsbeiitM.  which  was 
diseoveml  iit  niimentus  places  in  I  he  >lute  many  year- 
Bjjfo.  It  ha^  been  durhi^  the  last  few  yeaiw  only,  liow- 
ever,  that  any  systematic  devplupmcnt  of  tbe  (le|)asitM 
ha>i  been  attempted.'  In  I'Mi-J  tliese  operations  were 
C4irrie<i  on  in  the  nortli  e«'nlral  part  «>f  the  state,  in  the 
towns  of  Kden.  Lamoille  county,  and  Liniell.  Orleans 
county. '  The  V'ennvnt  a»be9to«j  i»  of  guud  ipuility  and 
exists  in  purest  abnndance. 

Copper  ore>  occur  (extensively  in  eastern Vcniionl.iKir- 
ticularlj  in  Orangu  eoanty,  and  considerable  quaiitilici^ 
hare  been  extracted  in  the  past.   In  tbiN  region  tbciv 

'  l{ci)Ort  <i(  tlie  VeriiK'iit  Stole  ( l^"*!))!^'!.-!,  Iiml-t",  i>.iv-e  4l), 
■' fnil»Hl  .stnte.i  ( ;»-<i|i>tfi<-il  Survey.     .Miii.T:il        .urn  ^  .>i'  ilu- 
United  .StaU?-S,"  I'.HK),  iKiycf^        iiiiil  Kti;!. 
*  Ueport  oi  the  Vcriuotil  salute  CktiK'gkt,  i<»^ttf  -A  4iii<l  ^S-'n 
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were  four  miin--,  nin-.i'  uIiL  h  wn<  worknl  inu^^'  !ii  fm  e 
the  develo|)mentoi  tlu'  I j»ke  .St.pi  i  ii>r  uuiu  uiul  i  eiiehod 
a  depth  of  over  1,500  feet.'  The  ])resent  owners  have 
expended  huye  sums  in  installiii>^'  new  aixl  modern  ma- 
chinery and  metliod.s.  an«i  have  jjivcii  evidence  of  an 
int<>ntion  to  develop  the  projH-rly  on  a  iai  ire  s<ale. ' 

llinenlte,  the  most  abtiiidani  of  all  the  (itnniiim  min- 
erals, occurs  to  fKiine  extent  in  combination  with  vary- 
ing quantities  of  ferri>-  oxi<lc.  Hutile,  one  of  tbe  allied 
niincmlis  also  occurs  in  tho  state.* 

MicB.  while  of  ijnite  ^reneml  ot'currence  throuj^hout 
the  state  in  the  form  of  -inall  Hakes,  has  Wen  fomid  iu 
depositti  of  <-unmiercial  inipottancc  in  only  one  loi^ality. 
Thin*  bed  is  at  Sherbnrno. 

Tall'  and  soapslone  liave  been  fuund  and  miiM'd  in 
Verniuiit.,  aithuugh  there  was  nu  production  reported 
for  lftJ2.  The  known  deposits  oiror  in  many  localities 
ill  the  state,  nntalily  in  (irafton,  and  operations  are 
being  rcsiuuedat  Ituchcitter,  \Vind.sur county, una proj)- 
erty  whieh  was  worked  rather  extensively  dnring  1865 
and  istlii." 

<-iuld  bus  lx*eu  fuund  in  small  quatititiej^  at  8ume 
places  in  the  state,  but  its  ininini;  bns  not  proved  prof- 
itable. 


•  H>-]«  .It  of  the  VVnnnnt  Htate  (ieohi{Ekl,  1BDI-4,  page  U. 
i:i']H>rt  of  the.  Slate  ttMloKidtUM  tl]i>3aiiwnlRc«»rM»of  V«r. 

llli.Ill,   IMI'i-llKMI,  j,;);;,.  S. 

■  i  iiiic.1  si.u,-*  t^nrvcy,  "Mln«»al  Beeounuv  of  the 

I'liit.-.!  Stute»,"  ll'i'l,  ii;lm;272. 

'  i;e]i-  .rt tiii'Si.ii..  ( reologist  on  the  Mineral  Resonnwsol  Var- 

m..iil,  lS'»<»-l".Hli>.  |.;t.^'i.  77- 

'  I  nite<l  Stiites  •  km.I. .■^■i.iil  Siirv>>y,  "SUbM*!  RCBOUK$a  of  tbe 
l.  uit^sl  bUU'b,  "  r.H>-,  iia^e  .sii7. 
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The  relative  impoTtance  of  manuftu^nrinif  industries 

closoly  allied  to  <:ir  Uiisvtl  upon  tin-  mining  iiulii>hy. 
using  ua  tbeir  raw  luat^nHl  tbe  pruduvisof  iuiiiei>  und 
qiiufrictt,  ia  ehovn  in  the  following  table: 

Table  2. — MaiuifiNiurt$  hand  primary  iqaqn  tin  pnditelt  tf  iKfiw* 

and  ^uarritx!  1900. 


Value  of  product. 

.............  1HSittt,tU 

Kwvii  >ii»>ii  i>r<i<lm  l«  ii(  mlm*  i>r  ijiuurtis: 

Clity.  kIji"^-       Nil  lilt!  i-<r\Hliirla  ......  

Mi'IxUkuiI  mi-tal  [inKlnrtH.ollit'T  thitti  ln>iiuiMl 
*<f.l  

i.  vsi.mi 
no,  MS 

,    ll.On.Kil 

Tn'ili  -liinvs  thnt  tin-  r.it:i!  vtiluo  of  the  stiite's  niiin- 
lifiicturos  in  iiini>iuiled  lo  *y>7,<>:iS,81o,  und  tluit  of 
thw  BUin  ^14.t"13,801,  or  24.3  |)or  wnt,  wh.h  the  value 
of  thp  iirn^litctof  mamif!i(.'tnrinjrc'*t:'''l'-lii"<'nts  nxinff  iis 
their  niw  uiatt'rial  the  produfts  of  mines  und  quarries. 
For  1902  the  rf|iorted  value  of  the  output  of  the  mines 
and  quarries  of  the  stnte  wjis  !^r>.{KM.70.-),  or  0.3  jx-r 
C4Jnt  of  tlic  eoniliiiicd  vaine  of  the  state's  uiunufucturofj 
in  IIKX)  and  ininin};  und  quarrjriupf  in  1903. 

As  reported  ut  I  he  een.su.s  of  1900,  tlie  inanufaeturo^ 
of  the  state  employed  on  an  avemge  2S»,4a5  wufi^e- 
enrnersdurini;  the  year  and  \yeaA  9(12,237,684  in  wi^'^. 
The  eorrespomling  tijnires  for  mines  and  rjuarries  in 
ll>02  wciT  5,3y.S  wag-e-earners  and  $8,11  paid  iu 

wagM*  CoinpArinjr  the  ti<rures  for  man  u  fue  l  urea  aud 
minest  and  mininjr,  it  is  soon  that  nmniifaetures  em- 
ployed S4.5  per  cent  of  the  \\a;;e-oarnei-s  and  paid  79.7 
per  cent  of  the  \va{re>.  while  mines  and  quarrio^  gavo 
employuK-nt  to  15..')  p<>r  eont  of  the  wage*earncra  und 
paid  ^1',:!  ]M>r  tent  of  the  wujjen. 

The  followinif  talile.  eonipiled  from  ihe  re|>orts  of 
the  United  Utatos  Ueological  Survey,  showa  the  value 
of  the  annual  pivduction  of  the  principal  minerals  of 
the  8t«te  from  1890  to  1902: 

Tadlb  St— Valve  vf  mmml  inwiiu-itpn  ef  pruic^pcrf mnwiwlir  ISOO 

lo  VMS. 

(I'nllMi  CtBUaOcalcvical  Saner,  "tflncMl  Rnourceicir  the  Unllaii  States.") 
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JfiirM^— Veimont  lends  all  other  states  in  the  pro- 
duction of  marble.  The  total  value  of  the  output  of 


1  this  stone  In  the  United  States  in  1902  was  $S,0i4,lS2, 

:in  !  if  thi-  amount  Vermont  contributed  $2,688,164, 
or  h'X.  1  per  cunt. 
Marble  has  been  quarried  in  Vermont  for  more  than 

a(•^■ll1lM\  .  ll'..'  i  Tiil'r-f  iiutih  uti.  (  of  sueh  \vi>rk 
liaving  Ixjou  uuide  iu  iT^o.'  lit  iSHi2  tlio  6tate'»  output 
of  marble  came  from  the  quarries  in  Rutland,  Benntn^ 
ton.  Friiiikliii.  Cliilli  tiden,  and  (iniud  I.-^le  i  nuntii's, 
though  the  stone  is  of  kuowu  Oi'A;urrence  at  uiauy  other 
localities  in  the  state.*  The  most  famous  of  Vermont 
marhle  heds  are  tho.sc  of  Wot  I'litlaiid.  and  the  wwxw 
**Hutbud  luarble"  is>  utied  to  designate  citbur  that  from 
these  quarries  or  from  Proctor.'  Important  quarries 
ai-e  nlso  located  at  Doi-set  and  East  l>nr>rt.  iu  Uenuing- 
lon  county.  Mucii  of  thi^^i  stoue  u  of  tlic  tino«l  qualitj 
and  is  used  for  monuments,  decorative  work,  aiid  for 

slatiies.  as  well      fi>i-  u.-m-fiil  lmil>!iii^f  purp<isp«.' 

The  color  effects  ot  Vermont  umrl)k'  are  many  aud 
beautiful,  ran^inif  from  pure  wlute  through  all  shades 
of  Mue.  ;ind  snmrfinies  p-j-cen.  to  .Irr[>  blue-hluek, 
often  being  Ijeaulilully  inoitk'd  and  veined.  The  dark, 
varieties,  us  a  rule,  are  the  moet  durable  and  valuable, 

!dtltout.'h  tlic  ".vliitc  i-  in  tlie  greatest  demand  for  inon- 
unietUul  and  staluarv  work.  This  stone  differs  from 
the  marble  of  Italy  in  being  of  a  dead  white  color  and 
lacking  the  luster  so  characteristic  of  the  Italian  prod- 
uct. Marbles  of  ditterent  shades  of  gray,  with  sinuous 
\  ('iiL>.  as  well  as  some  of  i-eil.  pink,  and  chocolate  c<dors, 
pluin  und  mottled,  are  also  found. ^  Black  marble  is 
found  at  Isle      ilotle,  in  (Jruud  Isle  county. 

Since  the  deposits  in  Vermont  are  of  great  thickness, 
the  quarries  ooMsioimily  reach  a  cousidonible  depth, 
or  in  following  the  vein  the  opening  \a  pushed  far  under 
a  hill  and  foitns  a  cavern,  the  walla  and  i*oof  of  which 
are  sup{ioi'tiHl  at  inten'als  by  enormous  piers  left  for 
that  pur|K)se. 

The  valui  ..t'  the  marble,  both  rough  and  dressed, 
that  was  used  for  monumental  purposes,  amounted  to 
?;7.'>s,:5!»o.  or  riS.S  per  ci-nt  of  the  total,  while  the  value 
used  for  building  purposes  amounted  tO  |483,S66,  or 
1&5  per  cent  of  the  total. 

SUie*9*a  fryttallim  rtn^. — ^Tbe  occurrence  of  exten- 
sive granite  deposits  in  X'erniont  bus  )>een  known  since 
the  state  was  first  settled."  Notwithstanding  this  knowl- 
edge, the  tpmrrying  of  granite  as  an  industry  of  im- 
p(»rtance  has  had  ils  growth  almost  entirely  since  lS!Si>, 
allbougb  sniail  quantities  of  the  dtone  were  taken  out 
much  earlier.^  Granite  has  been  uncovered  in  appar- 

'Oiif  llniKlre<l  Years  <if  Aiiierirjin  ( "(imuicn'i'.  Vol.  1,  [age  1SI>. 

•  riiitc<l  Stato  f  iisiIiH.fic!il  Siirvcv.  Si.\lictitli  .\timml  I{«>[>i(r1, 
IStU-tCi,  fart  IV, 

'  Ut'IKirt  nu  th(>  MiirMi',  Slate.  ;.n.l  timnilc  linliit-trif^  i.f  Voriiiotit, 
liy  \.  I*fj'kiii...,  [xjip.  Hi. 

'.Slouta-  for  Building  and  J>cii>ntlii>n,  tiv  <_if<.iTf;i.- 1'.  Mi-rrill,  page 

*IUd..  tH«e«233to237. 

•lii'lMirt  ontho  Marlilc,  Slat»>,  ami  (Tranitc  liidiiHtry  <if  Vermont, 
paue  'M . 

'  Keport  of  the  (Hate  ti«ok)gi8t  on  the  Miueml  K«8oarc«s  of  Ver- 
nieiit,  IflM-lMO,  psfe  57. 
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3IINES  AND  QUARBI£S. 


ontly  inexhitustible  qnantitiw  in  all  parts  of  the  state, 

thoiijfli  the  center  c»f  tli''  LUMniii  .ni:i:  i  \  Ihl.'  iu<liislrv  isal 
Barre  and  W'oudbury,  iu  Wusbinj^tun  ruuuty.  In  fact, 
the  former  place,  now  a  tbrivinir  rity.  owes  prartioilly 
it^  wlmk'  itni><)itaii<  <"  to  tlir  <)imn  \  iiiif  of  tlii-*  >t(mi-.' 

X  crmout  jrranitcij  vary  in  vulor,  from  iigbt  to  dark 
5.'niy  and  raa^  in  texture  from  coarse  to  very  fine.' 
Till-  <rn»iiiti'  of  l\;irri',  is  of  tin-  U'st  »iuiilitv  known,  ni  l 
in  used  to  a  xety  largu  extent  fur  munuiueul»  uad  line 
deooratiTe  work,  becanae  it  taken  a  fine  polish,  and 
tstands  cxixjj'Ur  '  ii>  weatlu-i'  witlnmt  (ipiKircnt  injury.' 
The  «tono  cKX'urt>  in  thick  i^tratu,  and  ean  be  taken  out 
in  immense  blocks  wbich  frreatlr  to  its  value  a 
striic  tnnil  nmteriul." 

In        Vertuout  ranked  ttiird  among  the  granite  pro- 
ducing attttea  with  a  pradtK^t  valued  at $1,370,423,  or 
perwnt  of  ntiripr:il  nutjuit  <if  iln-  ~t;il''.  :iu  !  "^.il  |>it cent 
of  total  value  of  product  of  tho  iiuln.^My  in  thi-  country. 

The  value  of  the  granite,  both  rough  and  dressed, 
that  wais  u-i  'I  fo!  iti'MiunientuI  pur|ioses,  anionrited  to 
<fl,iOW,H»4,  or  77  [XM-  cent  of  the  stated  production, 
while  the  value  of  tlwt  used  for  all  otiier  purposes 

RllR.iint»'<!  I..  ?;'..;1.'_'l>M,  ,.r  L':;  i.,  v  .  ..nt. 

<<latc.  .Vlthoujjh  sliiti'  is  found  in  u  nujority  of  the 
counties  of  the  state,  there  are  three  distinct  belts  trav- 
crfiin;;^  the  i  a-trni,  hiiddli".  and  western  jrii  t  -  > if  t lie  --tatf  . 
Of  those,  tlie  western  belt,  espccialiy  that  section  iyinj^ 
in  Rutland  county,  is  by  fnr  the  most  important,  and  it 
is  here  th:it  the  well-known  quarrie--  rtt  Cn^tli  fon.  Fwr 
liavon,  I'oultney,  WelU,  and  Puwlet  are  hx'ated.' 

The  firat  slate  quarry  in  Vermont  is  said  to  have  been 
opened  in  i  snr>,'  although  the  year  ls:{;i  is  usually  consid- 
ered t»>  Ije  tho  date  of  the  In-ginnin^  of  the  industry  in  the 
state.  It  was,  however,  not  until  1S4.>  that  the  quarry- 
ing of  thi«  stone  began  to  assume  the  proportions  of  an 
important  branch  of  the  mineral  industry  of  tin-  state.' 

In  Vertnont  slate  is  fomid  in  many  colors,  the  most 
common  of  which  are  green,  purple,  Mack,  reil,  and 
chocolate,  with  the  variegated  or  mottled  \arieties.'  a 
single  quarry  not  infrerjuently  prodin  in^  sovend  diller- 
entcolorsof  ^tone.  Of  the  green  shades,  there  are  two 
elaxst^  known  as*' sea  green  **  and  **  unfading  green," 
both  being  used  extensively  foi  i-ooliug  purposes,  the 
unfading  green  retain in^r  it^  color  permanently,  while 
the  sea  green,  ujwn  ex]XMure  to  weather,  turns  to  a 

yellowish  l»rown.  The  <|uality  of  the  two  is  about  the 
same,  and  whore  tine  artistic  eli'ect  is  not  sought  tlie  sea- 
jjreen  variety  is  equally  satisfactory.* 

'  RfjKirt  'in  tin-  Marble,  .^^lut.-,  umi  (intiiilf  Imliixlry  of  VrriiKiiit. 

pap  o-i. 

'  lielhjis  Hi  llii-  Stale  ••eiMntrist  <iu  tlie  Mineral  lieMHmt'H  i>i  Ver- 
mont, ih«i-hh;o.  57. 
»lbi<l.,  f.a«es  '1"  iiiid  .'>H,  and  «l  to  QH. 

*  Be|Kirt  on  the  .Miirblc,  Slnte,  nnd  GnuiitaalndDfitriefi  nt  Vermont, 
yme^  'is  to  ii7. 
^ st<iiies  I'or  Ilutl4ing  and  I>eoi>nition,  pogee  186  and  196, 
'  i;<  |Kjrt  oa the Marnlt, Slate, and GtanileliidtMtricfl of  Vmnnnt, 

pat-i'  4:l. 

'  KejNirt  of  the  State  (ie<>l»t.'i»<t  on  the  Mlnm]  ResooroBS  of  Ver- 
uioiit,  I^iW-IMM),         17  ft. 
•The  MinanI  Indaatfjr,  1«07,  Vol.  VI,  fiafe  SM». 


I     The  quarriei*  are  all  open  pits.  raniHng  in  depth  to 

a>  11 1  Ufl  I       ^li  l^  I  fi  '  t .     'rii<-  1 1 1  i;i       ']\vj-  (if  -l.it  I  In  :ii ;  ( mil  ■.  I 

I  by  an  enorn»<nis  waste  t>f  iiiaterinl,  not  more  than  one- 
I  sixth  of  the  total  quantity  of  nick  removed  bning  avail- 
able for  Use.  and  the  l  .ir.ii  piles  <.'row  with  -ih  h  1  iipidity 
I  and  to  such  size  a-s  to  bccouie  a  serious  hindrance  to  the 
I  progress  of  the  work.* 

The  state's  pr.^lni  t  i  f  >lute  in  iim iimted  in  value 

I  to5>l,4tht,yi!S,oi-  -Zi.^  percentof  the  total  v  alue  of  itisout- 
I  put  of  all  minerals.  Of  this  amount.  91.4  per  cent  was 
used  for  ritotini.'  jMirposev.  \'ernioiit  ranked  second 
I  among  the  states  in  liMt  in  the  production  of  !«late,  and 
I  the  output  was  valued  at  SJS.Tpereent  of  the  total  yield 
rif  tlii<  country.     It  was  ]  ui      t'l,-  u-ual  'm  ludinj;' 

rooting,  school  :«late^,  hcils  tor  billiard  tattles,  etc. 
Large  quantities  of  domestic  slate  are  exported  and  the 

deniaixl  increases  steadily.'" 

Liiutxtonm  and  dfdiniiiUM, — The  most  inqwitant  de- 
posits of  limestone  are  found  in  AT^ashington  and  Orange 
counties."    TIh'  -tiiiu-  has  Ikm-u  quarried  on  I l.c  -1  Mitin  rn 
I  eud  of  Isle  I-i  Motte  for  over  a  century ,  the  qunrry  being 
I  nowhere  mneh  below  the  level  of  the  lake.'*  The  «tone 
is  thickly  liedded,  thus  jM-rniittinj;  the  removal  of  blocks 

I la  or  Iti  feet  in  thickne.ss,  and  ranges  in  color  from  white 
to  dark  gray  or  black.   The  value  of  the  stone  burned 
for  lime  forme<i  !t7."J  i^t  r-.-nf  of  f!|i'  fiital  luniliw  r. 
Ail  otJurr  uiimmh. — The  only  quarry  credited  to  \  er- 
I  mont  as  having  produced  buhrstones  and  millstones  in 
j  l»in*  is  in  HutlMriil  romitv . 

CUy  hoA  been  found  in  Urund  Isle  county,  ^ouic  of  the 
1  depodts  being  S5  feet  thick,  and  in  small  quantities  in 
variou*^  ■  tli.  r  jmrtsof  tlie  stut.  .'*    In  H'  il!  :i  ■j)roductioii 
j  was  reported  by  two  estabii^hiiients  located  in  Uenning- 
I  ton  county. 

An  iron  ore  mine  locjited  near  llratidon,  Ktttl;inil 
t:uuiily.  rejxirted  a  small  pr(Kluction  for  ISH'isi.  I'lio  ori- 
has  also  been  found  at  Monklon,  Bennington, and  other 
loctilitii  -.  mostly  in  the  sniif'irrn  jnirt  of  the  state."  It 
Usually  occurs  in  the  form  of  bog  ore  and  limonite,  and 
was  first  discovered  at  Brandon  in  Lsio.  soon  after 
which  a  forjr  ami  furnace  were  ertM  ted  there.  In  the 
same  vicinity  tn  lier  has  (►eeii  ciiscrtvered."* 

In  liKHS  small  amountt^  of  04' her.  ir(»n.  and  metallic 
sub.stances  were  extracted  in  Uutlan<i  county  tiiiil.  '"'ing 
;;^r<Mind  for  paints,  wi're  i-lassitied  as  crude  mincial  |ti<,«- 
menls.  .\side  from  the  small  value  thev  added  to  tlie 
i  totid  mineral  output  of  V'eriuoiit,  these  serve  chietly  to 
show  the  diversity  of  Kutland  county's  mineral  wealth. 

There  «  as  one  quarry  in  Orlcansi  county  t-  iji  which 
a  production  of  oiUtones.  whetstooes,  and  t<cythestonea 
was  reported  in 

*The  Miaenil  InduBtr\-,        Vol.  VI,        <hn»  uikI  <ii)7. 
**  (bid.,  page  eo». 

"  Report  of  the  Vermont  State GooIo«lsl.  lflfl»-15W0,  pajj*-  30  ff. 

1  "  Ue|Hirt  iii  llic  Sijiiei  icilo'/i-it  oti  the  Minenil  Iti-siiim  i-s  nf  V»t- 
iiioiil,  ISll'.t-l'.NiO,  lau'e  .SI. 

"  UeiMiit  1.1  Die  \  en  it  SlaU!  Gwiuxiitt,  1901-2,  |iagt»  111. 

■*  I{e|i<)rt  ni  ilie  State  (i.'..Iot|3at  on  the  MinenI  Hemnn'ee  o(  Ver- 
mont, IHSiK-l'.RHl,  iiage  J.V 

^  K«port  of  the  Vctmont  Slate  Ocvlogiol,  l»0l-2,  }wgm  14  and  1ft. 
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tnihi*Mac*  and  mlllitoDCi,  S:  aqoiper  ore.  1:  tiM,  1:  fotd  nnd  illiwr.  (;  miKum,  S;  inAsDrtal 

(..'TiiiHi  ncportcd  under  iron  m*);  marl,  i:  mln.it;  mlnvtal  plgnieoti^  crndiN  S;  piwdom  «u»ia!,  t  (no 


The  range  of  luiuerul  iudustry  in  Vii^nia  iu  il*U2 
vrtta  wide  and  varied,  coinprislngf  tvitbin  ittt  itcope  the 

|>i'>Hli)i'li(Mi  (»n  a  coiiinH'iTiul  si-uloof  (wi':it v-four  ilillVr- 
ent  uiiucraU.  First  aiuoug  the»e  in  point  of  x  alao  was 
the  production  of  bituminous  coal,  obtained  in  the  main 
fi<nii  till  \  ,i-t  1 1  posit tif  lii;rl)-}5i-'i(t«'  ••'ti'iiiii  and  eokiiij^ 
e<Kil  iu  tlic  {kjutbweiitdru  part  of  the  state,  it  is  lbit$ 
region  that  furnishes  the  celebrated  Pocaliontas  eoal. 
Iron  dfi',  un^  i-\tr'!i-.u       iinHlmnl  -n  <m'- 

cui-s  ultuiiig  the  iiuui»luin.>  in  depu.sit^  of  rciimrkiiWe 
richness,  the  beds  of  ore  bein|^  from  SO  to  100  feet  in 
thii'!;ni  luid  nmiiy  mi!r-  Ioim/.  For  Htio  ijiilos  tin* 
western  tuothilli*  uf  the  illue  KiUye  are  lined  with  brown 
hematite  ore  and  solid  inai«e8  of  it  appear  along  the 
.\llr"j-|i«»riii»^. '  Til  '  yi.'M  of  Wrown  honintit''  from  this 
royioii  *  on)jii  ii<  n  uti  important  |K>n  i'ntaj;>'  ot  the  total 
output  of  tlii>  Minety  in  the  eountrv,  and  also  oon«iti- 
tutv^  tlie  bulk  of  iron  oi'e  produ'  i  ii  iii  in  I  In'  state. 

The  industry  ol"  iuaii}:iitiese  on-  uuiiin;^  iisid  its  hei^in- 
uing  in  Vi|->;iiiia.  ami  Mioie  tinii  one  half  of  the  total 
output  of  tliis  niili*<l-:ll  in  thi>  I  Hite<l  .Slates  has  lieen 
wiilrihuled  by  tlie  iiiine!i  of  tlu?<  ^tate.  durinj;,  tJu-  thif4l 
of  a  «entury  of  nuuignneae  ore  exploitation  in  tlie 
country'. 

Tlie  lead  and  zinc  deposits  of  Wythe  oonnty  hiivo 

been  worked  for  more  than  :i  hiin  iinl  t\. '■iit\  li\r 
yuttit*,  and  furuii^hed  lead  to  both  the  Continental  and 
Confederate  Armies.* 

'  Kiti);'«  I  lnii<ll«iH)k  ol  t)i»'  friitdl  Stnti-t.,  ])uitf  tCiS, 
'Inkitmrtuin!*  oi  iJh'  .4iii«riciui  lui-tatultt  uf  Mioius  KuKiuei.-ni, 
VoL  V,  |iii«c«Sw 


The  great  gold  lielt,  2uu  niile«  in  length,  which 
stretches  froni  the  Potomac  to  the  Dan,  has  furnished 
nioie  than  *2.«hm».imi(>  worth  of  ^oiM  to  the  .Mint.' 

The  copper  dei>oiiitM  of  the  state  aix»  extcnijive,  espe- 
dally  in  southwestern  Virginia,'  and  the  noted  deposits 
of  Louisa  county  have  long  been  the  seat  of  an  impor* 
taat  industry. ' 

The  mndstoneHof  the  Blue  Ridge,  the  limestoneH  ami 
slates  of  the  valleys,  and  the  t,'raitites  whieh  af'  w  i  !rly 
distributed  aHurd  iin  abundant  <«upply  of  building  iiui- 
teriala,  and  their  exploitation  coni^titntes  an  important 
industry  iu  the  stale.' 

From  the  fertilizing  luarli^  and  greeuiMinds  of  Tide- 
water westward  to  the  vast  coal  und  metalliferous  de- 
lK)sits  near  the  Kenlneky  and  West  Viiyinia  line- 
spread  a  great  variety  of  ininend  wealth,  whicii  atfoi  d^i 
audi  basis  as  to  make  the  mining  industry  an  important 
fa<  tor  in  the  industrial  aelivily  i>(  tlie  state. 

The  following  ia  a  list  of  niinei^U  of  known  occur- 
rence in  Virginia  which  were  not  produced  conuuer« 

(■iall\  in  1!>0-J:  .Mlaiiili  .  iluni.  aisciiii\  ftisnuith.  ear- 
buniti',  feldspar,  tire  elay,  kaolin,  marble,  pluuiljago, 
quartz,  serpentine,  and  tin. 

Work  of  a  develoj»in;r  ehuiaeter.  where  no  piodtic- 
tion  was  realized  from  the  mining  proiwrties,  wai*  re- 
jK-rted  by  .•.  operators,  and  was  confined  during  19(»2  to 
gold  and  ailver  and  manganese  ore.   These  operators 

'Tniiisadioiis  ..f  the  AmeriCBU  laatitntieaf  Mining  EnginaeiOi 
Vol.  V,  }>auf  SI  ff. 
♦TN  Niwr  International  Eacjrclopcdia,  Vol.  XVII,  pa*!©  874. 

(.■«•) 
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paid  $1,535  to  8  ^ularied  officuls,  derks,  etc,  dnriitg 

1!H12.  atul  pivc  fm[>!"vii>ciit  to  iin  nvcnijrc  rmiiil»>i'  <if 
r»l  wajrf-cariu'rs  \\in>  i>'cci\t'd  !*t7.H<;4  in  «a}rfs.  C'on- 
tfiu-t  work  amounted  tO  $l.'>s.  iiii>'r«'llai»ornis  «'.\i«'tisr> 
to  ;^!*.7r>2,  and  the  cost  of  supplieti  and  material  to 

The  relative  impoi  tuncr  of  aiftiiula<  tiii  iii<r  imlustries 
<|<wfly  ulliod  to  or  Imsi'ti  in>oii  llic  iiiinii)<r  iiKliistrv. 
using  as  tlioir  raw  luuti^riul  tlie  products  of  miut's  and 
quarrieg,  k  «bown  in  the  fbllowinsf  table: 

Tabuc  S. — Mamrfaebtw  /^m,,!  priiwirihi  upon  (h» proAaUof  «iiM* 

and  quwrrie*:  iStOO. 


Value  of  pfoduet. 


JUlManuCiK'iiin'-'   tl3£,17I,VW 

BOM-il  Ill-oil  |ir">liKI«  i>(  mine  or  r|iiiirrlc»: 

Chpnili'tiK Aliil  iillli'^l  |«r<i«lnft>i  

Cljiy, ^'liiw*, fliiil  wliiinr  prxKliK't*  

Irvkniinrl  ftcN-l  «nil  tlifir  pnwlnc-ls  


l£t  


5.«r.«.Km 


TUB. 

C'uiil.  Ulu- 
■nlnous. 

Inm  ore. 

iv^l  

yjs 

i.M 

V, 

IW>.'  

^T  **,  VZi 

TO 

•  1 .  'V-*  t.  '.'77 

1894.... 

Slli. --A. 

IMS.... 

»f,i,  «T.') 

;i'^;.o77 

ISW.... 

1,  -•-ii, till' 

W»7.... 

l.ff.'l.'.ll'* 

:i7i,ii:il 

IWH..,. 

1,<I7II.  117 

1 ,  j-tr,  .".m 

vm.t.. 

1,S(«..'!I 

•1,  7'ilr,  illl 

1900.. ..1  lAti.til 

■1,  i-^<,  il< 

IWl..,. 

»»«  .. 

l.e^ij,  7ny 

Limti- 
•iM)  cement. 
milM.  ' 


si.y».cc'. 

I70.ii.<i 
MS,  MS 

we,  aw 

US,  MS 

aas,«40 
«8,m 


10.000 
14,  CN 
8,100 

T.tao 

10.308 
9,13» 

B,aai 

38,100 
n,8S6 


6M 


SS3S,ft«<. 

nokOto 
m.m 
122.  an 

I6,0<0 

n.oM 

196.  ISO 

358.  ssa 

-J7:..  7<II 
■J".',  lull 


tlUle. 


.  Maa- 
jfanen 


w,m 

lOObdM 
ItT.UT 

138.  ifa 

III.  Si 

iaD,»4« 

M,I10 
1M,U1 


>N<rtKjKirlad  aa|«nitel7. 

*Inclliq««  pmducUoa  mm  Wcct  Vlnliiia. 

•  ftopwwd  wltk  tlH»  f  MdnctliA  for  OUa 

<CWHII»<lt«ltO(. 


IMiWKlM 


Thi^  total  vahui  of  th«  product-s  of  tho  maiuifiiotiirinf,' 
indUMtt'ios  Itiiwd  upon  mining'  wa.s  )j!'J7,l*7"2.«»(>l,  or  20.*i 
jwr  oont  of  the  total  value  of  the  pniduot  of  all  inanu- 
fatturiiig  industries  in  the  stat<»  in  l*.)iX).  During  the 
Bain«  year  there  were  employed  io  all  bmdiea  of 
manufacture  in  the  state  72i,702  tvage-earneiA,  who 
■were  paid  $22,445,720  in  wagen.  In  1903  there  were 
employed  in  the  mines  and  <|uanies  of  tlie  stale  H.'.Wi 
Wttge-earnerss  who  i-©ceived  $i),468,45U  in  wa^.  (Jom- 
parin«r  the  fibres  for  these  two  branches  of  industry, 
it  will  he  seen  that  S'.t  p(>r  cent  of  the  vva<r«--eMr;ii  i -. 
receiving  bii.d  per  cent  of  the  wajres,  were  employed 
in  manufacturing,  while  11  per  eent  of  the  wi^e- 
eai  iM-rs.  recoix  inj^  13.4  per  cent  of  the  «ag«e,  were 
employed  in  niiii'mjr. 

Till'  folltiw  iiMj  t  i  rniKjiihHl  froiii  the  reports  of 
the  United  f>tat«a  Ueuiogiuil  tJunrej,  shows  the  value 
of  the  annual  prodnctioii  of  the  principal  minerals  of 
the  state  from  1890  to  1908: 

Tabu  S.—Valtt«  ef  ammal  jirothcfioM    prindpal  minnalt:  1S90 

to  190S. 

[rnilcd  HIalea  Gwitnctrnl  euTVejr.  "  Uinenil  It.  «uiri  .-aVif  lh«i  rnil«i!  8UI«*."; 


I)i.ll5» 

IMVW 

tt,OI9 
Cl,M 


CtKil.  The  tiiiniii*.'  of  eoul  in  Virjrinia.  and  in  the 
I 'nited  States,  t>e<;aii  in  1 77.">.  iiejir  liichniond:  itsoecui'- 
retire  in  this  locality.  howc\i>r.  Iiad  beeu  noted  siume 
live  years  earlier.'  Kioni  the  iN'^rjiuungof  theindofttry 
ot"  coal  iiiinin^r  until  17^!'  fli  -  entire  output  weiit  to 
supjily  the  local  deuiand.  Kurinij  17SVt  the  product  of 
the  mines  he^an  to  lind  a  wider  market  in  the  northern 
cities,  and  for  many  yeiu>  the  Uitiiminons  <-oal  deiKi^its 
of  the  Kichmond  liasjn  were  the  only  i»our<-e  froni  which 
thi«  mineral  could  l>e  jtrocured  and  ahipiied  coast wise.- 
Thc  product  »eut  t»ut  in  this  waj  to  other  vities  hud 
gi  iiwa  in  1822  to  48,000  tons  and  in  to  143.000  tons.* 
About  this  tune  tlie  discovery  and  development  of  other 
eoal  areas  earrjriug  deposits  of  su]H'rior  quality  and 
more  eeunomical  of  exploitation  caused  a  rapid  decline 
in  the  output  of  this  region.  By  the  nuddle  of  the 
century  the  production  of  coal  in  tbia  field  bad  praeti- 
nilly  ceased.  For  more  than  a  quarter  of  a  century 
the  ouf|>m  o|  oal  in  the  state ms  infl^nificant,  but  the 
building  of  the  Norfolk  and  Weatern  JBailway.  in  l^^sa, 
was  followed  by  the  development  of  the  great  coal 
deposits  of  southwestern  Vir^nia,  notabl3-  the  Poea- 
hontau  I'egioD,  and  the  state  aoou  ouue  again  into 
prominence  as  a  ooal  producer.  In  1880  the  total  coal 
production  of  the  state  was  oidy  1  t'J.t'Oit  short  tons,  but 
in  Ititttl,  or  aeven  yearx  after  operations  in  the  new 
fields  were  under  way,  the  output  had  increaaed  to 
so.').7s(!  short  tons,  and  in  1903  had  reached  a  total  of 
3,ltt2,yyS  »bort  tons. 

The  followtnfr  table,  compiled  from  the  reports  of 
the  (■nite<l  .States  (reologiinl  .Survey.  -Iidsv-  the  annual 
produetion  of  eoal  in  the  stjite  fri>m  l.^'ili  to  ltN.)2: 

T  ini.K  4. — Aiiii'i'il  jf\-iiii'iflif)ii  'if '•iml.  hidiiiiiii'i'ix:         In  tt'1):;. 


BiHmUini. 


ShontoBi. 


IS.'.'  . 

It.'  i 
Iv.'l  . 

iv.'li 
1<.'7  . 
I<J-  . 

I-.:,' . 

1-:|J  . 

\-:a  - 

1834. 
I»36. 

mi. 


ICti. 
liXi, 
I"-', 
lis. 
13.'. 
IJ-i. 
I.'l. 
I -II, 

Uii. 
|l>7 
'Jii 


I'M  . 
IM'. 

iMi; 

1W7  . 


I,  r<<i 

.010 
..  UXj 
i.  7* 
'.>.'j 
11.41 
tMIl 

iKKl 

4NNI 
IIINI 

mni 

IHHI 
IHItl 
iKI*> 
IIW 

i;o' 

S,M*> 

n,  r.lO 
i>.ti,»i 
.■.,i><i 

U.HKI 

'.I.  I 

"1.  ••yv 

s. kill 


ls|9  

1.'>.CW 
ICT.ml 
IOlKI 
lis.  t  Oil 
r^i. '  ••1 

7o.ri»i 

J^l.  7vi 
:Vi.6S7 
t.i.  »>iS 

1S77  

I^'.l  

tsTS  

KvJ  

!h\«  

IsM  

IxV.  

l  s>-,  

ls:,T  

l»-,l  

ls>l  

!stj  

IS-^i  

ISHl  

Is.''  

77.  KUl 

nvi 

iss'  

isv;i  

I  svi           .  . ,  . 

fil.7-.ll 

fl.  I«'l 

C.  I.'l 

i^ii  

ISnH  

III.IXHI 
ID.  IHH) 

1'^KI  

iMil  

411.111  til 

JII.  IK.HI 
IKMt 

IVI!)  

IS  7  

Ml,  n;>\ 



1W7  

1  S7(l  

m.'M , 

WllWO 

*».  no 

t.7.'.l«l 

1ST.'  

)s"  !  



!'.««  

I'iTl  

71,1.  IW 

I'M  

1''7-.  

1.  yy*.\ 

lilM2........ 

IH>.IHII> 
•Mi.  INKI 
IlkVlMIO 
112.1100 
II. '.IKK) 
lU'.lKlO 

n:u'..  otut 

fKi7.t>IIO 

(f.'A.-Ji!3 
l,tf7i),  WK) 
7»ii 
7*4.011 
7:ili,31Kl 
ii7r..iiir. 
K-.1>,:C!!> 
l.'JL'.MM 
l.Sf.-i, :.-.'» 
l.'iM,7j;i 
1,&».302 
l,8t!>,2;« 
3.IOiKT91 
«..141B,7I« 

i,rA,m 


The  coal  depo$«it»  of  tlie  state  owiir  in  two  distinct 
area:$.   The  first  of  tbe»e,  thai  in  which  the  industry 

*  United  StalM  Gvoloj^enl  Sonrey,  Tventy-ceooad  Aanual  £9- 
nort,  Bart  III,  {Mice  38, 
'  Btatietic*  of  Goal,  by  R.  C.  Tkylpr.  page  31. 
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of  foiil  iiiiiiiiiir  ill  the  cnuntiT  hiid  it.-*  iiKLiHii»ii.  coin- 
priM's  (lie  Luiiiitio>.<>f  llonrico.  Cliostoiticld.  tiiid  (Joocli- 
laiid.  :iikI  purtsuf  rowliutiin  and  Aiiu-lia:  llio  si'ioiid.aud 
by  iHf  tlie  inoi"e  impoi  tanl  (i<dd  of  tlic  •*tato.  is  a  part 
of  the  great  Ajipaludiiaii  i-c^rion  um]  |ii>s  {q  the  south- 
ivcstcni  p;irt  nf  (ho  stah*.'  Pcrlmps  tlu-  most  ivniaik- 
uliU-  and  valuiililc  o<  turrcjRt»  of  bihuniiious  coid  to  Im- 
found  in  the  I'nited  States  in  (f^>4ociatioii  with  vast 
deposits  o(  inetallifei-ous  ores  is  that  forming  liie  soiuli- 
ea^stern  pcjrtiou  of  tlic  Kunuwbi  basin  and  oouiprifiujj; 
Tazewell.  KuMoll,  Scott,  Bachanan,  Wise,  and  Lee 
coanties.* 

Iran  <)»w.— Prolwihly  thp  first  iron  or©  miniiijr  in 
the  New  World  occurred  in  Virfiinia.  for  on  April 
IttOIS,  a  ship  belonging  to  the  Virginia  Company  of 
London  sailed  from  Jnmostown  loaded  with  iron  ore 
and  other  fointnodities.  rcaehing  Knjrland  on  May  tiO. 
The  record  of  this  first  exploitation  of  American  ore  by 
Europeans  states  that  this  ore  was  smelted  and  IT  tons 
of  metal  were  sold  at  i'4  per  tun. 

For  iieveral  years  following  tutiucroas  attempts  were 
made  by  the  Virj^nia  Coni{>un\  to  establish  the  indao- 
try  of  iron  mannfaeture  in  the  vicinity  of  Falling  ereek. 
Under  the  direction  of  John  Berkley,  who  waa  aent 
out  by  the  company  in  1681,  the  construction  of  several 
plants  for  the  i"<^dnetion  of  the  ore  wa^ 'i>  ;iuii.  How- 
ever, just  when  these  works  weru  neariu^  i-umpletion  and 
the  pi  osjH'cts  for  a  rapid  development  of  the  industiy 
were  briglit.  llir  .  dlony  was  n)assju're<l  by  tin  Indians, 
on  March  22,  1*>22.  There  is  no  record  of  further  ef- 
forts to  nmnnfactnre  iron  in  the  colony  for  many  years. 
Ill  Ii;s7  i'l  I''-*'         ^^'illiam  Byrd  set  on 

foot  a  ph»ii  to  rebuild  these  worlis,  but  the  project 
never  materialised.* 

In  the  eightei'iitli  n-ntury.  however.  t!ii  mIdhv  be- 
i.'atue  very  proiaincnt  in  tiie  manufacture  of  iron  and 
fulfilled  in  an  eminent  detrree,  though  at  a  much  later 
(lav,  (he  expei-tat ioii^  h  bad  been  riiti  triiiiii  ■!  of  i|s 
iron  producing  uijnibiliticn  by  the  enterprising  but 
unfortunate  Virginia  Oompaoy  of  London.* 

To  Col.  Ale.xander  SpotswtHxl.  whi)  was  governor  of 
the  colony  from  1710  to  iT2;i,  har>  been  uecredited  the 
honor  of  establishing  the  iron  industry  of  the  state  on 
a  firm  and  ])ertnMiii'tit  ''iisis.  During  (his  period  a  otl- 
ony  of  Gernian  i'l'otestuutsi  settled  at  the  head  of  tlie 
Rappahannock  river,  with  the  hope  of  locating  minct^. 

I(   i-i  probable  that   tlii^  tirst   fiiriiiico   in  (lie  sintt'  \v:i. 

owned  by  (  iov  ernor  .Spotswuod  and  was  built  and  o|w!r- 
at«d  in  1 715  or  1T16  by  thene  German  nunerH,  who  were 
in  hi-  i-niplxy. ' 

The  indu^stry  of  iron  making,  tbo  gixjvvtli  of  which 
waa  stimulated  by  encoaragement  from  the  colonial  gor- 

't'.Kil  StiitiMii-^,  inililivlii-<l  l>y  .\l<krA-  l{iik-\.  H-llJ,  |mil'<-  !*>(. 
''rmnniu.'lioiJ-M  ui  ttie  Auiuricau  iuKtittilt!  >>t  .Mjuiug  Kugiutwrt, 
Vol.  VUI.  ■atgo  343. 
*In»i  in  AIIAsw,  by  JamcB  M.  Swank,  ptitn>  108. 
«Ibid.,i«ieeflld3tol07. 
•Ibid.,  pages  25B  and  2B». 


eriiuit  iii.  -pim.l  rapidly  into  othnr  locnltties  and  at  the 
begimiiiig  of  the  Revolution  wa-  iin  ini|M)rtant  &ctoriD 
the  industrial  dcvclopmeitt  of  the  eolony.'' 

In  conunon  with  other  industries,  iron  making  took  a 
fresh  start  Subsequent  to  the  War  of  the  Kevohition 
and  for  many  years  nr>  "-tut.  in  the  I  nioti  gave  eh)s<'r 
attention  to  domestic  nuuiuf;u  lures  than  \'irgitiia.  .\s 
th<>  result  of  various  eauscs,  however,  (he  iron  iiMlnstry 
in  Virginia  declined  rapidly  toward  tlie  middle  of  the 
nineteenth  eentury  and  by  1M.")(5  many  of  the  furnaces 
and  forges  bad  been  abandoned.* 

A  new  er;»  of  activity  in  iron  working  in  \'irginia 
openeil,  however,  with  the  diseovery  of  va.st  deposits  of 
high-grade  ore  in  the  southwestern  part  of  the  state. 
This  was  followed  by  extension  of  niilroads  into  the  rc- 
gi<;n  and  the  exploitation  of  the  celebrated  c04d  deposits 
of  the  Pocahontas  Flat  Top  district,  and  has  resulted  in 
a  reawaketiing  in  the  industry  that  has  agsiin  brought 
the  sUite  into  prominence  a.s  an  iri>n  producer." 

The  following  table,  compiled  from  the  reporte  of 
the  I'nited  States  Cleological  Survey,  shows  the  anniml 
produ<  tion  of  iron  ore  in  the  state  from  lSit(»  to  U>02: 

'r.\m,K  .">• —  liili'i'il  priiilnrtioti  of  imu  orf:  MT/"  lit  t'.xtj. 


VMS. 


IKHI  . 

\<m . 

!!>!». 
UM. 


Lone  toM. 


"41 ,  W-T 

I  ftlll. '.•»■■> 
i«(Xi..yi> 


1*1 . 


LmnD  totu. 


:n,  lis 

.•.S-,  'AS. 
I  '.*1,47« 
'  ".Ml ,  fjl 


<  InclndM  pfoduatlaii'  Iroai  WMt  VtnliilB. 

TJiii'Ki"  '  -  7  /,. /■/  ,./,'.>.  Till-  predominating  rocks 
of  the  region  west  of  the  liluc  Hidgu  are  the  limcHtoncs. 
This  region  has  long  been  famous  for  the  occurrence  of 
natural  i-iiriosities  in  the  liniestone  formation-.  --1.(11 
W'eyeii*  cave,  in  Auguota  county,  the  faves  of  Luray, 
in  Page  county,  and  the  Natural  Bridge,  the  arched 
remnant  of  a  cave,  in  Rockbridge  county.^ 

The  lituestoueM  have  lieea  quanied  extent^ively  at 
nnmerooM  places,  but  have  been  used  to  only  a  very 
limitcil  ■  \ti  ?it  for  buiMini.'-  purposes,  (lie  bulk  of  the 
output  In'ing  ulilixed  for  making  liuie  and  ati  a  dux  in 
the  reduction  of  ores. 

Siil^J.ii,'  iiiii}  jit/rif' . — The  extensive  pyrite  tlcposits 
of  the  state,  ami  esjiecially  (ho.se  of  lAiuisu county,  where 
p  rac  t  i  ca  I  ly  i  nex  ha  list  t  ble  1 1  uantitiesoccur,  have  long  bee  n 
exploited.  The  bulk  of  the  product  (tf  (hesc  mines  has 
gone  into  (he  maiuifactiire  of  sidphuric  acid,  the-  demand 
for  whi<'li  conuttodity  has  increased  tnaterially  during tlw 
last  doc4ult  .  ;i-  >  result  of  its  extcndiil  use  in  the  man- 
ufacture ol  pi(|>cr  from  wtxxl  pulp  aud  iu  the  muuu- 

*IroB  in  All  Ages,  paooi  261  Ui  SflO. 
Mbid..  pages  iiOtoSTI. 

■The Nevliitwnatiimal  Encyclopedia,  VoL  XVII, pag» S74. 
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facture  of  BapeiphoHpbateB  from  pbosphate  rock,  in 

uliiih  lattvr  process  a  i-liomicnllv  piirt'  sulphuric  acid 
is  not  etiiwiitial  and  tbat  iiiudc  froiu  pj  rito  j^crvett  the 
purpose  «qnitlly  at*  well  ns  that  made  from  sulphur.' 

Iti  tb»'  pnxluction  of  ])yrito,  tin-  imjiortjiiM**  of  whicli 
ii>  rapidly  iucreai<>iug,  Virgiuiu  took  lir.st  rank  iu  lS>u:^. 
with  an  output  valued  at  9501  ,€43,  or  64.7  per  cent  of 
the  total  yieUI  of  thi-  iiiinri:il  iti  the  I'niK-d  States. 

(Client. — The  industry  of  the  iiiaimfacture  of  wuieiil 
from  natural  took  In  Viripnm  dates  from  1835  and  had 
its  hej^'imiintr  in  l*nf!chriitt!'i-  unty.  'I'hc  <)ualily 
of  this  tii*!jt  product  was;  cxccliciit.  VVork»*  vcvrv 
esteblnhed  at  Balcony  Fallif  in  1848:  mibtwqnently  this 
plant  was  (It'^trovrd  (n-  flnod  niid  later  was  reluiiit  <>ti  a 
more  extended  suiie  ut  l^oeker,  a  ziliurt  distance  away, 
wbere  it  is  at  present  in  operation  and  enjoys  the  dis- 
tinction of  li('ill<j-  till'  n!.:li       urti'i  r  n  lilrlll   pluill  in  lIlC 

state.  Another  lar<j;e  and  important  rement  plant  in 
located  near  Staunton,  at  Crai^srille.   Ft  wh»  built  in 

I'.Hin.  and  in  ll'o-i  runti'ilMitcil  .in  itn]nirtu;if  i>i  ri  i-i;t:»}i-(' 
of  high-gnide  eeim-nt  to  the  total  nutpul  of  tins  mineral 
in  the  state.* 

Talilr^  <  n!npiled  from  f"i«'  ii  ports  of  the  United 
k>tate!<  Cieologiuil  Sui  vey,  hIiows  the  annual  production 
of  cement  from  1880  to  1902. 

Taaja  H^Anmal  proitieUM  tfemaU;  taoo  to  i»03, 
p'niMl  BUM  Gcologleal  8iimr,"UlMnl  HcsounMHof  tbuCntted  atutb-.  ] 
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'  liir]nilf-.i  [inMliK'tiiin  fnnjj  WcM  Virv'tntfl, 

'  Jnc'lmh'tl  ill  tlw  jmMltK'iinri  nt  Ohio 

Siliccvu^  cryKtulliin  n»:ks.—'i\w  production  of  f>uil<l- 
ingr  stone  ton  long  heen  an  important  indnstry  in  the 
.state,  and  the  output  of  the  \';rL:ini;i  L-i  init-  iiuiirries 
baji  been  used  iu  uaauy  notable  stnictures.  Among 
these  is  the  State,  War,  and  Navy  Department  btiild- 
ili)jf  at  \\'ns!Tin<rtt>n.' 

Tiie  .siliceous  «-rv?itHHiiu'  rui'ks  of  the  statr  are  eon- 
fined  in  the  main  to  a  Ix'lt  or  zone  running  from  Alex- 
andria (•<ninfy  tliiiULi^'-li  Fiiiifux.  I'HUi|uier,  Spottsylva- 
nia,  Henrico,  Goochland,  C  iiesii  i  licld.  Diiiwiddie.  and 
(vreeneBville  countaen,  into  North  Carol ina.  While  a 
wide  imil  of  oci'urrfnift'  i<  r<inii iii-c  1  \\ifliin  thi>  In-lt. 
the  outcrops  of  quan  ialilr  L'l  unitr  im  f  nuiui'tl  lo  a  very 
limited  part  of  this  i  i'ii  ion.  tlu- jiriiK-ijial  points  ln>in}rin 
Chesterti<'M  and  [>inwiddie  eountie<,  <>n  the  .lames  river, 
and  ir)  the  innnediate  vicinitv  of  Hichmorid. 


The  product  of  the  quarries  in  the  vicinity  of  Rit-h* 

mond  and  of  those  in  ( 'ln'-.tcrtifld  county  is  a  ni.i^  hc 
gray  granite,  well  adapted  for  general  buildiiigpurposcfi, 
pAvinjer  Mtonc,  and  nioniiinental  work.  ThiH  pranfte  ba8 
fntnu)  u  'nii"l\i<t  ii:  pnii-tirallv  llII  tln'  <t:tfi'-i  iiiid  cities 
sctutli  of  New  KnglaiKl  and  as  far  wi-st  as  Xebiasksi. ' 

M</r.^TI)e  oecnrrenooo  uf  tslate  in  deposits  of  <rom' 
incrcial  im|Hirt;irici-  arc  distriluitcd  tivcr  a  considerable 
area  in  \'irj,'inia  and  have  bec-n  exploited  in  uuuieroutt 
places.  The  |)rini-i|Kil  producing  (li.<itrtct  in  lilO^, and 
that  within  'Aliir;i  the  industry  of  >late  ipau'ryinj.''  in 
the  state  tno^t  pi  ()l)ably  had  its  origin,  was  in  iiitcking- 
ham  county.'  Smaller  |)i-oduct«  weiie  aliio  reported 
from  Aenherst  and  Albeniai'h'  t-onnties.  Abundant  <le- 
posits  of  this  niitieral  Iu4ve  Uen  found  ami  develojx-d  U> 
a  limited  extent  in  the  Great  Valley  and  Appalacbian 
districts.  ■ 

MuiujiiiiMii  .  The  be<;inninjj  of  manganese  ore 
mining  in  Vir<riniu.  ami  perhaps  in  the  LTnited  States, 
occurred  in  ls.")7  in  the  Shenandoah  valley,  about  1'"> 
tons  being  tak<'n  out  during  that  year.  In  jstjs  and 
186!*  about  .".Jioii  tons  of  mangaiu'se  ore  wer)>  taken  Out 
near  Wru  iiiiti-ter,  ami  this  marks  the  beginning  of  sys' 
temalii-  manjranese  ore  mininj,'-  in  the  state.' 

For  many  years  the  states  of  Virginia  and  (ieorjria 
have  cont ribiitc'l  t!n-  luilk  uf  tli.'  uiitjuif  of  this  valuablt^ 
mineral  in  trie  I  nile<i  Mates,  nearlv  all  the  vield  iHiintr 
exported  to  Kngland.   The  period  of  (^roateat  activity 

in  manganese  minin<^  in  the  state  was  tlint  biMrj|,tjinir  Jh 
IhS.'i  and  closing  with  IS'.M.  during  i\liiti»  years  the 
average,  annual  production  %\aK  about  ir>.*ion  tons,  the 
iiiuxiinum  output  occurring  in  IS.s<;.  \vln  u  tin-  total  was 
:.'n..',(;7  long  tons.  There  has  l)e«'n  a  riuu  ivcil  ileeline  in 
the  -tate's  prodnrtioii  in  recent  years. 

Table  i,  eoinpiled  from  r«?i>orts  .if  the  I'nited  States 
Oftological  Survcv,  h1iow«  the  annual  production  of 
iii;ingunese  or<'  ill  th<>  state  from  1880  to  1902,  inclusix  e, 
during  which  p«'iiod  the  state  eonfributed  moi-e  than  ^r> 
per  cent  of  the  total  output  uf  this  mineral  in  the 
country. 

Taku  7. — .'Inmwil /ffwfNWjoM  ri/  NNrajmwM  or*-.-  1880  to  tO$8. 
rrniUit  ittiitn  H>  i]li«<rAl  Kimrugr,  •■Slincial  R«MXim!)<  of  tbtf  CBIIcd  Slutelb"} 
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'I'nifeil  StatcK  <ie<)l(i).'ical  Siir\cv,  '•  Miiiei-.i!  Kctiiinv  <if  !ln' 

United  Stati-.-."  IW.  jiajje  H41. 
•Ibid.,  pBKeHOK. 

'Stoue*  for  BaikliJiKana  Ueooiatkm,  byKieorge  P.  Merrill,  jwium 
M  and  M. 


*  I'liiteit  StaJes  tittolngiciil  Survi'v,  "Mineral  KcKxirei-M  i»l  llie 
f  niteil  iStatM,"  1882,  jMge  742. 

'The  L*niv«nial  Cyclopedia,  VqI.  vi.  i^a^t;  '211. 

*  United  States  Goolcgical  8urve>-,  ''>finenil  ReHoun^  of  the 
United  gutcc*,"  1M2,  {Mfe  202 II. 
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Tin-  known  ocfurrt'iK-csof  iii!iii<r<«iK-s«' <iiv  in  tl»c>UUL' 
ari>  widi'ly  di-itriluUcil.  iM'injr  pniriindly  coextent^ive 
witli  its  :»iV!i.  Ii«'j.niiiiiii}r  «  illi  the  |xickct  (nfuri<'in'<-^ 
in  tin-  fustcni  |):irt  or  Tiil<'\v;itrr  'li>lti(.'(.  niauyiun'se 
oro  liii-  Iti-t'ii  t'cHUiil  and  niiiicil  in  tin-  Midliuxl.  I'ied- 
niKht,  IJIiif  l{idj,'t>,  N'allev.  Apimlinliia.  :ind  hiins 
ApiMlaciiiu  di\isinns  \vi>twiini  to  tlio  Wo.^t  Vitgiuia 
lino.  Tin-  iirvAt  lndk  of  tiio  state's  output,  however, 
ban  coin«  fwm  llio  \'ail<\,  rc^rjon.' 

Aft  oth^r  ifi'ii,  /■<i/.^.  -  AslH'st<is,  wliifh  ot-curs  in  nii- 
meiixis  j)liK'fs  ill  »vj'st«Tn  iihd  soiiili western  Virjiiiiiu." 
was  niiiicdtoaUiitiU'di  xtfntduriii^rthe  year.   Barytes  , 
of  good  quality  and  in  luiy*' i|Uiinlitios  orrurH  at  many  I 
pointtf  ill  till'  s<iu(li<'rii  iiiu!  -cMitliwostcrn  |>iirts  of  tlic 
state,  Itobibly  in  C'aiiip1>tdl  vouiity  in  tlii*  vicinity  of  i 
Lyn«*hbur»i:.''  and  its  miniiiff  lias  for  niany  yeare  been  I 
of  rolativc  iinportanio.    Tlu'  output  of  tiiis  iniiK'nd  in 
A'ir>;initi  in  (-oiiipris<>d  inoro  thaa  one-iifth  of  the 

total  ])rodii(-ti(>n  in  tii«>  <'oiinti'y. 

Uulirstoiics  and  iiiiilstoiit's  wire  o)ilaiii<'<l  from  jrrunilic 
rociis  at  several  places  in  tli4<  Htate,  tho  production  lor 
1802  con»titutin|i;  nearly  •J*>  por  cent  of  the  total  mlue 
of  pr<Mlin-tion  of  tlif  I'liilfd  States. 

Copper  orc!»  oo(!ur  cxtent^ively  in  southwestern  \  ir- 
ginla  and  in  some  other  sections  of  the  state,  <  s|j<  - 
<-ially  in  Louisa  t-oiinty  near  'raltMsvilK-.'  Copper  was 
produced  on  a  conuiiercial  iwale  in  liHfA  at  only  one 
mine. 

Vir},'iiiia  iK-caiiic  ii  prtxlueer  of  Hint  in  I!iH2.  tliuugb 
the  out]>ut  was  ctniall  and  was  contiued  to  one  niine. 

Gold  and  silver  in  a  limitRd  way  has  been  n  mineral  | 
product  of  tlie  stale  for  inoi'*'  (liaii  a  ecntury  and  a  ijuur- 
ter.   The  tii-st  recorded  discovery  of  gold  in  the  state  i 
WRKthatnotedin the  ))tipei-!tofThoinB3 Jefferson.  About  | 
4  iiiile.N  lielow  tlie  falls  on  the  liapjMdianncH'k  river  there 
wasfoiindalunipof  ore  weighing 4  jxiunds;  thbyieldcd, 
when  treated,  IT  penn^'weigbts  of  gold.'   Gold  in  of 
vi  ii   . li-currenee  in  tlie  state,  and  cxteiisi\e  mining 
opci-atious  bave  been  proseeuled  at  diU'erenl  times  over 
Awideavea.  The  principal  de])o$itB  occur  within  the 
Virginia  gold  belt,  which  extenda  froto  the  Potommc 
 1  

*  United  Stale*  Oeolooical  Survey,  "Minenl  Bewttrcea  of  the  I 
United  Btatcc,"  188S,  paso  202  S. 

•Ibid..  1!I83,  Mgem 
*Ibid.,  paRO  741. 
Mbid.,  1887,  pwK  790. 

*  lUd..  Sixteenth  Annnal  Report,  im-9i,  FkH  III,  page 266.  I 


river  to  Ilalifn.x  county,  a  di>tanre  of  ahoui  l'imi  miles, 
with  a  width  varying'  from      to  -J.'i  miles.' 

Gyi>snm,  the  |>rodiicin<,'  liH-alilies  of  which  are  tho 
Holstun  river  lields  around  Saltv  illi-.  \va>  mined  in  l',»o:j 
to  a  limited  extent  at  two  point««,  though  in  former 
years  lar<re  i|uant!ti«?s  of  this  niineral  were  taken  out.' 

An  extensive  hed  of  infu^rial  earth  istrareable  from 
the  I'aluxeiit  river  in  .Maryland  to  the  Meherriii  in 
\'ir<.'iiua.  Kxpos«<d  jwtehcs  occur  at  Riohuioiul  and 
other  points."  The  output  in  1!M12  wa?*  limiteil  to  the 
production  of  two  concerns. 

A  small  quantity  of  lead  ore  was  produced  in  liH):i  at 
two  mines,  the  work  being  carried  on  in  eonneetion 

xvit'i    r!i,'  'if  'I'lHI   HIT.      Kvteiisivc  de|iii-iT-  of 

lead  ttre  occur  in  .soulLwcslerii  \  irginia,  and  lend  min- 
ing was  b^un  in  thia  region  more  than  a  eentiirj  »go* 

The  marls  v!)ii  h  ni  i  nr  in  the  eastern  part  of  th4> 
.>.(ule  were  mined  li>  a  limiled  ext*'iit  durine;  the  year, 
one  estulilishmeiit  repoi-tinjf  production.  Virj^'inia  and 
New  .lersey  mined  th<>  entire  production  of  marl  in  the 

I'uited  ."States  in 

Mieu  oeeurs  in  numerous  pluees.  notahly  in  Hanover, 
(ioochland,  Uedford,  llcnry,  and  Amelia  counties.* 
The  production  in  1902  was  from  two  mines). 

Mineral  jiaiiils  w<'re  jiroduccd  l(i  :i  limited  extent 
during  the  year  in  Bedford  and  Page  counties. 

While  no  mining  operations  were  prose<'uted  for 
precious  stones,  s|ieciinetia  of  value  were  picked  up  in 
a  number  of  pla<-cs. 

Deposits  of  rutile  <xH-iir  on  lioth  sides  of  the  Tyc  river 
near  Rasehmd  ptist  odice.  in  NelM>n  county,  .'uid  the  pix>- 
diietioii  of  this  m:nenil  during  the  year  was  eonliiicd  to 
the  output  of  one  eoiiipany  oj>en»tiiij;  in  this  vicinity. 

Sandstones  and  quait^tes  were  quarried  during  the 
year  on  a  commercial  scale  at  two  points.  The  o(«nr- 
reiH  !■  ■>(■  till  -r  1,..  ks  ill  the  state  is  extensive.'' 

.\unn  rmi-  <«'eurrei<ces  of  soa|i>stone  havi'  hcen  noted 
in  the  state,  notalily  in  the  southern  and  southwestern 
)>art-.  In  Campliell  eoiuity  there  is  a  continuous  Udt 
tniceiiblc  for  miles."'  The  proiiiict  of  tlie  .si4itc  in  U«p2 
was  reported  from  two  mines. 

'I'niitsI  Suti>  iK-<>1<iv'ii'iil  Slimy,  "Minani  Rraourata  of  tha 
VniUxl  1SS7,  imue.  >**). 

'  King'a  Handbook  of  tbe  United  Slatw.  paga  m. 

^ITnited  States  Geolofiiail  Sarvev.  "Minend  Beaoun-ea  of  thn 

t"iiif.il  States,"  IHS7.  |mt.t.H(K. 

*Th«"  New  International  l'!iicy('l<ij>t>ilia,  Vi.l.  XVII.  |i;ij;<>  :i7-l. 

'*Unit«d  t^UktoH  tieological  8urv8>-,  "Minentl  Kcsourcc*  of  tli» 
United  8late<,'*  18«7,  iMsedOS. 
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Tnble  1  is  a  snmiiiaiy  of  the  «teti(ttictt  for  tlie  productive  mima  and  quarries  of  the  state  pf  Waahington  for 


Tabik  I.    >rMMAUY:  m2. 
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The  lurtje,  riiouiitaiiious  iireii  atjounds  in  rich  (lci)o.sit.s 
of  useful  and  prooioii.s  ininemls  awaitin|r  onij  ^  fur* 
thor  progi-ojis  of  dovolopiiiont  oponitions  ami  iinpi'c>\-f><I 
tnuisjxntntioii  facilities  to  hocome  valuii))lc  woi'kini,'f. 
Tlio  coal  liclrls  liavo  thus  far  nvcivcd  the  gn-utcst  atton- 
tion,  the  productof  coal  mines  in  IW£  amounting  to  b4. « 
per  cent  of  the  tote)  minerul  prudaotion  in  the  state. 

Tlu'l•l^  was  no  |>ro<Jii(  1  ii in.  mi  a  coiiiiiif-i'ciiil  s<'ali'.  of 
iron  ores  in  11X12,  although  deposits  of  considi-rahle 
extent  are  known  to  occur  in  the  st.ate.  The  iron  ores 
found  in  Wn^liinjjftou  are  niaj^netit*'^.  In  itiatites,  linion- 
ites,  and  aii.\iureN  of  hematite  and  luugiietite,  and  the 
lo(nilities  of  principal  occurrence  are  in  Skaj^it,  King, 
Kittitaa,  iStevena,  and  Mason  ouuntibs,  while  bog  ore 
is  found  fn  Whatrom,  Clallam.  Spokane,  Whitman, 

Til  Ul  >|i  111.  :(li<!  .1  i-triT^oii  l  uuilt  ii--. '      f  1--  :il  n  Hit  the 

only  lead  ore  found  iu  the  .state  and  It  occurs  chiefly  in 
aamciatlon  with  other  sulphides,  as  does  also  ihtc,  which 
is  frniTid  ill  !«iiiail  quautitiea  ia  die  form  of  sphalerite  or 

zine-(»lende.' 

The  occurrence  of  ])lutinuiu  ha.s  been  reported,  ttut 
the  deposits  have  not  been  sufficiently  rich  to  place  the 
extraction  of  this  metal  on  a  psjyinjf  tmsis.  Nickel  (ire 
is  said  to  e.xist  in  Ferry  county,  and  dejwsit.s  of  lunjfsten 
are  found  in  some  partit  of  the  state,  but  no  mine»  have 
been  developed.  Petroletuu  is  obtainable  tn  many  of 
the  coal  re;j:ions,  but  hss  not  been  produced  In  commer- 
«-ial  ([iiaiililie^i. 


One  hundred  and  titty -one  operatoru  iu  the  iitate  of 
Washington  reported  a  total  expenditure  of  $1,023,397 

lor  .'!f  ','rl(ipinr-nt  with.^ut  production  dnrinif  VM<'j.  This 
aniouul  includes  salaries  and  wayes,  iniscelliirieons  f.\- 
[XMises,co(»t  of  supplies  and  materials,  and  com  i n.  t  .v .  rk, 
and  represents  an  outlay  {rreater  than  one-fifth  of  the 
total  expenditures  n^jHjrted  by  the  !Ht  producing  niinci^ 
and  ((uarries  in  the  state.  Of  the  lol  uiint^  rGportiu|r 
development  work,  143  were  jrokl  and  silver  mines  with 
ex|)enses  amountinj;  to  ^?StS!>,sl2.  or  'Mi.S  i»er  cent  of  the 
total  disbiirscnu  lit-  1i>r  this  ])urj>o-se. 

Mineral  products  form  a  husin  (or  manufacturing 
indufttries  to  n  large  extent,  beinj?  used  as  raw  or  par- 
tially manufactured  material.  The  following  t«blo 
shows  the  extent  to  which  th(^  manufacture  or  remanu- 
facture  of  mine  and  tiuarry  products  into  roannfoctured 
products  prevails  in  the  state  of  Washington: 

Taslb  a.—MoMvifiuturc  iiM'l  irniu'irihi  Upon  the  fndwU  ^ vuMi 


'  \VjUshini:toii  «ie<il<mi»ml  Survey,  Val.  i,  im^vn  224  to  227. 
•Ibid.,  paw-*^  40  and 41. 

(384) 


a»ul  yiiarrifit:  H^Mt, 

VbIh  of  imdiMt. 
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As  shown  by  the  ftbove  table  the  prmlm  ts  of  tho.se 
DMurafaotarev  bearing,'  intiiuste  relation  to  minin^r  or 
quurryiii}?  ropresent  hi.-i  per  cent,  or  almost  one-sixth 
of  the  total  vuluo  of  the  productij  of  all  immufaeturinfjf 
indusitrles  in  the  .stiite. 

The  total  mine  and  quarry  production  daring  UiWi 
wub  valued  ut  $5,8'.«3,U5U,  or  o.H  percent  of  theoom^ 
bined  produc-tn  of  oiaiiufactiirra  in  1900  maA  mines  and 
quarries  in  l'J02. 

During  IIWM}  there  were  employed  in  all  branches  of 
nuiaiifecture^  in  the  siata  88,806  wage-earners  who 
WVn  plAd  ?l!»,10*!,8T;i  in  wapes.    In  IJHI^  there  were 


employed  in  the  mine«  and  quarries  of  the  «tate  4,567 

wajre-ein  in-rs  who  i-eceived  ^a,T:i.').-lS4  in  wujijes.  <  om- 
jmrinL'  t?ic  litfums  for  these  two  branches  of  industry, 
it  is  set  II  tliat  8S.1  per  cent  of  the  wajr«'-e«rnere,  receiv- 
itiff  83.*)  per  cent  of  the  wajyes,  wer(>  employed  in 
niaunfacturing  estaldishmentn,  while  11.9  per  cent  of 
the  wajri'-earners,  i"ecei\  in<j  10.4  percent  of  the  wag^i*, 
were  employed  in  the  mines  and  qmvrries  ol  tli.  state. 

The  followinjf  table,  compiled  from  leports  of  the 
Tnitod  States  Geoloyital  Survey,  shows  the  value  of  the 
annual  prodactioD  of  the  priaeiiial  minerals  from  1890 
to  m)2: 


TjLMJt  8.— VALU£  OF  ANNUAL  PROUrOTIO.X  OK  I'lUNClI'AI.  .MIXEIJALS:  1880  TO  190S. 
[UaJMd  8l«l«i  OMkiRleal  Biitvc>',  ■■  MinrmI  Rnmirces  ot  th«  tToitod  8C»U'«."' 


UR. 
I8M. 

1S»6. 

un. 
itn. 
im. 


Cori.MtB- 

LJ]ii««tnnc» 

iSilicTOiw 

tMiHlatoiUil 

aih«r.i 

Oiiia.> 

gnlanSliiii 

rocki. 

lluble. 

and 

mo.MTi 

213.334 

3S.'..(100 

ii.OOO 

','1 

w,m 
n,MV 

-!>■». 

214. JSC 

37.-<.  5CI 

100, (mo 

ISn.430 

lii.  1(10 

m.  w.i' 

16,O0» 

2.r>7i*.«i 

232.  7HI 

I'j 

e.«ii 

:'.r.~.?i> 

inc.  Ml) 

.ISl.OtIO 

75. 910 

") 

'■'} 

14,777 

35f>.  m 

■wr.,  7flO 

•O,  74  J 

• 

(' 

ll.OM 

13H.2U 

llt>,«UO 

rjf.,(f77 

5.'..NV 

l»l 

Ifi,  1« 

3J)i.  IfJl 

1  IO.'Z» 

!»,  7110 

«,'!.  lilHt 

l.i.W 

;i.  iwt.  9^ 

iai>  <Mi> 

IWS,  4<I0 

■12,  Tin; 

i.ici: 

396 

i,i90.om 

;i«,«o 

W.M» 

st.m 

68,  IW 

*mm 

ZU,6U 

a».iM 

«,Bn,»i6 

i«.zn 

I  i'>iimi>ti->i  (if  ih<t  iiim^tnr  i>f  Ut«aUnt,tt*T*lveilMliiCiiirllMNaMtlpMdnct:  WvwM 
■  Not  rvponcd  wptaMi. 
•NotmierM. 
'OMamcreUU  raiw. 


niM.  TlMV«tiHa(DT*M«l<u«|]i*m]aMM  tlwnliM. 


There  has  l^eeii  a  noticeable  growth  in  the  mining  in- 
dustry during  the  Ui*it  de<«dc.  With  the  construction 
of  railways  into  mining*  and  quarrying  districts,  mon* 
extensive  development  of  the  mineral  resources  of  the 
state  ithould  speedily  follow.  Metalliferous  deposits 
occur  in  many  parts  of  the  state,'  the  sulphide  ores 
apjX'aring  in  givateat  abundance.  Arsenides  and  anti- 
mooites  are  also  found,  bat  oxides  and  carbonates  are 
somewhat  1cs.s  plentiful.  The  value  of  tlie  nonmetallic 
minenil  inoiliict  during  l!)(>i2  greatly  exceeded  that  of 
the  metallic,  because  of  the  extensive  operations  in  coal 
mining  and  stone  (|uurryin{f. 

(  >KtI,  hitumihiKi^.  Plic  fir^t  <li'-<'overv  of  ctmi '  was 
in  the  CowlitK  valley  during  18-18,  but  the  quality  was 
inferior.  The  occurrence  of  coal  on  the  Stilafuaiaish 
rl\  rr'  was  known  as  early  as  l!S51,  and  de|)osits  near 
licllin^,'ham  bay  wore  dismvered  in  i8o2.  in  the  fol- 
lowing^ year  the  Sebome  ooal  deposit,  and  that  on  the 

Blai-k  riviT  in  it  far  fniiu  "^fnttlr.  woro  ojx  noH.     In  ls«;;i 

coal  was  discovcreci  at  (iiluiaii  and  al.so  near  l.jikf  Wubli- 
ington.  and  at  a  later  date  the  Ckeen  river  and  other 

jSOal  iloMs  W4're  found. 

The  ciiaractcr  of  thr  idal  prmiiK  rd  is  diielly  lignite, 
although  it  often  rim^'i  s  to  :i  lutiiininous  or  a  semi- 
bituminous  variety.  Washington  is  th«>  ordy  one  i>f 
the  Pacitic  states  in  which  coal  of  a  coking  quality  has 


been  iiiim  il.  nil  the  >  iml  produced  thosfar  in  California 
and  Oregon  having  been  lignite. 

The  principnl  coal  fields  of  the  state  are  located  in 
KittitiLs,  King.  Pierce.  Skagit,  What<-om.  and  I>^wi8 
counties  in  the  order  named,  and  important  outcrop- 
pings  have  been  noted  in  Ltnooiit,  Spokane,  Thurston, 
aitil  dthor'  r<iiiiiTi('s.  Th<'  itrn>1uctioei  increased  phenom- 
enally froiti  146,01;)  sluul  tons,  valued  at  SSSf.Oli).  in 
ISSO.  to  l.-2t).3,889 short  tons,  with  a  value  of  ^i.l2<l,.5lK), 
in  IS}»0,  an  increa.se  of  771.1  iM'r  jrent  in  the  (niantity 
and  7S0..S  per  cent  in  value.  During  the  period  of 
twelve  years  fi-om  ISiMt  to  J!M»-'  the  in«'ivase  in  quantity 
was  112.2  per  cent,  and  in  value  88.4  per  cent 

In  1909  the  state  mnked  fifteenth  in  the  United 
Stales  ill  i  iial  productimi.  (In-  lotiil  v:iltH  <if  th4>  jmnluct 
reported  in  that  year  being  over  S4,o<»it,(>t>u.  Table  4, 
compiled  from  reports  of  the  United  States  Geological 
Survey,  shows  the  annual  production  of  coal  from  1870 
to  i:mj2. 

Table  4t— jlmmal  pnMtucfion  qf  tool,  bibutuimu:  lSt9  to  1909. 
[I'lUted  8l«ltt  acmfavtel  Suivcf.  '■  MlMctl  iMnuieai  tt  Uie  XStMtA  Sialt*,") 
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MIXKS  AND  QUARRIES. 


Tbe  eeunoiiiir  iiii|K>rtunro  of  cinil  iniiiiiig  to  the  .stato 
i»  iltastnitpd  i>y  tlio  fact  tluit  in  Vm\'2  the 8,931  wage- 
ouriiiT-^  oniploy<'<i  m-oiv<'<i  ?^o,J2(','2<iM  in  wajrcs.  u  sum 
rqiiiil  l<>  H'i.!t  [KT  ct'iit  of  llu'  «aj(e.->  paid  to  all  tlie  wajjo- 
pariii'is  in  till-  iiianufaftnrintr  indut»trii-s  in  (he  sitate  in 
11t(M».  ()f  iill  tlio  indiistrifs  rvj)orti>d  in  tlif  census  of 
ummifsK-tun's  in  I'.hm).  only  iIk-  hinilu-r  and  timbtr  in- 
dustry* paid  u  hvni'V  (jum  t«»  wavrc-cnrneps  than  the 
amount  reported  by  nml  mining  in 

G'tUl  Hull  xi/rn:  Tho  disfoVfiy  of  jrold'  in  lS48did 
mui  ii  to  attnu  t  settlors  to  W«iJ*hinj;ton  Gold  in  cotn- 
monly  found  in  the  t>t«t«-  assot  iatt-d  witli  iron  pyrit«, 
araenopyrito,  chalpoprriti'.  splialcritp.  and  gnlona,'  the 
locnlitit's  of  ornirreiu'i'  Im'Iiijj  chiefly  in  Cholun.  Fcrry^ 
Kittitaii,  Okanogan,  Snubomisii,  bpokane,  8(eTeiui, 
Wallawalla,  and  Wliitnoan  coiintm. 

Silvor  oils.  i>rinfi|wlly  {jfuU-nu.'  pyrite.  and  ruby 
silver  ia  slate,  are  widespread  in  tlicir  oi-curren(-t>.  \w'u\\r 
often  foMvA  in  the  same  veina  witli  gold  and  copix^r. 
In  Codar  ouiyon*  and.  anne  other  districts,  native  ailver 
is  also  found. 

The  follo%ving  tuldo,  compiled  from  reports  of  the 

Director  of  the  Mint.  -hnw.  l1it>  annual  production  of 
jfold  and  silver  fitim  l^S♦l  to  I'.Mli: 


\\\v\->tl^  I'i       [Hiui  l'.rot  Hi,-  Mini. I 


Gold  <nu<i     t^ilvut  tllQu 
<mnc«*.    1    aanm).  1 
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»t,«n  1902  

A.-  shown  liy  Tatde  ii.  the  production  of  precious 
iuotal><  in  \Viu«hiii)^t<m  Iuim  tliu'tuati>d  considerably  dur- 
intj  the  lint  decatle.  Ext«n»i\'e  developuiciit  operations 
clui  iiiL'  \W2  indicate  an  unusual  interest  in  the  many 
gold  and  silver  depotttts  of  the  j«tate. 

Limaianet  and  dalom{t*it. — Extensivp  de|XH«it«i  of 
limestone  are  found  in  inuny  parts  of  the  stute.  but 
thns  far  only  those  in  the  vivinity  of  large  towns  or 
along  railroads  or  boat  lines  'have  been  developed. 
Limestone  prodiK'tion  is  third  amon{(  the  impoi-taiit 
mineral  industries  of  Washington,  and  the  principal 
tiuurrying  localities  are  in  the  northern  and  north- 
western parts  f>f  the  state. 

The  liinestoiic  fpinrried  in  the  state  has  l>een  iitilix.od 

'  Higtory  r>f  tlw-  Vn  iiu  .States,  Vol.  XXVI,  |W8!<>t<  £M1  sud  m 
"  WofliinKtoii  (  li'  ilov'i  al  .Survey,  Vol.  I,  pHgi'i*  :!9atMl4QL 
'the  iMinvml  iiiduistry,  lUOi,  VuL  X,  yago  302. 


chictly  in  liiiu-  tinrninjr.  ami  has  inn  er  liceii  u.sfcd  to  any 
consideralilo  extent  as  a  buildiiij.'  iiiatorial.   The  pi*©- 

j  dui'tiuii  hits  decreased  durinj.'  the  last  three  years. 

,'^//if-ioiix  criixtiilli lit  /-"•I".'  The  siliceous  crystalline 
links  were  .second  to  liiiiestone  aiiioii^  the  ijuarry 
products  of  the  state  in  with  a  picKhict  valued  at 

*14T.:i7:i.  or  '.V2J>  jM'r  cent  of  the  entire  stone  produc- 
tion of  the  state.  Th<>  priiici|)iil  (|uarryin}j  K>eajitics  of 
this  claiM  of  rocks  are  in  tlu'  region  adjacent  to  Paget 

.  sound,  although  fonsidein'de  aetivity  was  reported  In 

I  the  e.xtreme  eastern  portion  of  tlie  state. 

'  A  large  increase  in  production  is  »hown  for  WKti^ 
the  value  being  more  than  that  for  the  ffiur  previous 
yearn  combined.  This  inciea.se  was  princi|wl]y  in  rip- 
rap and  rubble,  although  the  reports  showini  a  <rain  in 
the  use  of  siliceous  crystalline  rocln  for  all  pui-pos4>9. 

JfarUt.  —The  tnarlile  quarried  in  Wasliiiifi;ton  is  of 
a  iserpentinous  character,  and  is  found  principally  in 
the  eastern  part  of  the  state  in  Adam»  and  Stevens 
counties.  It  is  necessarily  e.xtracted  in  ttmall  blocks 
on  account  of  it^  M-amed  markings.  Th<>  pi-oduction 
in  1909  was  largely  utilized  for  building'  pur)XM«es  and 
interior  dec<uations. 

There  was  a  large  increase  in  the  production  of  19U2 
over  former  years,  e,specially  in  the  ontput  of  rough 
and  building  iiiarhle. 

tSandstontm  ami  jftiartzit'eg.—Tbo  principal  occur- 
rences of  sandstones  in  Washington  are  fonnd  in  the 
extiviiic  iiMithwestern  juirt  of  the  ~tiitr  in  Sun  .luan 

j  and  Whuteuiu  counties,  and  the  pruductiuii  Uud  de- 

I  creased  materially  as  compared  with  previous  years. 

,1//  tiOier  iitiiifi'tilj:  ('lav  ilc]i(i>ii^  i mtii iriti^r  i  lucfU- 
I  OM  glacial  clays,  residual  days,  and  c-luy  .shulcs  arc  found, 
I  md  a  small  production  was  reported  from  the  north- 

f  i^torn  p:ut  nf  the  sniti-,  hut  no  extensive  mining  of 

these  was  done  durinrf  the  year. 
I     The  prevailing'  minentlogical  eharaeter  of  the  copper 

i>re  mined  in  xh\'<  stiilc  '\<  cojtper  jflance  ptissing  into 

chalc(»pyrite,  and  it  is  found  in  liiiAUi'e  veins  with  giiiu- 
j  ite.   The  stated  production  in  1902  was  eonflned  to  'the 

output  of  one  establishment. 
'     The  utilization  of  niolyhdeniiin  in  tlic  j!H  )»;uation  of 

steel  has  eaii.sed  an  increased  demand  for  this  mineral. 
■  It  is  also  used  in  the  manufacture  of  chemical  rea«fcnt*i, 

principally  Hinmonium  tiiolyhdutu,  and  in  the  prepura- 
I  tion  of  'Mdiie  carmine"  for  poKoelun  odoring.*  The 

molybdenite  in  this  state  occurs  in  a8««ociation  with 
;  gold,  .silver,  and  copper  ore,  and  all  the  production  was 
'  reported  hy  one  company. 

'I'liiteil  ^^uteH  <if*)l  </,' al  ^i:r\.  v,  "Minenl  timnnmm  of  the 
Unitud  Suitttj,"  1901,  i>ai^-7i  2*34  and  -J67. 
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WEST  VIRGINIA. 


T:th],-  I  I-.  H  MiiuDwry  of  th«  statistics  for  the  productive  mineB,  quarries,  and  irelk  in  tlie  state  of  West 

Virginia  for  1U02. 

Tabis  1.— SUMMARY:  ISOS. 
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The  extensive  roiil  (li  poslf.,  in  the  .state  are  almost 
inexbauiitible,  coal  being  found  in  all  but  three  oouo- 
ties,  and  the  annual  pTodaetioa  has  steadil  j  inereaaed 
until  in  1!>0'2  Wpst  Yiri.Mniu  nitikct!  fourth  among  {he 
coal  pi-oducing  stntes.  i'be  oil  production  is  \Mg&  and 
the  ^te  has  within  its  borders  the  Uugest  sii^le  pro- 
dticinr''  oil  field  in  thn  worW.  Natural  gas  wf lis  nre 
numerous  and  productive.  Mo^t  excellent  building 
stones  abound  timwf  hoot  tiie  state,  and  the  while  sand 
nriir  B<>rkpley  Springs,  in  Morgan  county.  i«  of  excep- 
tional purity.  In  several  places  in  tbe  state  good  gribs 
are  found  for  making  irrindsfames.  One  of  the  nioBt 

widespread  of  nil  the  rmttirnl  resonrees-  of  (ho  st.tte  is 
its  clay.  Iron  ore  is  known  to  abound  in  many  coun- 
tiee.'  The  nianafactare  of  natural  rook  cement  lua 
hern  poin;:  on  for  matij'  years.' 

The  following  mincraU  found  iu  the  st«t«  were  not 
mined orquarriediB  eommorciai quantities  in  11K>2:  Gra» 
hamitc,  manganej*e  ore,  and  t-trontiuiu  ore.  The  l  ele- 
hrated  grahamite  depoiiitH  of  Ritchie  county,  altiiough 
once  tiiliieti  oxtcn.sivelj',  bare  been  atiaadoiiied  Itn:  over 
twenty-tive  years.* 

In  addition  to  the  active  mines,  quarries,  and  wells 
shown  in  the  foregoing  table,  development  work,  con- 
fined to  bituminous  coal,  natural  gas,  and  silica  sand 


'Ttu- Mountain  Plate,  I»v  fSeorge  W.  .j^-^- 

<L'nit<-<i  .sut.M  <;>>.:.)(. K'ii'al  Purvey,  "Himnl  KeHoroM  o(  tbe 

United  Statw!,"  1902,  page  809. 
■Ibid.,  TvcDl^woiid  Anmnl  B^port,  1900-11101,  IM  I,  intB 

fSS. 


was  reported  by  13  operators  in  "2:^  mines,  quarries,  and 
wells;  these  gave  employment  during  1902  to  51  wa^e- 
eameni,  and  paid  §96,616  in  wages.  The  14  salaried 
oflrei-al'!,  clerks.  et<-.,  re<'eived  ?7.7f!l.  The  cost  of 
work  done  by  contract  was  ;H^,3I5;  the  miscellaneous 
expenses  were  $6,8011,  and  the  ooet  of  supplies  and 
materials  amounted  to  J73,-J37. 

Table  2  ^ows  tbe  value  of  the  products  of  manufac- 
tures, based  primarily  npoa  minefals  mined  and  quar- 
ried, nnd  also  the  value  of  all  products  manufaotared 
in  tlie  state  as  reported  nt  the  census  of  1900. 

Table  2. — Mtwuj'witure*  bated  jirimariiy  upon  the  produdg  of  mintt 
rndfuarrim:  tMO. 


B*a«<]  upon  products  o(  mlowi  or  qiunlea: 

M«tali>  rimI  ra«t»l  prndlMtth  Mntr  ma  tl«D 

1827,  UO 

3.tai,S4« 
20, 407,336 

7«D,4» 

  «g;flllk«i 

Tbe  value  of  tiie  nmnnltehircd  products,  based  pri- 
marily upon  minerals  mined  and  quarried,  waa 
$30,945,823,  or  -11.4  per  cent  of  the  total  tor  all  man- 
ufactures,  as  shown  in  the  foi"cgoiti>;  talile.  The  total 
value  of  products  of  mines,  quarrieB,  and  welU  of  West 
Virginia  in  1902  and  manufactures  In  1900  amounted  to 
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flSS,216.744.   Of  tbis  amount,  manufactures  contrib' 

ut/od  <>M.7  poreent.  ami  riiiii'  -  iin-l  >,ii;u'ries '!!».;$  jHTcoiit. 

Ill  iWDU,  iux-ording  to  thv  Twi'lftb  Cemiu  repom, 
33.873  wftge-eamew  were  pmplnrod  in  oianiifactnrin^, 

ami  wn'S<-~  \)iu<\  tlicrn  iliirinj,' the siiiiu' veiir  liiMi ir.nli'd 
to  l^l:i,y*J!»,2a".  The  operators  of  tiie  14,87-4  productive 
ninea,  qaarries,  and  wells  in  190S  pmployetl  30,003 
Wa>^ei'ariu'r<.  rni(!  paid  llu'tii  6lT,4«'ri.-i'i;  in  waives. 
Muuufactuixs  iiud  iiiiDiag  together  gsive  unipluyuieiit 
durinff  tbe  year  to  63,274  wnpe-earners,  and  paid 

in  wayes.  Maiir.fic  tutv-.  t!uTi'fnr-(>.  jrjue 
euiplo^'UiCut  tu  i>2.(>  per  ceut  uf  the  Wiigc-eariu-rn,  and 
paid  43.6  per  oent  of  the  wa^fen,  while  mines,  qoarrieifi, 
and  wells  I'lirnisbiil  iMMi>lf>ytn(nr  t"  17.4  iiircont  of  tbe 
wage-earueni,  and  paid  b7A  per  cent  of  the  wagt^s. 

The  following  taMe  abowa  the  value  of  the  aonnal 
prodiu'tion  of  tbe  leadinff  minerala  ol  the  «tate  troat 
IS'M)  to  r.>02: 

Table  U. —  I  'altiui    utmmi  prodtictim    pritwifmi  tmntraU;  tsm/  in 

im. 

pjnIudatatwOwdnilMl  tamr.  "Minnal  immKmcl  Om  CnlMd  BtMcn") 


("cmI.  liiiu- 


lato.. 


IH*.. 
INT., 
tH»., 
1M»., 

im.. 

1901.. 


?,» 

•t.i'll 

».  TINI. 
7,  710, 
»,  336, 
1W7| 
1(1,  IHt, 
12,  «M, 
IS.  116. 

'J4,  74b. 


mi 

1,1512, 
•-•.UK. 
.■i.  t-A 

11,U3». 

11,  'Clt, 

lu.aiii, 

12,  421i, 
IK,  oil. 

■ii.'m. 
17,  ir^. 

17,  (MO. 


m 

Ml!  I 

m 

.vj  1 

717 

770  I 

I7H 

a.vi 

702 
72i  1 
317 


\ni  .invl 
irn-*. 

mill 

qiianrii>  ~. 

{S,«UO 
!!5,(I0» 

♦I*).  687 

m,mi) 

-VKI 

H'l,  fill 

12.1,  <NM 

iy,  iM 
♦s.  -  r.i 

46.  l!t.'> 

i";i, 

100,000 

•12.  s«" 

41),  lO) 

1^,000 

£«.  US 

i:i.i;»! 

!H2,  Tiii 

<;i,M<-. 

47.  :•».•> 

1.  am.ifja 

2,  XVt.  HW 

.v.,  IfiT 

mi 

33,860 

2,  tIMt.  U32 

M.  701 

Tl,43<* 

B.»M.472 

108.010 

[>,  DIM).  IHl 

SI«,SM 

128,  fJU 

Coal. — ^The  ooa)  deposits  of  West  Vir^la,  nnderl y- 

itig  '.OHIO  1 7,t.'>^n  milesof  tin-  -tate's  area.'  '» loni^ 

to  the  groat  Appalachian  coal  ticld,  and  have  almost  the 
larjreat  expanae  of  oontinnoua  coal  meaaaTea  in  tbe 
wi.rlii.-  In  all  btit  4  nf  t!i.>  <'ountieBo(  theatatebi- 
tiuninous  coal  lias  been  found. ' 

The  advantages  of  tbe  state  in  coal  produotiw  lie  in 
the  facts  tlmf  n  pfff  nt  number  of  the  seama  found  are  ac- 
eetsiiible  above  water  level,  and  that  the  coals  are  of  vari- 
ous oompoaitiona  adapted  to  the  requirements  of  trade. 
Thi-  fat  coking.  gas.sy  bitntiiinon.--.  the  liard  and  valua- 
ble splint,  and  the  rich  and  oily  cunael  <-oal  are  found 
In  gwat  purity  and  made  easily  aeees.sil)le  through  the 
agenej'  of  running  water.  wl;5i  !i  luis  expt>sed  the  s»nini.'^ 
in  thou.sands  of  places,  ilii.s  lact.  added  to  their  size, 
permits,  as  a  general  ride,  the  niiniog  of  coal  in  West 
Virginia,  to  be  earri4;Hl  on  at  less  eost,  and  with  iimr*' 
econoiuy,  under  corriwpondiug  lu)>or  raters,  than  is  pos- 
dble  in  any  other  part  of  the  Allegheny  oonl  fields.' 

'  Uuitod  Statta  <  ieolopcal  .Survey,  "  Mioeial  Resoarcee  of  the 
United  Stat»w,"  V.MVJ,  nage  !'!«. 
'  Rn-mm  tv  of  AVt«t  Viiviniit,  by  Ifaiuy  and  Fontaine,  fage  IVt 
'The  MuuDtain  State,  page  11. 
^Besouioea  al  W«A  Vii|uiiB,  p^p*  SIS. 


The  presence  of  coal  in  We«t  Virginia  waa  Icnown  to 

the  earliest  settlers,  and  .shipin«'nts  wer»'  nia  'i'  froiM  the 
Cumberland- I'iodmoul  districi  of  Alarylaud  and  We^t 
Virginia  as  early  as  1843.  but  nntil  1855  all  the  ship- 
ments were  from  M;ir\  l:md.'  In  1S<>;!  a  few  small  eoal 
uiines  produced  liouie  i-oal  for  duuictttic  consuuiption,' 
and  in  1864  thetirat  splint  oonl  was  minnl  at  CaaTbnrg, 
in  Kanawha  rounU  '  I'miirj^  I'm'  jia>f  t\\('nt\  flii-ri' 
yeari*  tbe  iucrea.se  in  the  coal  prwluction  of  West  Vir- 
ginia has  avenm^ed  1,000,000  tons  a  year. 

The  principal  coal  pti  ilm  ii^g  i-egiiins<if  tlu' state  may 
be  divided  into  four  di.stricts,  which  include  the  more 
important  coal  producing  oonnties.  These  during  IdOS 

piYiduced  nearly  1"i  pi'-v  ocut  nf  thi'  mitput  nf  t'lr  ^(ati', 
The  two  northern  districtri  arc  known  aji  the  Fainuont, 
or  Upper  Monongafaela  dbtrict,  and  tbe  filk  Garden, 
or  l'i)per  I'otntnai  INtrict.  The  two  southern  districts 
are  the  Tocahontas,  or  Flat  Top  district,  and  the  New 
and  IGmawba  riv«r  district  The  mo»t  ini|ioitant  dia- 
tri<'t  from  the  productive  jioint  of  view  is  the  \ew  and 
Ktinawha  river  di«itriet,  which  ineludes  the  countie«4  of 
Fayette,  Kanawha,  Raleigh,  and  Potnam.* 

In  IW'2  coal  was  mined  in  U!'  eounties,  among  ivhii  h 
McDowell  ranked  first  with  a  production  of  ."j,4.5tt.ti.">.'> 
tons,  Fayette  second  with  4,775.11:^  tons,  and  Marion 
third  with  S.nitT.lW  tons.  T'n  total  produetion  in  IIKW 
*vas  24,;»7i>,Hi>t(  tons,  an  im k  u-c  .>f  50i',4if4  ton.s  over 
1901.  The  greatest  ineresi-i  wa-  shown  in  McDowell 
county,  Fayeitt!  (•ounty  slioweda  decreaaieof  1,277,277 
tons,  due  to  the  strikes  in  1!102. 

Tbe  following  tabh-,  com[)iled  from  tiie  reports  of 
the  rnite4l  States  (ieologicsii  .Survey,  shows  the  anntial 
prcKhictioii  of  coal  in  West  Virginia  from         to  li'ti'i: 

T.mii.k4. — .liKiiKi/ ;)r<ji/'irYi'ii<  <|;' f'")/,  hilniniuit'if:         d,  I'lOi. 


lew. 

IM7. 
U«». 

im. 

WTO. 

isn . 
im. 
im. 
im, 
im. 


US,  001 


1177  . 
I«7H  , 
IdTII . 
I  SKI . 
ISKl  . 

i^m. 

UM. 

tm. 
im. 
tm. 


i.ua.o«i 
I, mom 

1,400,000 
I,fid8,000 

%m.m 
a.M»,«n 
a.8ao,ooo 

■>,<W,M» 
«i 981. 880 


UM 

um 
i««e 
\m 
tm 
im 
vm 

iW 

vm 


T.IM,tM 

t.m.m 

10,  71K1.  K* 
ll,li27,7.'>7 

11,  :w7,!i«l 
)-2,'iT«,'j<.iri 

14,2«M,  m 

iii,;uu.!n» 
vi,m.m 


/'  /!•"!<  Kill.  M  an  early  date  petroleum  in  small 
quantities  was  found  iti  West  Virginia,  and  as  far 
back  a.H  1771  Tboniai'  .leti'erson  de!icril>ed  a  burning 

''I'liitcil  Stutfs  <  ittiliitrical  .">iirvey,  "Mirifr.il  Kesnnrces  nf  ilic 
l"nin>il  States,"  l(Mil>,  [lasfi'  ;«V». 

"  He|ii>rt  i>f  the  Commissioner  of  I.afii>rof  Wi's^t  Vir^rinia.  1S(I7-1'S, 
pwe  llCi. 

Tniiifai  lions  of  tliv  .\tiifrli-au  Institute  iff  Miniiiji  Kiigiaec-r^, 
Vol.  X,  )«ee  SI'. 

*UnittHl  fiutc»  G<x>lo2ri<.3il  Hurwy,  "  MiiMml  B««ource«  *tt  tfco 
United  Btates,"  1902,  page  442. 
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»prin«r.  and  the  oil  eonnei'led  tiieifwilh,  locutod  in  the 
Kanawha  valley.'  Prior  to  the  CAvW  War  the  discovery 
«)t'  oil  ill  ,slinll<  w  \vi  lis  iiciir  rark(>i>liui;;f.  in  tlx*  Hiirii- 
iuK  S|)riug»i  i-r>):;'i<>ii  in  tho  Little  Kaiitiwlui  valley,  cautted 
tfa«  most  intense  pxcitern«^nt.  M-arcelj  equaled  by  thatin 
California  over  the  discovi  ry  <if  o-olfl.  Towns  spninfi 
iiito  existence,  derricks  were  ortH-tcd,  iind  oil  w»'lls  wen- 
bored^  but  the  war  broke  up  the  oil  ex<'iten)ent,  the  (ler 
ricks  litid  iiiuchiiiery  wen^  destroyed,  and  for  a  time, 
the  bu-sinciss  was  uta  .standstill.'  After  the  close  of  the 
Civil  War.  in  LSiiS,  interest  in  the  j>etroleuni  in  the  state 
yn»  revived  and  the  industry  instead  of  l)einjf  eiitiroly 
speculative  wa.s  put  on  a  legitimate  basiness  lnasi.s.  As 
a«oii8eqo«neeoil  darelopment  became  more  scientific 
and  operations  were  eoniiiieiuwl  ahnost  .simiiltaneoiiNly 
at  liiiriiiiii,'  Sprl-'ps,  Oil  I{nek,  (.California  Iloii.se.  Vol- 
cano, Sindhill,  and  Ilorseneck.  it  is  cstiiimtid  that 
befoi-e  isTti  uut  le»»  than  8,tJ00i,0OO  barrels,  valued  at 
$:2(),(UMi,(Hio,  had  Iwcn  produr«d  in  Atm  diatricti*.* 

i  lic  fi illow  iiivf  table,  compiled  from  the  reports  of 
the  United  Stat««  Geologicul  Surrey,  sbowM  the  annual 
production  of  petrolentn  in  West  Virginia  f  rang  1876 

to  m-i: 


[riiiti-<l  Stiitini  ««-<>)ogirjil  Sumy,  -Mim-riil  lUKHirrcK  of  the  rnll«<l  8MI«s."| 


Btmi*. 

BarroU. 

Mi,  US 
2,«»i,^'IH 

H.Kio.nra: 

1^  44.5.412 
I*.r»77.6i1 

Mat.ir. 

1I).0I»,TVU 
1!I.0UU.(MA 
1X.<>I.M(>I 
I».9I0,I1:!IJ 
1fi.l<A*i7ft 
I4.m,li» 

Prevlaia  lo  187a  

s,m>,vxi 
w.cco 

lhU,UU> 

m.ito 
m.wo 

UfkOW 
•LOB 

IWl  

IS>W  

V»,  . — ... 

igm.   

tl^K  ■  BB«ai*  B                                  a  4  *  a 

mm 

188j  BBBBBBB«B«a**aMa4^a*« 

18B9  a BBB>BBB«a«Baasa»Maaa 

The  modern  development  of  the  oil  intei  e.sti*  of  the 
state  dates  from  iJ^sfi.  That  year  iiiurked  the  oiKMiiiiff 
of  the  L>oll.s  Iliin,  Kureka,  and  Mannington  oil  pools,' 
and  from  that  time  until  li«X>  there  was  an  almoflt 
steady  increase  in  the  production,  lu  1)KM>  the  output 
of  the  oil  welU  of  the  state  was  16,195,675  barrels. 

Although  oil  had  i)eeu  develo})ed  in  IVniisylvania 
long  before  Ibtid,  it  was  in  WcHt  Virginia  that  the 
means  of  transporting  it  to  market  in  the  manner  now 
recognised  to  be  cheap,  fiafe,aDd  expeditbn«,  werefirat 
furnitihed.^ 

In  1902  the  production  of  ix'twileiim  in  \\  e.-^t  Vir- 
ginia amoonted  to  18,513,34£  barrels,  a  decn  ase  of 
668,781  InuTek  from  the  product  of  the  pn-ceding  yeur. 
The  1902  output  was  valued  at  Ipl7,04<),:'.l7.  TlH^  state 
ranked  aecoud  among  the  i/d  producing  states  and  ter- 
ritoriw  in  1909,  producing  1<^-1  per  cent  of  the  entire 
output  of  the  United  States. 

'IWiHircj'^- f  if  T,Vi>Ht  Yiiyinia,  .'left. 

'Till'  srjito,  _|W»r*' "7. 

*Ue«»iMiri*f.  1(1  W  eft  Virjfinia,  pagps  :{<X>aiMl  307. 

'\\V-!.t  VirKiniaiicriLniual  .Survi-y,  l««,Vol.  IrPlgealMtO  ISO. 

'Ktfitouruai  of  WvtA  Vii-giuia,  intn^  ;tUli. 


SiUunii  <j<i».  —  h  is  «}uite  probaltle  that  tlic  l.>uniing 
springs  of  Wegt  Virginia  had  attracted  the  attention  of 
the  Indians  long  Itefore  the  advent  of  the  whiti-  iiuui  in 
I  tills  region.  One  of  the  earliest reconls  of  these  niitunil 
ga>i  ventx  was  made  by  Oeorge  Waithington  in  1775, 
when  he  des<'ril>ed  a  ''burning  spring"'  on  the  Kanawha 
river,  miles  above  ( 'harlestxni.  This  was  ]»reeiiij>led 
along  with  olln-r  lands'  and  gi\en  to  bim  for  nulU.n  v 
services  by  the  striti^  uf  Virgiiiiii.  and  he  deeded  it, 
together  with  a  stpiare  tu  re  of  ground,  to  the  pulilic* 

The  tirst  natuial  gu  field  to  be  de^  eloped  and  put 
!  into  pnicticu!  use  was  that  near  Wellsluirg.  Brooke 

i county.  Natural  gas  wa.s  tiixt  used  for  uiuiuifacluring 
purposes  In  West  Viiginia  in  the  Kanawha  valley  thirty 
y<>ais  before  it  w«s  lued  for  that  purpose  in  Penti' 

sylvania.' 

In  1!K>'J  West  Virginia  ninke<l  third  among  the  states 
j  in  the  protbwtion  of  natural  ga.s.    I/sirge  areas  in  Lewis, 
narris4)n,  Marion.  Monongidia,  and  \Votzel  counties 
VI.  I  i>  discovered  and  d»'veloped  between  l!>tiO  and  IHOS. 
I  More  or  le.s,s  natural  gas  hu.s  l)eeii  developed  in  Tyler, 
I  Ritchie,  Doddridge,  Mui-shall,  Wood,  Wirt,  liouue,  Cal- 
houn, I  Woe,  Mingo,  Kanawha,  Logan,  and  Gilmer 
eoiujties." 

Since  18!)5  thei-e  has  b(>en  a  notaiile  yearlv  inci«>as<»  iu 
pr (  iliii  tiuii  of  natund  gjis.  In  1908  the  value  of  the 
prixlucUoD  was  $o,3in),ll$L,  an  increase  of  i^L,43d,709,  or 
:m\.:\  |>er  cent  as  compared  with  19r»l. 

j  Lhio^Mdiinit  iiml  doltmiitis. — The  value  of  the  output 
of  the  174  quarries  productive  in  VHiH  amounted  to 
i(;016.8^,  an  increase  of  9169,317  over  the  product  of 
I'.HJl.  J.  fTcrson  county  ranked  lirst  among  the  11  coun- 
ties in  value  of  product,  butl'reston  county  ranked  tirst 
in  number  of  qtuuries.  The  vahie  of  the  blast  fumaoe 
thtx  i>in  !u<  rd  in  the  state  in  wa.s  $268,059,  or 43,6 
per  ciiut  of  the  value  of  all  lime^ne. 

!  Sandt^mm  and  qmri»ite$. — Among  the  beds  of  the 
conglomerate  coal  mea.siires.  sandstones  of  almost  uiiv 
si/e  and  texture  can  be  «|uarried.  In  Monongalia 
county  a  beantiful  sandstone,  of  a  light  buff  and  dove 
c(»liii-.  found  which  can  l>e  dressed  readily,  and  is 
most  siiituble  for  building  purpoae^i.    In  Taylor  eouuty 

'  occurs  the  so-called  Grafton  sandstone  of  clow  texture, 

>Ii;U|i  :inil  c  li  lui  irint.  -aiu]  i^ray  ■■<'l..r.  gniv  sand- 

stone  of  Lewis  county  has  few,  if  any,  .superion*  iu  tho 
I  United  States  in  arehlteetural  beanty.  The  ^mdstones 

of  the  l.<ower  L'oul  Mensun  s  i,n  ttu'  ujiiM-r  imrtion  of 

tlie  Kanawha  river  have  fiinii.-^lied  materials  for  locks 

and  dams  built  by  the  (iovemment.* 

frills  1"  i  f  tin  I  ID  (juarries  productiv<(  in  l!»(>2  had  itn 
,  output  valiii  d  at  inoiv  than  ^lO.iHjO.    The  value  of  tiiti 

eandgtonex  (piariied  in  the  state  in  1902  was  !pl23,.">:32, 
'  an  increase  of  $820,32:2  over  the  value  for  1^1.  Mercer 

I     •  V\'«f>(  ViiKiiiiii  < .l(igi«iml  Survey,  ISSO,  Vol.  i ,  pagp  i24. 
I      'Tlx- Atoiiiiijiiii  stuie,  pagoi  77 and  7B. 

"I'liited  State-"  < H'olet'ii'al  Pun-ov,  "Mineral  Htf^oanjea  <)f  the 
I  Unittsl  States,"  I'.HIL',  iiaiK>  im. 

*IUt«i>un.tti  u(  W'etit  Viiyinio,  pages  Hla  and  310. 
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riitikcd  liiMlauuon}:  tlu'  countioB  in  the  state  in  the  vnhii' 
of  its  siindstonCif  quai  ricd  in  \'Mt2. 

All  othit  vninemUi, — Natural  iiick  cement  wau  made 
iic*r  ShepherdstowD,  #1  effem>D  county!  as  early  as  1825.' 
The  induhtrv  was  not  followtMi  rontiiiiiously  in  tills 
locality,  but  about  a  now  plant  was  ci'cctcd,  and 
for  moro  than  thirty  years  «  suporior  brand  of  natural 
I'OL-k  cement  was  pnHliurd.'  A  single  plant  reported 
production  durin<r 

Quantities  nf  •,'oimI  imtter's  and  fire  clay  are  found  in 
thei  state,  and  in  West  Virtriutii  luiiked  fourth 

among  tlie  states  in  the  value  of  its  pottery  producta, 
'which  amounted  to  $1,16B,464,  and  ninth  in  the  value 
of  all  its  product-s  df  clay,  wliieli  reiu  luHl  !{'■-',."> Is.a 1 1. 
The  value  of  fcbe  clay  production  of  tiie  state  was 

(tocmI  grits  for  grindstones  are  f<>uii«i  in  nuiny  <'»uin- 
ties  io  the  state,  and  a  part  of  the  well-known  ledge  of 
stone  »ppwring  in  Ohio  across  the  river  from  Fhrkers- 
bnrg  is  found  in  Wood  county.*  In  lOOS  Jarkaon  and 

*R«a0UKCK  uf  \Vt-«i  VirKiniu,  |iaKe3i:!. 

*  United  Staitsii  tieoluttitail  8urvi<y,  "Aliueritl  fietmurcM  of  the 
United  BtatMs"  1902,  imm  800. 
•The  MoaatMnStatai  im«b  b1. 


WtMxl  wore  tiie  only  i-ountios  from  which  {,'rindstories 
>vi«rft  repOlie<l;  tlie  viiliie  was  !fii*:J,;i-i7. 

Iron  ore  i«»  found  in  the  coal  hille,  the  ^xiiit  being 
around  Laurel  hilli*  and  at  Beaver  liick  mountain:  Intt 
the  enornuMis  beds  of  ore  in  the  state  have  Ix-en  as  yet 
only  slightly  developed.'  At  vuriouis  times,  before  and 
since  the  orgnnixation  of  the  state,  iron  has  been  made 
from  W  est  N'irj^inia  (ires,  wliieli,  in  every  i nstance,  pro- 
duced iron  of  iiu  excellent  quality.^  Only  one  iron 
mine  was  opentted  in  the  state  in  1902. 

Near  Berkeley  Springs,  in  ^loi  frsm  county,  is  u  ridfje 
of  sandstone,  wbieb,  wb«'n  erushed,  yields  a  beautiful 
white  flnnd  of  exceptional  ]>uriiy.  It  is  about  the  best 
sand  foun«l  in  the  I'nited  States,  and  larife  ipiaritities  of 
I  it  have  been  shipped  for  giussmtikinjr/  band  for  other 
I  ntKS)  ifl  obtained  in  Marioi),  Hampshire,  Randolph,  and 
>t.>i;singalia  (  tainties.'  The  output  of  siind  in  the  state 
fur  ItiU'^-nras  Wi,h'ifd  short  tons,  of  which  74,7^  ton« 
were  glaaa  wnd.  The  value  of  all  aand  was  f  181,540, 
while  that  of  the  gkaa  sand  wag  |09,340. 

« Kins'B  Handbook  of  tlie  Tnited  StatH,  page  88S. 
*The  llaantain  State,  page  41. 

•United  Stetea  GMlogical  Sonrer,  "Ifiaenil  BeMNiroeB  «r  the 
United  Btetea,"  liNS,  mge  tOlL 


Digitized  by  Google 


WISCONSIN. 


Table  1  is  »  sunumry  of  tlie  ^tatistk-^  for  tlio  productive  inine-s  and  quarries  in  the  state  of  Wiwonsin  for  \  W2. 

Table  1  SUJLMAKV:  1902. 


Inn  OK. 

1 — 

and 

Lead  and 
daoora. 

irj'Ktullim- 
rocki>. 



nnd 
qiiarlxjttw. 

i^lariLtl  (ilttrJaiN,  rUirk*,  etc.: 

Numbi^r,.-.  

27ft 

tI,«C,«L% 
»8,7.W 

.to; 

1,  v-.i 
f.-i:;:.-*,! 

SJ.-i.l 

,       Ki:.  149 

•i,a».<N 

m 

90 
90 

SO 
<17 
tM.SM 

^8S 

IJ 

30 

391 

Kaa.  m 

ft! 
13 

t»,  139 

l» 
1109,  QM 

» 

» 

17 
lU 

•96,211 

mas* 

■  Inotoiw  «v«nrtoi«  M  MIoin: 


Lid 


\Vis<'<in>iii  haM  valuable  iron  on  dfipwits along  the 

iKirders  o(  Liiko  Superior  in  tho  north,  the  ontptit  of 
which  is  _\  early  increasing.  well  ast  extensive  \^■^dd  and 
sine  oi-e  mines  which  have  been  ojierati d  tm  many 
years  in  the  Galena-Duhuijue  region  in  the  southweKtei'ii 
part  of  the  state,  l^argc  and  valuable  area-i  of  building 
wtonef  are  found  in  many  parts  of  the  state,  and  along 
the  .shore  of  Lake  Michigan  there  are  large  beds  of  clay. 
Flint  aUo  ih  found,  but  was  ttot  rained  in  comnicivial 
quantities  in  1902. 

The  relative  importance  of  mnnufnctiii  iiii;  industries 
cloiiel}'  allied  to  or  iNtscd  upon  the  miiiiiig  iudimtry, 
neing  m  their  nw  material  the  product  of  the  nine  or 
quarry,  i«  shown  in  the  following  table: 

Tabu  fl^Jlaaii^iiwt  tatnf  primarUfi  vpoH  Uu  jwoAMtt  ^  mtnei 


iMJMmay* 


Valm  at  imdiut. 


I  amniifsrUin'K    

Bawd  iiiMiii  pMductK  of  mine-"  «>r  ijuarno : 

ChvmlcaU  and  alllril  prodtictD   f  1, 136,9)3 

Clny,  kI*"' and  Klunc  prodncli>  I  tfiU,tlll 

Irun  and  Bioel  and  th^ir  (iroduru  I  MylOiyMO 

UoiaU  and  metal  product*,  oUwr  than  liuu 


it 


«I,47U,»&1 


The  total  value  of  the  products  uf  uianufai  ture.s, 
bamd  primarily  upon  minerals  mined  or  qnarried,  was 
$4>i),470.8.'1 .  nr  If!  s  per  cent  uf  the  vulne  of  all  manu- 
factured products.  The  value  of  the  output  uf  the 
mines  and  qmurries  in  Wisconsin  in  1903  was  $1,4S7,818, 


1; 

or  1.2  per  cent  of  the  total  value  of  the  product  of 
manufacturing  and  mining  industries  of  the  .state. 

The  average  number  of  wage-earners  employed  in 
manufacturing  eetabUsbments  in  19<X)  was  14'J,<)70,  and 
the  total  wage8  paid  amounted  to  968,407,697.  The 
corresponding  liguree  for  the  mines  and  quarries  of 
Wisconsin  in  1902  were  a.5f<3  wage-earners  and 
$1,(>67,665  paid  in  wegea.  It  appears  that  of  the  num- 
ber of  wage-«anwr»  ragi^ed  in  the  two  indttstriee  dur- 
ing the  j'ear,9s  per  l  i  nt  wrir  cniploj  ed  in  manufactur- 
ing esfablisbment^!  and  received  U7  per  cent  of  the 
wages,  while  3  per  eentof  thewage-eamerswereengaged 

in  inininij  iintl  wero  paid  3  per  cent  of  the  wages. 

The  folluwiiig  Utble  shows,  for  the  years  from  1890 
to  1!X)2,  the  value  of  the  annual  pmduction  of  the  pi-in- 
cipal  tuiueraU,  with  the  exception  of  lead  and  zinc  for 
which  values  can  not  be  obteined: 

Taiii.r  tt, —  Valtif  nf  mtmml  pimdHiiiou  uf  iirinrifMil  minrrab:  tS90io 

I90i. 


(Unltwl  SMKaCtooloBloal  aonrejr,  "MiiUMut  Rcwmn'mof  ihi- I'niU-d  .siutn."! 


tUS.MB 

in.ooo 

MO.OUD 
«2,1H 

33.  «W 
l<«.»41 

m.gol 
n,57i 


■  Valm  dot  rtportad. 
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Irna  ore. — Althuugli  the  existeiH'o  of  iron  ore,  similur 
totbeMiahiganore«  ocrurrin^'  in  Wisconsin  wlong liake 
Superior,  wa.s  known  early  in  the  ht-it  eontury,  nothing; 
of  imy  eonsetjiienee  was  done  t«)wnrd  dfvclojjinij  the 
depot-ita  until  about  ISTT.  when  work  wag  bt^n  in 
Florence  county,  and  in  l-^s-i.  i»T*i,<'l7  tons  were  sl)ip- 
ped  from  that  county.  'I'iie  j^reutest  deveiopnient  of  the 
iron  ore  resourees  of  the  ^^tute  hixs  oceiirretl  sineo  1.SS4 
in  the  Gogebic  district  iti  Ash  laud  and  Iron  counties.' 
Iron  ore  of  the  red  hematite  variety  from  tlie  Inm 
Kidjije,  in  Dodj^e  county,  was  prolmhiy  mined  to  some 
extent  m  early  as  l.ti54,  reference  being  made  in  that 
year  to  it«  quality  and  abundance.*  In  1002  the  state 
produced  7<i, !♦!)(»  lonj^  tons.  The  j,'ivtttest  amount  was 
mined  in  Iron  county,  which  produced  about  7i)  per  cent 
of  the  total.  Hie  produetion  in  the  state  from  1889  to 
190S  is  ahown  in  the  following  table: 

Taulk  4.— jtniMiol  pniuction  tfirmtrt:  1889  lo  190t. 
lUbllMl  BlalMGcalQglMl  Survey.  "IflmMl  Hnmiwor  tbe  United  flUletL"] 


TUB, 

LdnglMM, 



ijii 

m,m 
«m,m. 

III 

liimctoum 


JAmt*{on<K  Olid  ihilin-i'!' ^.  Liiiii  vr< irii  iirxierlies  a 
Iftrjje  ]>art  of  Wis4-oii.siii,  the  ImhIs  extendiuir  in  a  hidail 
belt  through  tlic  eastern,  southern,  and  wcslt  in  poi 
tioiLs  of  tbe  atate.  The  enitahility  .of  the  .stone  for 
buildinj^  purposes  varies  jjieatly.  not  only  in  the  differ- 
ent formations,  hut  al.s<)  in  the  ditferent  hods  of  tlie 
Rome  foriiintioii.  iiti<l  tin-  color  of  llie  Ktoiic<  mn|fm 'fToni 

bufff  or  atraw-jrellow^  to  dark  blui«b  gray." 

The  «irlie«t  recorded  quarry  in  tbe  state  was  opened 
at  Genesee,  Waukesha  county,  in  1848,  and  thiaqmurry 
was  operated  continuously  until  sinee  which  time 
it  has  been  worked  only  at  intervals.  The  Wanwatosa 
quarries,  near  Milwaukee,  were  ojM-ned  in  IS,").'),  and 
one  year  later  the  quarry  near  Bridgeport  wa^  opened.' 
Frevions  to  1680,  however,  with  a  single  excefrtion,  no 
product  of  the  quarries  bad  been  exported  from  the 
state.* 

Wimonsin  ranked  serenth  in  t!M)8  amon^  the  lime- 
stone pmdueinff  states.  The  viiiur  of  its  pm  iuetion 
was  $l,d6i,06»,  of  which  *29C,ft9)ri  wa.s  the  value  of 
fhe  bnildinf?  stone,  which  comes  principally  from  the 

qunriics  in  Riown.  Dnor.  Mil u nr.kcr.  jun  k,  :iiul  Wan 
kesiia  counties.    1  iu^  larj^est  qutirriej*  were  in  (^'aiuukct, 

■  Irnti  in  All  Aim,  by  Jamfii)  M.  Swuik,  pagiw  329  aod  'iSU. 

'  Metallic  Wnlth  of  the  United  BUtee,  bjr  J.  D.  Whitney,  page 

m. 

*  WiacwKbt  GaoleAsal  and  Natoial  History  Sorvey,  Bulletin  Ho. 
IV,  pMwsaWaadSWr 
MMd.,M«Mainand»S. 

•atonasior  Bailding  and  Deooratum,  by  CSeoiye  P.  Uerrill,  page 

m 


Door,  Fond  du  Lac,  .Manitowoe,  Kaeinc,  and  \\  aukesha 
counties. 

ftrd  -h,i-  on. — The  lead  iidnes  of  the  ujjpcr 
Missi.ssippi  Miih  y  district,  couiprieiiig  Ciraut,  Ltthiy- 
ette,  and  Iowa  counties  in  Wisconsin;  Jo  Davi««e 
county  in  Illinois;  hik!  I>nhnque  counly  i:i  Imwm.  -^i>,  ni 
to  have  lieen  di,sco\ ireti  iiy  Nicbt»la.>  IVrrott  alwut 
lt!!t2.  This  metal  wa>!  also  noticed  by  LeSoeurinlTOO, 
and  li\  .liilLti  (■■jr'.cr  in  IT*'*!.  '!'h>'  liist  miniti'^''  in  t!iis 
district  uu.-done  l»y  .Julien  |)u)>uque  iu  17b>S  on  the 
.site  t)f  tin  present  city  of  I>ubuque,  Iowa,  bat  it  waa 
rint  until  atM-)ut  l.<30  that  lea<l  niiniriL'"  Vi.  rani.'  .^i  tn nd 
ill  .Mdiihwcsteru  Wisconsin.  1  rom  iljul  lime  until  to- 
day mining  Ima  been  continuous  in  the  st.ite.*  About 
1864 >  zinc  ore  wn.s  first  mined,  the  earlier  work  luivinjf 
been  entirely  devoted  to  h'ad  mininjj;;  now,  however, 
tbift  district  has  become  more  important  as  a  source  of 
snjjply  of  zinc  than  of  lead  ore.  The  ore.s  mined  arc 
{galena,  smithsonit^.^,  and  sphalerite,  the  latter  heiny  the 
most  important." 

In  1902  the  total  production  of  lead  and  zinc  ore  in 
Wisconsin  amount^^d  to  I'ljUlt!*  short  tons,  siavinp  a 
value  of  ^73, (>")•.>.  Of  this  production  <jnly  '>,H2;t  tons; 
were  lead  ores.  Lafayette  county  had  a  pnnluf  f  ion  of 
short  toils,  the  greater  part  of  whit  l»  was  .sj»liai- 
erite.  Of  the  'lo  mines  operated  in  190:i.  :>7  mined  lead 
ore  only,  ^  mined  xinc  ore  only,  and  40  mined  both 
lead  and  xinc  ore. 

>■■''''■'  ■  ■-  /■;/-■'.'/'''"««'  ?Yw^-.*. — .'Vlthoujifh  about  one- 
thiixl  of  the  entire  area  of  Wiscouuin  is  underlaid  by  tbe 
older  siliceous  crystalline  roeka,  it  inia  been  within  the 
last  twenty -five  years  only  that  the  fjuarryinjr  of  ^lanite 
has  assumed  any  considerable  importance,  audcvcn  now 
thf  uniiiiiil  output  is  insignificant  whoa  cotnpaivd  with 
that  of  numy  other  states.'  For  monumental  purposes 
the  Wi.s<  onsinj;ianites  Itare  been  selected  in  preference 
(ii  >.'r.ifiii.  -  fix)ni  other  part.s  of  the  ct)iuitrv,  and  for 
btructurul  purpot^es  the  quarrieui  can  furnish  either  gray 
or  red  granite  of  any  required  dimenaion.  For  road 
coiLstruction  prolmVdy  no  state  in  tlie  rni-  n  i-  T>f>tter 
providi'd  with  material.  The  f^ranites  vary  in  texture 
from  exceedinjfly  tine  {jntined  to  the  coarse  ^niined 
pirphyritic  variety,  and  in  color  from  a  brilliant  red  to 
a  dark  tfiny.  The  tii-st  }rranite  quarry  was  opened  at 
(Jranitt*  Heights  in  .Marathon  county  in  18S'*.'  Near 
I'tley,  iu  (ireen  Lake  county,  there  occurs  a  beautiful 
stone,  almost  black  in  color,  with  white  jx)rphyritic 
feldspar,  vvliii'li  lia-  Itivn  (luaninl  In  ^niin'  r\ti-nt:  and 
u<'ar  Berlin,  in  tlie  sanio  cuiuity.  (x-eur  two  niound.s  of 
c  impact,  dense  gniyish  hiack  lo  pinkish  quarts;  por- 
phyry or  rhyolitv.  which  takes  a  hiirh  I'ltli-li  aiid  s<>(9na 
lo  he  eminently  adapted  for  monunieniid  wuik." 

"  \Vi»i".>nwiii  <  Kfjli I  atiil  Nauir.tl  Hi«liir_v  Survey,  liiilJutiu 
Nrt.  IX,  jiasi'H  1  and  2. 
'Stones  fur  HiiiMiii);  and  Decnratixn,  |<ii(rti<  S~  and  Hft. 
■  Wisciiiisin  ( iei'l'ijifal  and  Xafiinil  llistdrv  Survey,  Kiillelin 
I  .N'.>.  1 V.  pHiTfe  H!».  «)0,  an<l  i;i2. 

i    *ijioneti  fur  Building  and  Decoration,  pagw  1(17  and  lOe). 
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The  18  quarne»  operating  in  litiirii  wero  locat«tl  in 
Dodge,  Green  I>ak«,  Maratbon,  Marinette,  Marquotte, 
Sauk.  W:tu)Kif:i.  and  W tiusham oounties,  and  thdr  Out- 
put WHS  valued  at  #^i(,137. 

^innebtmes  and  qftftrtgittd. — One  of  the  moftt  widely 
r)i-riil(iiti'il  liiiililiii!.''  stouos,  iiiul  <»nr  whii  li  fni  ui-lics 
pei-luij)is  tUe  great«?.'*t  variety  in  color  a«d  l»'xturt'  aiiiouj» 
the  aedimentary  rodu^,  in  the  sandstOBe  of  the  Potcidam 
jiti'l  St,  I'i'tcr's  fonuHtinii.  Tln'  I'lit-.l  im  apiifjiis  first 
in  tiic  imrthoast  corner  of  the  fitatu  and  .swings  in  a  broad 
belt  around  to  the  aonthwe»t  and  then  a^in  northwest. 
A  s»»con  ! -luall'  i  In  It  -Lift-  ttn  -mitlj  slior*>  i>f  Lake 
Superior  entirely  at  ros.s  the  ^itale  in  an  east  and  west 
direetion.  The  stone  from  this  belt,  on  account  of  ite 
ctilor,  is  (-(.niitDrir'Jv  !<ni)\^  II  :is  tlip  \Ai\io  Snjioriiir  hrown- 
etoue,  and  was  tir.st  yuarrictl  in  lf>ti»  on  liam  Island. 
This  »tone  was  quarried  in  the  counties  of  Ashland, 
Ba.vliflil.  !  n  >ii;rlus,  und  lias  l>cen  u.si'd  for  strin  fiiral 
purpose**  in  many  states.'  The  stone  (juai  rieil  from  tUe 
southern  Potsdam  area  is  mostly  used  lacally ,  the  color, 
ti'xtr.ir.  ilura'li'it y.  ;iu:!  r.>iir[ni-if]nn  <if  tli*'  ^tnnc  vary- 
um  greatly  in  the  ditl'erent  hed.s.  The  .w-culled  St. 
Peter's  eand«tono  is  found  in  a  eomparatively  narrow 
strip  rxt'Midinjr  from  the  Menominee  river,  iti  the  north- 
eastern part  of  the  state,  wonth  as  far  as  the  state  line, 
tbenoe  w(>>t  to  the  Missis8i|>pi  river.  Tiie  S'tone  h 
brown,  red,  yellow,  i»r  nearly  white  in  color,  and  as  a 
ride  i.s  coarinj  and  rather  friable.' 

Baaed  on  the  value  of  product,  Sauk  ranked  firabamong 
the  sandstone  producing  oouotiesof  Wiitoontdn,  Duun 
county  second,  and  Bayfield  third.  Only  6  of  the  S3 
counties  in  which  sandstone  is  qnarried  Irnd  n  value  of 

'"Btones  for  Baildinir  and  Decontion,  pcfn  W  mi  169. 


I  output  in  exuetiei  of  $10,iX)0.   The  value  of  the  t<and> 
1  8ton*  quarried  in  the  state  in  1903  was  fS0T,08«. 
'      Aft  „fh,i  ,      i;iIk.  —  Vi\  ]!*7r>.  at  Whiteiish  Hay.  -Mil- 
waukee county,  the  tirst  cetuvnt  mill  in  the  »tat«i  was 
erected,  and  with  scarcely  any  interruption  this  plant 
has  lieen  a  steady  pnKbuer  of  an  i-xeelient  <|nalily  <>f 
natural  rock  ccuieut.    A  iiecond  plant  wa.^  enacted  near 
the  tirat  in  1890.   Haeod  on  the  Talue  of  tho  production, 
Wi-rMii-in  ranked  fourth  amonj^ atates  producing  nat- 
ural rock  ccuieut 
Stratified  beds  of  clay,  from  which  oyer  fiO,000.000 

liriek  are  r)ia<ie  aiinuuH \  .  :ii  r  finiin!  .ilunii-  tlic  -Ii<nr  i  .f 
Lake  Michigan.  Although  the  clay  u.sUiiUy  in  red  the 
bricks  are  cream  colored,  and  Milwaukee  derives  its 

iiiuii  <if  ■•Till'  ('i.'iiiii  City"'  frntti  tin-  fift  tliut  this 
hrirk  ha.s  lx:en  used  so  extensively  in  it*  buildings.' 
I  The  value  of  the  clay  produced  -in  Wlaoonain  in  1903 
was  and  i\w  value  of  the  brick  and  tile  made 

fi-oui  it  waa  )iii,Oli,a73.' 

There  are  copper  ores  in  the  aanc  and  lead  district  of 
Miiilliwc-trvii  ^^'t-r■^.nsi!l,  and  .some  crude  altetn|its  at 
c(jpper  mining  have  bcei>  made.  13'y  far  the  niotiit  im- 
portant recent  development,  liowever,  lias  been  in 
l)(>U},'la>  i-ounty,  in  the  northern  part  »if  the  -tiil.  .' 

Some  graphite  waa  productHl  in  Portage  con  my  in 
190^,  and  aotne  metallfe  paint<i  were  nuule  from  a  oer^ 
(ain  hematite  iixni  ore  foumi  in  I'lorlire  eotinty.  luit  nr» 
figures  can  be  tdiown  for  either  of  these  minerals  with- 
out disclosing  individual  operations. 

'  Kiii>t"s  HaiKitHMjlc  of  tlip  I'nitfil  Statjn,  pagi-  KSM. 
'I'liiteil  .Statfs  tjeologiciil  Survi'V,  "Mineral  Ut>«)ur<-eH  of  the 
t:riit«-«l  Slate:'."  1902,  rage  ;:'!>. 
1     'The  Copper  Handbook,  by  Horace  J.  tituvvna,  Vui.  ill,  page 


WYOMING. 


Table  1  U  a  suminaiy  of  the  stetiAticB  for  tbe  )>rodnctive  minBS,  qiiBirivs,  ind  w«]ls  of  the  stete  of  WyontiDg 

for  im2. 

Tamji  i^miMASY:  UNtt, 


XumtiL-r  ij(  minc't,  iiuaitfetiaiMl  welta  . 

Kuintwrol  oji^nuon  

Balaried  oOk'llUi,  ciuki,  etc: 

Sum  tier  

Salarleii  

ATeraxe  number...  

Vtageo  

OoMmct  work  

XlRMllaDeoiM  expsmei . 

Viatu«lpMMt. 


50 

153 

i,m 
AIM.  at 


m 

tlMi.  1» 


aad 

Qoartilte*. 


12 
12 


ti.m 

74 


1  linwyio 
1  doloollnL 

0«Uaad 

in««T. 

AUotbw 
■lBiim]a;> 

a 
a 

4 
4 

i» 
» 

4 

21 

t)8.\40T 

C!,MO 

25 

(MO 
1160 

•ii,iat 
M,m 

>IiMladM  opHMMa  ••  follow*:  OMner  «■«,  I; MWbH* (t nlw. 4Mi»lori«gH«d  L.  w~>~  w-n 
■Mriiii(oiu>ii  mm)  qnaiiiiftm>;  frTPMnD,  i  (SqMTYlMiilfmi  mr.  1;  |icti«IMin,  3  (It  •«llk);  precloiti  itmiM,  t  fno  mlnM). 


Wyuiiiitig  is  i'Xci'llpd  liy  fi'W  .■^latv?-  ia  the;  variety  iind 
amount  of  its  mineral  re8ounc>.'  Althougli  jfreatly 
hindi'i'i^il  ill  till'  ilt'\  cloiiiiifMit  of  it--  iiiliic--  rtnd  nimrrics 
hei.ausf  of  tlie  liitk  ul'  Lupiul  iiiui  iiieiuis  of  tninsjxirta- 
tion,  its  pruduot  in  UtOL'  was  valued  at  15,684,286.  In 
the  value  of  its  mineral  prwUicts  the  stato  whs  twenty- 
seventh  in  rank:  alinnst  the  entire  mineral  piuducliuti 
was  from  its  mines  of  coal,  in  the  output  of  wbk'b 
mineral  the  state  rooked  fourteenth. 

The  rocks  ineladed  in  the  };roup  sandstones  and 
quartzites,"  occur  in  almost  inexliaustil  1  "  "  and  ai*e 
equal  to  those  of  any  other  state  in  poiut  of  beauty  Mod 
durability.* 

liimestoncK  and  dolomites  are  of  wide  oecurrOncO  and 
wore  qnariied  to  a  limited  extent  in  1W2. 
Gold  and  rilver  minin;;,  which  was  an  important  fao 

tor  in  the  early  dr\  i  liipiiii  iii  of  the  .state,  has  decreased 
in  importance,  until  iu  l'M)i  the  product  amounted  to 
only  $4,938. 

Other  minrr.ils  pitkIucciI  .  (inmici-cially  in  ll'iii'  wi-n'^ 
copper  ore,  graphite^  griudtituuejj  aud  pulp»toac»,  gyp- 
aum,  iron  ore,  petrolenTD,  and  precions  stones. 

Ai-ciiir.  aslM^sfn>.  i^-^liiss  sand,  fjranit^,  knolin,  and 
fire  clay,  magne.'<iuni,  marble,  uiiiia,  platinum,  vein  aud 
stream  tin,  and  volcanic  nsh  are  of  known  occurrence 
in  the  state,  but  were  not  mined  on  a  commercial  scnle 
in  l\m* 


Mbiil-,  jM-r  17.' 
»lhid.,  paj^i- 13  11, 

(M4) 


I )eveliipmt.*ut  work  roiitiucd  to  gold  aud  sliver  and 
j>etroleuru  was  reported  by  >I  op<>nttorsia  1902.  They 
paid  out  ♦4(>r),i!.Kri  for  salaries  and  wages,  *.'SC,ii<J4  for 
(•ontnu't  work,  ^^3ft,liiO  for  expense.s  of  a  misi'dlaneou^ 
character,  and  ^1140,7.%4  for  sup[)licH  and  materials. 

C'ertoin  inauufacturiu}.' industries  are  closely  allied  to 
or  Imsi'd  u]»on  the  ininin;;  industry,  using  as  raw  mate- 
rial the  produ<-ts  of  mines  and  quarries.  The  relative 
importance  of  these  branches  of  manufacture,  as  indi- 
cated by  tbe  value  of  tbeir  products,  is  shown  iii  the 
following  table: 

Taww  a. — Xam^fiielitr''        i>rimarihi  upon  tlUpradMit  ti 

and  ytMiTM'A-  1900. 


Vtlue<ir9iniiliwt. 


Ai:iii 


(1 1.  ij  |.ri •  1 II      1    n; iuf*  ur  qiiaJlfl 
ClHjr.  Ki*i^.  KiHl  Klutii'  iinMlucLa ..... 
Iron  iind  stitd  and  lbMr|tfadaelk.- 
MriuU  iiimI  metal  pnoduala,  Mbn 
aiuliitvel. 


Ilbii 


All  otbcr. 


332.  ITS 


43,102 


NiMl.1 


a,CMi.«3« 


The  total  value  of  product  of  these  maiiufacluriiij«: 
industries  l>a«ed  «)n  mining  was.  us  shown  by  Table  2, 
|644,i>i-t,  or  15  ix-r  cent  of  tbe  product  of  ail  maDufac> 
tures  in  the  st«te  in  1900. 

The  nunifn'r  of  wajje-earners  employed  in  manufac- 
tures in  \\m  was  2,241,  and  they  received  *1,386,140 
in  wa^cs.    In  1902,  4,466  wageHsarners  were  employed 
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in  mines  and  quarries,  and  they  were  paid  $3,43^.059 
in  wages.  By  combining  the  tigun'j(  for  (ho.se  two 
bmnchcsof  industry  it  U  shown  that  mino»  and  quarries 
furnished  employment  to  0«J.7  p«r  cent  of  the  wage- 
eamen<.  and  ji«id  71.2  per  cent  of  the  wages,  while  there 
were  employed  in  manufactures  33.3  per  ceat  of  the 
wage-earnei-s,  who  were  paid  28.8  per  cent  of  tbewaj^s. 

Table  3,  compiled  from  the  repoils  of  the  United 
States  Ueoiogical  Survey,  shows  the  value  of  the  anoual 
produotion  of  the  principal  minerals  from  1890  to  19QS. 

Tabuc  9.—ValueofmmualpTwtuclij'i  m' i'r,„ripal  mheralK  ttSOto 

VM>:. 

[CoUed  SMl€ii  Oeologlvftl  Ijurrar,  "  Mlncrnl  RrjvHitnn  cii  the  rnilvd  SUtten."] 


•Ml 

qunWM. 

ealdand' 
itlter.! 

3.riS6.2;5 

S.l«B,776 
2,*77,«1 

i.m,  \K> 

S,t36,«»4 
8,6M,1W 

4,7«,w.^ 

ft.«7.tlM 

li(i,;eo 

IMWU 
KH) 
4.000 
10,  MM 
I6.46S 

w.rti 

6.3X.' 

»,«n 

M,M 
tt,4M 

(») 
(1 
i»i 
Ci 

<«i 

S14.4'J!» 

wa 
a.m 

•U,IM 
■9,  MO 
•41,«0 

i«tw  

1«W  

DM  ;  

1«H  

tm  

iKDUniAtcJioribtDiNetororUwWIot:  TahimgrtlMi 
ataoliiliiitTaliMh 

•Vat  nqMiM  Mini  nitely. 

'SIlTcrMainmpcjal  value. 

«  Ceiuus  l)«iiicik  unaiit  lor  lokl  and  iilvcr. 


pndoct;  inter 


Ikble  4,  compiled  from  reports  of  the  United  States 

Geological  Survey,  .show.s  the  imnuul  productloii  of 
coal,  bituniiiiou-s.  from  18(W  to  l!t02. 

Tahlk  4. — .\\mt\nl  pmhii  tioii  i  i'     i  '.  liiumiiiun*:  !S*Ji  In  J:xij. 
[t'uilt^  Oi.*<jlugit'itl  t)UZVr>  ,  "Minenil  Kii^^iMn-vs      the  ('iiHt-*!  Suites."! 


Coalt  bitunUtio't*-—Th(f  production  of  coid  oo  a  eom- 
mereial  scale  in  Wyoming  began  hi  1809/  The  first 
mine  was  opened  at  a  point  about  3  miles  from  Evans- 
ton,  in  Uinta  county,  soon  after  the  ooostruction  of  the 
transcontinental  railway. 

The  coal  fields  of  Wyoming  cover  an  area  of  more 
than  ^tOOO  square  uiile»;  thej  liave  been  icnown  since 
1850.  but  remained  undeveloped  until  1868  hecanse  of 
tlic  lack  of  transportiitioM  facilities  and  miukft.-  Since 
tliat  tiiue  coal  mining  has  developed  into  the  leading 
branch  of  mineral  industry  in  the  state,  and  the  known 
area  of  coal  <!ciMi^itH  ha^  bo<>n  extended  through  .s«cci>.s- 
tiive  dii«M>verie2i  until  it  includes  every  county  in  the 
state;  some  of  the  veins  vary  in  thickness  up  to  75  feet. 
The  nio'^t  coniii'inn  \  !iiiety  a  puro  li;riiit<^,  though  in 
certain  localities  a  good  coking  coal  iis  mined.  In  1687  u 
eMuianthvadte  eoal  was  discovered  in  Johnsoo  ooonty.^ 

Thf  host  grade.s  are  low  in  a-sh  and  sulphur,  and  are 
excellent  for  steam  making,  domestic  purposes,  and 
the  manufacture  of  gas.  During  the  early  develop* 
ment  of  tlie  industry,  almost  the  entire  product  was 
sold  to  the  railway  companies,*  but  in  later  yeai-s  their 
oonMiiiiption  has  amounted  approximately  to  onO'third 
of  the  production.* 

'  ll!irp«T'f<  Encyclf»|>ot]ia,  Vol.  9,  page  a6i. 

TiiitKi  >tato8  (ici>lo);i««l  Kurv«qr,  "Miaeiml  Basooraea  of  the 

Unit'  .)  Suitta-,"  1883,  jmpc  100. 
•The  State  of  WyominK,  |i«i:e  11 

*  Kiug'H  Handbook  of  U«j  L'niifd  .states,  pai^ve  aoti  and  «0(. 

•  ProcowUBgi  ol  the  WyamiBg  ladaatrtal  Coinv«otion,  1901, 

pageSfi. 
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1«H. 
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■i,W7,)«« 

2,  fta.M-i 

S,KS7,3m 
4,014,002 
4.4K.S.S74 
4,«»,«ll 


In  1902  the  reports  from  II  of  the  13  counties 
showed  the  mining  of  coal.  Sweetwater  county  ranked 
first,  with  a  pi-oduct  of  1  ..'i».^,34()  tons,  followed  by 
Uinta,  with  l.SJi.^SSS;  Carbon,  with  382,207:  and  Con- 
verse, with  7a»329  tons.  The  staters  production  in  lim 
shows  a  decrease  from  that  of  1901  of  55,8£3  tons, 

C4trl)on  and  Sweetwater  counties  sltowing  the  greatest 
loss.  The  statistica  for  Uinta  county  show  aa  inoraasa 
of  1S6,186  tons  for  the  year. 

i><iiid)t(on>'>>  (Hid  t/mirtzitiis. — A  large  amount  of  tiie 
product  of  the  sandstone  quarries  in  Carbon  county  is. 
shipped  to  Colorado,  Nebraska,  and  Utah.  The  capltol 
at  Cheyenne  and  the  .state  penitentiary  were  built  of  this 
stone.  The  Iron  mountain  quarries  in  Laramie  county 
produce  a  white  stone  that  is  mneh  used  for  bulldii^ 
puiposes.  The  Carnegie  Library  and  Fcdi^ral  buildin|r 
at  Cheyenne  were  coniitructed  from  this  materiaL* 

In  1009  sandstones  and  qnartzites  were  quarried  in 
Allwny,  Carbon,  Ciiupk.  T.anitnic.  nrid  Uinta  counties. 
Of  the  total  production,  $1H),6^1.  that  sold  for  building 
purposes  amounted  to  $40,461,  and  that  for  rubble  to 

ifio.ofm. 

Limeatmut  and  dolottut^ — 'there  are  several  expo- 
sures of  a  thick  limestone  formation  near  Lava  ereek 

and  in  the  \  alley  of  the  E^ast  Fork  of  the  Yellowstone 
river.  Compact  urystailiue  limestone  also  occurs  near 
the  summit  of  the  Owl  ereek  range  of  roountailia,  aiid 
in  the  Wind  river  nxn^v  ttn  ie  ai  p  numerous  stnita  re* 
sembling  the  Quebec  and  N  iagara  limestones.' 
The  only  quarries  reported  in  1909  were  in  Albany 

county,  nnd  their  |.roi1iif  t  !unt(tint<»d  to #6,840.  Of  thin 
amount,  li>2,2<'iO  was  the  value  of  stone  u«hh1  for  lime 
maldng  and  9^,000  the  value  used  lor  blast  fonuuM 
flux. 

Guid  and  nHft  r.  — Though  the  Laramie  tmiJ,  one  of 
the  principal  highways  tlie  Pncifle  ooast,  wiu  trav- 
ersed by  iiinny  canivuns  of  Mormons  on  their  way  to 
Peseict,  I  tab,  and  by  thousandfi  of  prospectors  going 

'  Th«j  StaU>  of  Wyoming,  |aa^e  1". 

'BeconaaiflHuiTO  ol  Wyoming,  by  Willism  A.  Jones,  lit 
iumI  lis. 
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MINKS  AND  QUARRIES. 


to  thif  {(old  fields  of  Ciilifumiu.  t)»o  occurii-ixc  of  yokl 
in  Wyiniiiiit,'  was  not  ilisL-u.  i  i  il  utitil  18(57.  Jn  that 
year  (he  plsuor  iiiinos  on  the  Sweetwati  r  riviT  wi-rc 
found,  aud  for  (^evi-nil  \fiii-s  prcHlnrttI  rich  result.-*. 
Fbcer  and qiurte  mines  havp  been  <liscovor»>d  io  nlmost 
cviTV  coiitity  ill  the  state.'  The  iiiiiiiiiil  ]trii  ?i  ;  tioii  of 
gold  uiid  silver  in  the  stiit<'  since  ist'u  ims  i:ii:L'''"d  in 
value  from  $25,000  to  ie^lL'.'>.000.* 

All  otlii-r  iiii'ii, rdiK.—i'umtvv.  in  the  form  of  gluiive,  i 
pyrites,  .silieate,  fjreeii  i-arhonate,  and  red  oxide.  occurB  | 
in  Fwaramie,  C'lirboii,  Alhuiiy,  uiul  Crook  countie.s.'' 

Veiiu  of  {{[raphite  occur  at  French  cre«k,  Plumbago  i 
canyon,  and  Halleck  canyon  in  Albany  county,  and  in  I 
tlic  Itidiiin  (iTove  mountains  in  CnrlMin  <'ounly.  The 
veins  are  Inrtre  aud  euiiily  acccsisible  aud  contain  /rout 
40  to  fiO  per  eent  of  earboa/  I 

Till'  Triii^-ic  foi'iriiition  expascd  alony:  the  eastern 
side  i)f  till  L:n!uiiii-  piuins  eotitaiiis  a  larfr^  iXTteutajje 
of  j^yp^uiii.  I'lii'  ^tratiiii)  near  the  tiottoni  <>f  the  forina- 
tion  lieiiifjof  eou.siderablethiekne.s.s.  The  Larutnie  lied,  i 
known  locally  as  a  deposit  of  jrypsite.  has  an  average  I 
depth  of  )>  feet,  and  (he  iiiinenil  needs  only  to  1k>  cal- 
cined to  prepare  it  for  t)ie  market.    The  manufacture  , 
of  plaster  of  Faria  and  stucco  ban  been  carried  on  at  ' 
Bed  Buttes  -ill.  (  I^s'.k'' 

The  occurrence  of  iron  ore  lias  In'en  known  tor  i<onie  , 
^me  at  a  point  H  miles  north  of  Rawlins  sstation.   Two  | 
niine.s  were  opened  hero  in  isTl  and  worked  until  1S7T.  i 
Since  that  time  only  a  few  ton-  h«ve  lieen  niine<l  in  thi.s  , 
rejpon  and  these  have  been  ii^nl  tm  rlti-  iiianiil'acture  1 
of  tnineral  paints.'    Hetnatito  ore  has  been  discovered 
since  in  Crook.  Uinta,  .lolinson.  Fremont.  Bif^horn. 
AIImiuv.  and  Sheridan  counties.    Besides  these  henia- 
titeS)  bedH  of  clajr  ironatone  have  been  found  in  tlie 
Cretaoeoua  rocka  and  mafpietites  in  the  Laramie  monn- 

<  Kill):'!!  Hun<llK)ok  of  tlie  United  Btateii  pages  906  aud  407. 

"Tlie  State  t>f  Wyouiinp,  psuce  13, 

''  I'niti'd  statoe  (:i'>uU>),nuil  Surv^,  "Mtaieral  Resourow  of  tlir 

Uuite<l  States,"  ias7.  jmpc  808. 
*The  State  of  Wyominjr,  pa(r<!  Hi. 

'The  LAroniie Cement  ruintor,  hy  E.  K.  Slcxuwm  anfl  R.  IJ.  Mi<otly, 
tMMSif. 

•Tsnt]!  Omam  of  tha  Uaitad  8bU««,  Vol.  XV,  i^go  iSS. 


tains.'  Iron  inouiitnin.  in  I/tniinie  county.  .52  miles 
north  of  ("Iwyenne.  is  a  mass  of  red  hematitt;  7  miles 
ionj,'.'  and  Hnidlevs  peak  in  (  arbun  connty  has  Un'ii 
called  a  mountain  of  in>ii  siin'e  it  c<int«iiis  not  less  than 
I.:.tMi.o(>o,000  tons  of  iron  ore.' 

Aixuit  a  quarter  of  a  ceiilury  prior  to  the  i»reat  oil 
exeiteuient  in  I'eniisylvuiiia.  Ikiiiiu-ville  annontu-ed  the 
discovery  of  oil  in  ^Vyomlnjf.  Little  attention  seems  to 
have  been  paid  to  his  annonuc«'iiuMit  because  (he  terri- 
torial j,'eolojris|.  as  late  as  Is'.mi.  stated  that  the  (irst 
discovery  had  been  ii)a<le  only  twenty  ti^e  years  before. 
Certainly  from  1m;ii  t,)  issu.  little  or  iiu  attention  was 
paid  to  oil  in  the  state.  In  Ci-ook  county  a  coni]>any  c<d- 
U'cted  oil  from  tin'  spriiifrs  and  sold  it  to  miners  until  the 
advent  of  (he  railw;iy,  whidi  could  brin;^  eastern  lubri- 
catin<,'oil  cheaper  than  it  could  be  brou^'ht  in  by  team 
fromjioint.s  in  Wyoinintf. 

The  oil  industry  of  the  state  was  placed  on  a  profit- 
able basis  in  l>>'ji^  when  aoouipany  at  Casper  completed 
its  Wells  in  the  Salt  Creek  basin.  Because  of  the  neces- 
sary haul  by  wajpon  aud  the  liijfh  frei^dit  rates,  prog- 
ress ill  the  development  of  tliis  industry  has  been  neces- 
sarily slow.  There  are  now  If  know  n  tields  located  in 
Bighorn,  Converse.  Crook,  Fremont.  Natrona.  I'inta, 
and  Weston  counties.*  The  oil  is  stoied  in  sandstone, 
magnesium,  linie.stnne.  and  conglomerate.  It  oeeura  in 
all  jM).ssible  gradesi,  containin}»  in  some  eases  as  lujfh 
as  40  per  cent  of  illuDliuutiii^r  oil.  and  ran^res  in  color 
from  hom^-yeUow  to  jet-black.* 

The  semiprecious  .stones  are  found  in  al>un<lance. 
ipiartz  crystals,  ajrates.  jaspers,  moss  ajrates,  j^-arnet-s, 
and  In^ryls  Ijeiug  (he  most  important  ones.  The  moss 
agates  found  here  are  the  beat  in  the  world.  '*  No  mines 
were  in  operation  'in  1903,  though  tbi'ee  operators 
reporttnl  the  finding  of  precious  stones  in  surface 
workinjTs. 

'  Th«  HtMe  u(  Wyoming,  pujps  '17  it. 

'  Praoecdings  of  the  Wyomini;  loducrtrial  GonTention,  1901,  page 

*TbeMiuem1  Imluxtry,  1H!>G,  V(»l.  V,  pa^M  442  tO  444. 
"The  State  m(  Wyoniiug,  iKigt-  U». 
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I  laelndoo  opcinrtiifo  m  Mkmi:  Balii*l«iM««iid  «ill«liMMttli  dar.Zj  Iiwd  oii»,l:  Bloenl  pdoMnli,  enida,  I;  4>(bmiaeo,ir]MtatoiiM*,aiid  MartlMotoiiM*  (iqnany; 
oiwiitorfoiMfM  in  AvkaaMW). 

(Barrel*. 

*InclUdvi|4iV«rjiti>n<  •>>  {t^lluH»:  AtUnUu.  1;  f^WKt  on-,  1:  9iul.  1.  g>  |»iLni,  2;  iu(u»>riiU  iiarlli,  Irifwli,  and  puiuict .  ',2,  K  ud  uii.l  xiui'  on;  t'^  uiiniM:  (HwraUtr 
tCIMn1«<IuB<<leruoi>4>ia):  mad,!-,  iBli!a,2;  mliietar |iigBi«a|«,  end*,  2;  pNotoiw  ttiHies  *  (no  inliie*):  rulJlc,  1:  aMi(bton«» and  qiiaiUiM*,  2:  ialc«n4»o«««tM>e,S. 
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'  Inc-lurtcii  operators  0*  follow*:  t'loy,  1.  roppcr  ore.  1 ;  motrMfniim.  1. 
•  IlMm-lsi  of  42  ^lloiu. 

'  Iiirliiilen  operiitiir*  iL«  follows:  rmii'iu.  1;  jcrlniUtonin  ami  pulp«li>nfr., '2:  lrciii(^rt\  1:  vilii'n  mml.  2. 
'  InoIiKliK  2,il2S  uliorl  Um*  of  U'jul  on-  unci  I»,a7ii  nliort  timn  iil  xiiw  ore. 

'f'InclMilr*  opi'Tiiiorn  J19,  follow »:  (Vmi'iit.  2;  r<i|ip<T  on'.  1:  Rniphitr,  I  i2  mini-*},  niliif  wl  pigment*,  rrndi'.  1. 

)>  Indiidcs  opumMin  h  iollom:  Copper  oi«,  1:  mpbft*  (1  miav:  opomtor  r«parted  in  Molh  Pakota);  iilodalMii!*  Mid  pulnlono)  (oDnnitor  MPvmJ 
MiiAtonM  oaA  4««tttt(^;  anavai.  S  (8  «wuxlt*} ;  tmn  or*,  l;  poimeuai,  t  (IS  wen*);  iHmlwM  Monw,  a  ( w  wtoM). 
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IRON  ORE. 


By  John  Bibkidbiiis. 


Thn  .statistics  which  me  pivcn  in  this  ix'port  refer 
Silli  ly  to  tlie  iron  orv  ininojs  loout«»d  in  tlii'  rnitnl  State's, 
excliuiinj,'  tbf  insuhir  po.ssensiioiis  ami  Alii^ka;  they 
iihowtbut  ill  t  he  year  35,507,410  hin^r  tons  of  iron 
ore  were  tnitied  in  tlic  I'nited  Slater.  26  state-^  ami  ter- 
ritories iontrihutiiig  to  niukc  th'ia  total.  This  includes 
lii,'2~i>  tons  of  s]MM-ial  manganiferoiu  iron  oix>sohUiined 
in  Colorado.  These  ores  were  inc]udi>d  iKK-aiise  the 
labor  and  wages  expended  on  tbem  eould  not  Ik;  seji^iv- 
gatod  from  tho!«e  expended  Ob  the  iron  ores  |U  (>]ii'i  . 
The  amount  of  true  iron  ore  prodaoed  was  35,554,135 
lonff  tons. 

The  Htntistics  included  in  this  import  do  QOt  sbow 
fully  comparative  data  for  the  vurions  censw  years 
because  the  inqnirie«at  the  different  ceiwuji  periods  were 
not  identical.  However,  fiucli  ;«h  uie  «hown  will  aid  in 
a  study  of  pa.st  and  existing  conditions. 

Prior  to  1880,  the  number  of  iron  ore  mines  gifw 
with  the  pig  iron  industiy,  individinil  blast  furnaces 
depending  largely  upon  mines  which  were  adjacent  to 
the  plant  or  controlled  by  the  same  owners.  Subse- 
quently, as  Ma-t  furnaws  were  enlai^ed  rt*quiring 
greater  aniouuti>  of  iron  ore,  it  became  neoeasarjr  that 
several  mines  shonld  be  combined  tinder  the  same  man- 
agement, or  that  existing  mines  nbould  be  exploited  to 
a  more  liberal  extent  than  before. 

In  Table  1  the  etatisties  for  each  of  the  cenang  yam 
VMf2. 1SS1».  and  IS80  are  pi-esented.  lut  a  i  r-iime  of  the 
data,  ^  far  am  it  could  be  collated,  for  lti5ii,  and 
18T0  is  given,  as  follows:  In  16£0  the  "number  of  estab- 
lishments"  wa-s  19";  the  wage-earners  were  2,l!t5.  re- 
ceiving a  total  of  $5i>i>,i(66  in  wages;  the  cost  of  supplies 
and  nuiterials  was  $63,6$1,  and  tbe  value  of  the  product 

of  the  ro^tihir  niiitiiiir  r'>-;t;\M!-liniC'iit>  (i>  whii-li  th>'M'  riiitn 
ix'fer  ^v^^^  $1,217,803;  but  the  amouut  of  irau  ore 
smelted  was  given  as  1,579,809  long  tons. 

In  1S60  the  total  anunint  of  iron  on-  miiir>i'!  fnnn  1.57 
regular  uuniiig  eHtabli^^huients  wa.-?  'Ji >h,;joo  short  tons, 
or  810,98S  long  tons.  These  establishments  gave  em- 
ployment to  3,177  pei"sons,  to  whom  §901,852  was  jMiid 
ill  wagCi>,  and  !^241>,GU^  wati  the  cost  of  raw  material. 
Id  addition,  many  of  the  hrge  iron  works  of  the  ooun.- 


try  mined  their  own  on-,  the  quantity  thus  raiseii 
ailiouiiting  to  2,.3O0,i*75  .short  tons,  making,  the  tot«l 
quantity  H.21S,275  short  tons,  or  2.873,4»iO  long  tons. 
While  the  short  ton  wa-s  not  designated  as  the  unit  of 
mensui-c  in  l!S4}0  or  1870,  it  was  reported  in  1680  and 
presumably  was  used  nt  prior  censuses. 

In  1870  there  were  420  regular  mining  establish- 
ments, employing  15,022  wage-eaiTiers,  who  received 
as  eom|)ensation  )Ji4s838,022.  The  cost  of  supplies  and 
mati^-rials  was  $l,27!>,5ii3.  The  prwluct  was  3,.'i1>5,718 
short  tons,  equivalent  to  8.081,81*1  long  tons,  valued  at 
^13,204,1.38.  This  production  docs  not  include  tbe 
amount  raised,  l>etween  800,000  and  900,(kio  tons,  fay 
some  of  the  bla.st  furnace  opcnitors,  so  that  at  a  low 
estimate  the  production  of  1870  i-cached  a  total  of  at 
least  8,881,801  long  tons. 

The  iuquirie;*  for  the  census  years  li*o2,  188<J,  and 
1880  were  more  nnarly  idnntioal  than  any  of  the  othei's, 
and  therefcHV  a  comparison  of  these  gives  msults  of 
greater  immediate  value.  The  «itati;!3tic»  for  these  peri- 
ods are  summarized  in  the  following  table: 


Taiix  1.— 'CtowiKWrttw  *ummary:  i«SO  to  190?. 


IMM 

mm 

tOft 

an 

3.»tt5 

ti.m.m 

i'l 

»3:.7lt7 
tl.. MM,  1110 

$3.  JW, 

U,6Ut,0ll 

■:«)  ■ 
i.asa 

("1 

m,M 

!1! 

«a.  m.tK 

n'lMjcinnMini; 

Wii«;tii  ,,,„..,,... 

rrodnct: 

The  number  of  mines  in  190^1  shows  an  apparent 

decrea.se  of  07  ~incc  1><8!V  which  w;is  ratispfl  in  ymvt  hy 
I  a  difference  in  the  methods  followed  at  the  two  censuses. 
I  In  the  year  1889  all  iron  mines  were  inelnded  which 
I  wei*e  dnin^  ex])lonitoiy  work.  In  the  statistic-  for 
'  iy02,  however,  only  the  miuea  which  conti-ibuted  iron 
I  ore  are  Included,  257  whidi  were  being  proq)eofeed, 
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or  ill  which  nUnfte  were  being  sunk,  ur  which  were 
tempontriljr  idlf,  hemif  exdadpd.   ThHre  have  been 

iiuitu-ri >n-.  I'l iii'(ili(l;itifHi^  nf  itiij)! >|-f;int  inincs,  thus  rc- 

duciiii,' M>tiU  further  the  iiuuihcr  R'^wrted  in  1902.  Jii 
mnny  instances  two  or  three  miw«  wbicb  were  formerly 

oiK^TMtf'fl  iiulopetidentlv  huM  '"in  nnlt(  !.  rnrnifitfil 
with  vuiimiuii  iibaft8  ur  Kluptv-,  uml  tlu'orc  usually  ull 
mined  under  one  niitiiag<einent.  Thus,  the  Cbapin  mine, 
on  the  Monominor*  T:ini;i>  ii;  Mi.  hi^'iiii.  ^'Oinltiix's  wimt 
werw  fonnerly  known  tho  (.'hupin.  Ludingtun,  and 
Hamilton  mines;  the  Norrie  mine,  on  the  Gofjebic  range 
in  Mifhipin.  <'[ii*na(  rim  Ndcth  N'm  i  I'.i-t  Noiric, 
Nori  ic,  »nd  I'aUst;  and  the  Carv  mijio,  on  tlio  -ame  range 
in  Wiaoonshi,  rfepieaente  tbe  Cunr,  West  Cary,  and 
Odiiniih  ntiiir-.  Otlicr  ^ini'lnr  fnn-nliilntintis  in  liic 
LukeSuiKTiurundSuuiiierudistritt^tonld  Ik>  mentioned. 
In  the  1880  eensoa  the  nmniier  of  e»tablitihinent8  wa» 

repiirtr'tl  ri~  ^'i';  tliis  included  a  luunlierof  snmll  oix-ni- 
liun^,  esixtiallj^'  in  tliu  eatileru  M.'iiliuu  of  the  L'nited 
States,  which  were  afterward*  abandoned  iNseatne  im- 
proved tnin-Hpcirtiition  fioiiities  periiiitt<\i  rhr-  utiliza- 
tion of  the  richer  ore.s  uf  the  Lake  SujH'riur  di.striet 
where  operations  on  a  large  scale  were  posftible. 

The  nnniber  of  wape-earner«  aii't  -!i!:\rii><l  olliciaU  was 
a6,227  iu  laSi^  and  U,2b*i  in  ISHi-i,  l»iit  the  conipeni*a- 
tioD  paid  them  ineretuH  from  $14,409,151  in  imi  to 
$2S.*>i.".i>-2i*  in  1!H'!?.  It  ivoniti  nppf-:tr.  therefurc.  tliut 
the  projM)rti<)nate  int  iease  in  thf  amount  pjiitl  was  nuu-li 
Upwater  than  in  the  numltor  employed.  This  i»  dm,  in 
p««rt,  to  thedillerent  methods  used  in  the  ealcidation  of 
the  avemjfe  tuuubcr  of  men  employed.  In  lltti2  the 
nuuilier  of  employees  in  aetiTe  mines  only  were  consid- 
ered, and  thi-  avn-nfrp  nuniHrr  .■iii|il?>yed  durin'/  tlu'  vear 
WttJj  reduced  loeone.^ptjud  u  illi  ihn  munUoc  whi«  li  wouM 
be  required  at  '"eontinnons  <'rnpk>\  nicni  for  twelve 
montlis  to  j)roduc<'  the  qinintity  i>f  inddui-t  n'jx)rte«l." 
Thus,  if  2<K)  men  weit*  eni])loyeil  ai  an  (»pen  cut  mine 
which,  owinj^  to  cliniatie  conditionM.  could  be  operated 
for  only  nine  months  duriny;  the  year,  the  avein^e  mnn- 
l>er  for  the  entire  year,  as  deti'rmined  in  I!«>2.  would  )«• 
150in«>teHd  of  2*MK  The  prt>portioiiate  im-reas<'  in  (lie 
amount  paid,  thei-efore.  is  not  so  mueli  jrreater  thun  (hat 
in  the  number  of  employees  as  it  nii>,'ht  seem  from  the 
statiatioB. 

Moreover,  in  the  ltl8»  census  all  of  rhi'  i)ei>-oiis  em- 
ployed at  mines  which  were  active,  or  might  sigain  l»e- 
eonie  active,  were  inchideil.  If  Eo  the  munher  jjiven 
for  ISMMS  in  Table  1  those  employed  in  the  e.\ploittttioD 
of  mines  not  yet  shipping  ore  and  in  mines  tempnmrily 
idle  be  added,  the  total  number  of  persons  i>niployed 
would  be  inereaMHl  from  41,2o(i  to  41,551,  and  the 
wages  from  $23.ti4.'i.<>29  to  $28,822,339.  In  addition, 
in  UMI2,  men  were  employed  by  contractors  in 

active  mines  and  iu  development  work,  the  contractors 
receiving  9041,400. 

In  the  year  1889  the  cost  of  supplies  and  materials 
was  $4,Wi),988,  the  amount  paid  in  wages  and  salaries 


wu.s$H,  10'),  lol, contract  work  cost  *l,578,OlU,and  mis- 
cellaneous expenM!S  $3,795,509,  a  total  of  $94,781,658. 
In  the  yciir  tin   tut-.A  uaijes  and  salaries  were 

^3,(>4ii,o2'J,  contract  work  <-ost  $42u,:ili2,  supplies  and 
materials  $0,OO5,6O8«  miscellaneous  expenses  wera 
*s.i!.->7.TU.  !i  total  <jf 

Tahic  I  itidicate.<»  that  in  11*0:2  the  quantity  uf'ure 
mined  waM  about  Are  times  tlie  product  in  1880,  but 
that  the  value  of  the  ore  product^  in  190S  was  less  than 
three  tiuie:^  that  uf  1S80. 

The  total  %'alue  at  the  mines  of  the  85,567,410  long 
tons  of  ii-oii  ore  pr<iduccd  diiriiiii'  the  year  l'.H>2  was 
;^«>5,-ltiu,32l,  an  avemge  of  !pl.*4  per  tun.  The  value 
of  the  14,518,041  long  tons  produced  in  the  year  1889 
was  *:^'^;'..M  .1•7^.  S2.o<»  per  ten.  This  shows  an 
increase  in  ipiantity  of  21.ii4;i.;>ii!»  lonj;  tons  and  in  value 
of  $33,113,848.   Because  of  the  greater  use  of  labor- 


ither  economics,  resultinf^  in 


part  from  the  consolidation  of  ounliguuue  minen,  the 
average  value  per  ton  show««  a  reduction  of  46  cents,  or 

L>i»  |M'r  cent. 

In  tite  fulluwtug  ■stateuieut  the  avera^^e  value  at  the 
mine  per  ton  of  iron  ore  i»  preiwnted  for  the  centtn 

years  from  iSiJo  to  VM}-J.  im  lu^ivi^.  The  lii^airi  -  for 
I  the  regular  nutiinif  e>tublishmonts  are  taken  for  the 
I  earlier  years,  as  the  difference  in  total  amount  would 
I  niiikt  little  change  in  the  average  value  per  ton  of 

protluct. 


man  tuh. 


Vwllli-  III 

I  he  inlm.' 

Inn  i>f 


l-;o  . 


I 


1.84 


III  llie  curlier  census  years  the  mines  were  nwirer  the 
fiirnaees.  while  in  the  later  the  ore  was  carried  h)ng 
distances  to  jKiints  of  consumption.  This  explains,  in 
pait.  the  higher  value  at  the  mines  in  former  years. 

JK  ,;/tfji/,i-  iif  ir„rk: — In  connection  with  mining  a 
certain  amount  of  preparatory  or  exploratory  uoi  k  is 
always  rcipiircd.  In  mont  of  the  priMlucing  liiim-^  the 
labor,  COectof  supplies  and  material^,  and  miscelhinriius 
expenses  inciderttnl  to  such  work  are  charged  to  the 
regu  I  a  r  o  pe  ra  t  i  ng  f  x  pe  1 1  scM  and  do  not  upjM'a  r  se  jm  iiitely 
in  the  reportn.  There  are.  bowwer,  in  addition,  a 
number  of  mine«  winch  are  mere  exploration^)  or 
developments,  not  having  prrwluced  any  ore.  or  old 
mines  which,  having  Im/cii  al>andoned,  have  been 
reopened.  It  (litlicult  to  obtain  accurate  informa* 
tion  in  regard  to  the  expenditures  for  work  done  pre- 
patatOfy  to  the  actual  shipping  of  the  on  .  (  >|><  i'ially 
where  a  company  has  not  Ik'cu  oi"ganized,  but  such  data 
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w  oould  be  Mcnred  are  sammarused  in  the  fbllowingf 
table: 

T.Mii.K  '^.—lieerlopmeul  itwk,  %  Unlet:  1S09. 


I'm:.  .1 


N'unilAr  ot  inlneg   VI 

NiinitxT  •>(  openion   iM 

Kal«rli'<l  offltfhiU.  clvrk&  •!(!.:  \ 

Nuinl)LT  '  '  U 

.SdlMni*-«  _   VflLlM 

Wiix<v<*Hrii*'fN:  1 

Tiitiil  nvt-niiceutimlicr  '  MT 

tuui  wnK.-'  •  nHklW 

A  vi-mi;i*  iiunibcr ....  221 
Vinicr*  I  fiaK»3 

Avi-tage  number....'  i« 
WiiKo..  I  m,tiB 

CotiinuK  work:  I 

Araoont  iMirl   ttHktW 

Idmber  >,i  omployci''   SM 

lUaoellaoeoiiii  exiwasw   M>«tt$ 

CMii(i|ip|iHaiudiiia«cfMU...  $143, Ml 


1 
1 

MtlllK  - 

1  tuli. 

All 
oUht 

«t<lt«*.' 

'« 

» 

lA 

4 

4 

« 

t 

C 

» 

«i,Ma 

10 

w 

tM.3M 

117 

fa,  WD 

4 

•t,41» 

<S 

;  « 

1  «i>.sn 

m 

1 

n.eat 

» 

» 

t»,ttB 

s 

n.sao 

» 

|tn,Mi 

in,tid 

I  IndwlMouianiM  dMrtbulad  ja  IbllOM:  AlttaM,  Is  OtHliiinlt.li  fMnf 
IK  1:  Imn.  I;  Keir  Jener,  1;  Mew  York,  I;  FennqrlMiili,  1. 

Table  shows  that  then*  wore  '.M  iion)>i'odi)cti\'i>  iniiK-s 
eogatrcil  in  dt'velupiueut  work  in  the  United  St.iti  in 
19(^,  eiiipluyinj,'  2H  salaried  offidaU  and  an  nv*  i  ii;,'>  uf 
867  wagt'eiwiicTs.  who  I'eceivfd  $il77.3l7;  the  cost  of 
supplies  and  materials  being  I|143,d41  and  the  miscel- 
laneous fxpenseo  $68,533.  Tbewmineewerecapltallzed 
at  $a,6S5.rN;)0. 

While  these  figures  do  not  repteeent  the  full  auKtunt 
of  expenditnres  for  this  elaw  of  work  durinj?  1902,  they 
{fivf  some  ideii  of  thi-  cxpcnso  necessary  Iwfore  mines 
became  productive.  The  moist  active  exploitation  uf 
new  deposits  was  in  the  states  of  MinnemlB  and  Hfich- 
igrnn.  In  most  of  the  older  states,  such  us  New  .lersey 
and  New  York,  little  e.\pioratory  work  was  done, 
except  by  active  eompunles;  meh  irork  was  included 
in  the  ivporta  of  the  active  taining  opeivtions  of  thee*- 
coinpaniea. 

In  addition  to  the  mines  included  in  the  above  table, 

there  were  2i<>  mines  which  upix>«r  to  htive  I>epn  en- 
tirely inactive  during  m  regards  production  or 
development  work,  no  expenses  for  sneh  work  having 

been  reported. 

The  minei*  claiwed  a»  idle  should  not  ho  considered  m 
including  abandoned  mines  or  openings  which  hare 

'iccii  idle  for  a  lonjr  firm'  witli  in>  ctToi't  lumlr-  to  revi\e 
tbutu,  uor  do  they  include  mincij  which  have  been  di»- 
mantied.  The  purpotiewiia  to  add  to  the  record etatistics 
v<.>\v\-\t\<i  -urh  tiiiiif.^  or  openbtioas  M  nuy  be  produtserx 
in  the  near  future. 

Oapitel  ttod  >*/  utmi'iwnU'^  mmpan it-M.— It  is  diffi- 
cult to  arrive  nt  n  fiiir  drtcrtiriii!iti<in  of  the  ])i'oj)ortion 
of  capitHl  «to<-k  and  l>onds  proj«'i-ly  t  !iai'>i»ntble  against 
iron  ore  minea  when  openited  liy  corpunitions  ownin^r 
blast  furnaces  and  rolliiiy  niill.s,  i-omI  mines,  railrowls. 
etc,  or  by  coiupauics  Hubordiuate  to  parent  or^ranizji- 
tions,  or  where  the  mining  property  is  leased.  Thu.s. 
A  Iwises  an  iron  ore  property  to  B.  who  for  this  lease 
pays  either  u  dctuiite  »um  or,  move  often,  a  ti.\ed  or  slid- 


ing scale  r*  ly  1 1 1 1  y  por  ton  for  the  ore  taken  out  for  a  given 
time,  u-sually  a  minimum  annual  output  heinj;;  stipu- 
lated. The  operations  may  he  upon  «  tsamW  part  of  the 
pi-o|>erty  owned  hy  A.  bnt  if  A  places  a  value  upon  it, 
this  value  would  probably  include  the  entire  tract.  R 
can  Hx  no  value  for  the  iron  ore  property-,  Ijeing  merely 
a  leasee,  and  would  probably  base  hift  valuation  upon 
the  royalty  he  iwys  nipitjilized,  whicli  \\  ill  ln'  constantly 
cbangingas  the  mines  are  worked  energetically  or  other- 
wise, or  as  the  demand  for  ore  is  active  or  slack.  The 
owner  or  the  Uvssee  luuy  or  may  not  be  inten'stinl  in  the 
manufacture  of  iron.  Tli«-re  lu-e  cases  where  the  mines 
of  an  iron  producing  com|>uny  are  worked  under  lease 
for  the  advantajfe  of  another  company,  becaitse  of  the 
location  of  the  deposit  as  related  to  tbe  works  of  the 
owner  or  tbe  lessee. 

In  soil)*   iii-t;mccs  companies  org«nize<l  years 
with  moderate  capital  own  or  control  lar^t>  mines  or 
land  containing  reserves  of  ore,  the  properties  repre- 

sentin;,'  many  times  the  capital  sto<'k  of  the  <-onipany. 
Ill  uuc  instance  there  is  a  record  of  a  couipaJiy  whoae 
dividends  in  one  year  equalled  tbe  entire  capitalisation 
of  the  compsmy.  On  the  other  hand,  or^ani;tationH 
capitalized  in  lat«  years  have  iron  ore  holdings  of  com- 
paratively small  value,  or  are  apparently  overcapital- 
ized if  tlir  [ii;ii  kct  value  of  the  stock  is  <  nn>i(l(  ri  d.  In 
tbe  nx&tjc  of  2hliuuesottt  some  utiues  are  owned  in  feu 
simple;  others  are  on  lands  belonj.Mnj;'  to  the  state, 
which  issm's  a  ininin>^  lease  at  a  ti.xed  royalty.  Some 
of  these  mining  leases  were  secured  by  parties  who 
sold  them  for  a  Inmp  sum  var^i'ing  according  to  the 
amount  of  ore  which  is  hclieriHl  tnr\i-vf  nn  tVn-  i)ro|>orty, 
or  leased  tbe  property  subject  to  tbe  lirsit  and  also  a 
second  royalty,  nsoally  frooi  5  to  SO  cents  per  ton,  a 

minimum  amount  rif  (iro  tirfrifj  specified  fn  1m'  wmi  each 
year.  In  such  ca^e^  the  coiupuuies  operating  the  mines 
are  in  reality  sublessees,  and  there  are  instances  where 
a  third  lease  has  l>een  mad'',  ain!  tlir  [mr  value  of  the 
stock  way  not  represent  uu^  thing  like  the  true  value 
of  the  ore  deposit.  In  some  of  the  Southern  states  a 
niiiTihrr  nf  tniiics  urr  wurkcd  hy  miiiinjr  companies, 
who  win  the  ore  from  the  deposits  and  deliver  it  f.o.  b. 
at  the  mine  at  a  tixed  rate,  which  is  ptdd  by  the  owners 
of  the  property,  and  in  this  case  thi*  n  tnrn-  from  this 
mining  company  would  merely  represent  the  value  of 
the  equipment  used,  and  would  not  include  tiie  value 
<»f  thf  on^  prnppi-ty.  whifh  may  1m*  trinnv  tinir*  greater 
than  thftt<if  ihc  machinery,  tools,  and  npp!iuiw'<>s  used 
by  «.-ompaiiii  '  witichare  really  conti-actor«. 

In  the  Siiutlicrn  state's  and  in  the  Luke  Superior 
region  many  mines  are  leased,  tbe  capituliKittion  of  the 
operatiiijf  eompatiy  i-epiTscnting  merely  the  value  of 
the  lease  and  not  of  the  land.  In  addition  to  earninjrs 
on  the  capital  stock  of  the  company  a  ti.xed  or,  in  sumie 
cases,  a  sliding  royalty  is  paid,  which,  in  the  latter  i-use. 
is  Ij&sed  upon  the  market  price  of  the  ore;  this  royalty 
value  is  uot  recognized  in  the  capitaliaition. 
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The  followiug  table  pi-esciiLH  tbu  dctailn  of  the  capitalization  of  tlie  incoi'porateti  euiiiptiuiiM: 
Takls  a^APITAUZATION  OF  INOORPORATKD  COMPAXIHS:  1903. 


Niimhcr  of  iiii  iirfHimUjd  omnninkii.' 
liutillK-r  rf|xrrIlllK  I'liplMllMBMI..... 
OM>i(>l  ^luc'kHlld  UxidtlMMd.  

ToIaI  «ii(hnrl»_ 
Numhcr  cNf  i 

fHrTalup  

ToUl  Iwucd— 

N  umber  a(  ibana  . 

rkr  value  

MvldcndH  paid  

Common — 

Aiithort<0i) — 
NumbBrof 
I'urviJm.. 
Isnued— 

Nnmlwr  o(  xlinn^ , 

I'«rv«lin'  

IMvMcndf  pnlil . . 
ttialerr>?<i— 

Aniliorlifd— 

Par  villus  

lMuie<l— 

Numlier  ol  ibarai . 
nrvataa.......... 

mMmatpHi.... 

Bonds: 

Anlhorljod — 

NiimIxT  

iMr  vnliie  

iRwd — 

Niimltcr  

fMTahw  ,  

iJfiSa^r!?.:::"::::::::::::: 


Siiniber  <'f  ii  .i   1 1  -  i  rntt^l  oorofiank-«  . 
Xiimber  1-  S'mt  h;;  upltalliuitlnn  — 
CttpiUU  *toi.:^  uvhU  l»^nfU  ijvucd  ...... 

Oiyltlil  Ktork: 

Tt>t»l  authomml— 

Sinn  Hit  of  ((han"*.  


Torn!  ivvnivt^ 

NiimUr  of  nhpnit  

Bar  valiu)  

UriilrndK  (mid  

C«»Bmon— 

AothcirimJ- 

KumlxT  of  •))•■««. 
t%r  Tnliiv  

IldHHl— 

Numtx'rof»hiirc«, 

Par  viiln<!  

MTbtagkhipBhl ... 


KuiaiMratduiiMi.. 
nrTatae  


NonlNrofiliMtf. 


in 


i«.<rrj,«ii 


10,  )'J5,tIi-. 


IM.2Bl.Ma 
Ml  1AM 


as  w  I  R I  1 

tt^.m.'UO  tzT.moool  ti.aio.oHi 


fV.t/.'.'T.f^l      f>.t*^^,>».l^  ?K',^l*.».l1Hfc 


i.wT.iVie  r>,  iiv).  111! 
f  IS,  wt.  n)'>    ti".  MA.  am 

r.W.HVI  tllM.UUU 


ll4,H2S,(in 


a:.  ;uw 


t.\  IIN  WW 

in.;w 


i,  i>i  ; 

in«,in 


41 

nii.4a«.iii» 


1,  Wj.iVi 

?lHl..>tM.f"0 

is,3ra,4s: 


MS.  :m 

S>>I..V*VIJIN> 

fl.7ai.ns 


114,  n« 

«»,«M,4«t 
tt.l70.«(IO 


in.  no 

fl.  027. 500 

IA.7M 
fl.a>,MO 


*.«»; 

•UP.C0O  I 

t,oor> 
$m,wo 


ST:).  Il«7.  IIWI     SIV  iMW  ai<> 


«Kio,aao 


8S,«I1 


•■a  i-« 
S:iur>.  (Mjo 

w.m 


iVO, l«i 
fi'j.i.ilO.dXi 


212, I  JOK.Wa 

«Hi,*H,cn  nhitt.an 
n.4M.iit  n.4M.tM 


]<io 


^.MNI.IMKI 


.'•4  MP 


HI.  ".mi 
<||<I,  :1'<II.  KKI 


N«w  J«n«r.  I  Xev  York. 


I'ouusjlva- 


^•"o-     1  nili, 


T<mii«)M!v.      VirxiuJa.  nrii«(nuln. 


Ml  otbrr 
cMta«. 


a,  T.ifl 

tS.TlS.OOO 

ii,:»i 


(M.l.*VttKl 


w 
1(1 

tio,  ia>.  wm 


!«.v>.uoo 


7r..  'jai  'i.  <75 


Stic.  M> 


70,  MV 

j7,uy»,'jw 
in4,«n| 


15,6.. 

n,M,Mit 
IS,  wo 


ti,mm 

fljHI^MD 


11 

t.'>.4lll,£2.'i 


.Si,  ia; 

*1,  XII, .100 


»l,SW!,W(l 


'J 
'J 

fl.llUl.uUl 


•3"I«,0I» 


I.N 

:i 

*.>,7ll'-'.''M' 


7it.tfciO 


:tiii).  Liio 
J7-  ■>*,  i«<> 


•iii.iKai  ,  jyj,»i.'. 

iH.im'  ww.aaoi 

(pv.  J  ii>, »»  !    S7,  .v.i>.  n«> 


I 


1.(1 
100,0 

1.0 


2.s:» 
n.im.ino 

l,li70 

n.Bini,oaii 
MioD 


1,100 

i,tn' 
9»,m 


.J)  77ii 


feMkOOO 


1 II 
i  Hi 


1.  IJ.i.  nio 

N;  133,400 
IKUD 


I.  47;>.  lUO 
IRK) 

I  '-'-J.V  i:i.'> 
Si  734  MB 


\1M  Ir 


10 

MlkflUI 

a 

^*VSo  I 


«!.«0,000  . 
33i,SSI 

jkiim«,oiOi 

1141,110 


i»! 

n«.ooo 

i» 
mtkooo 


lOOOkSo' 


favoni  I  %|300 


tmooo 

fl^IOO 
VlOO 


I  Inrliidvt*  cNjmpuni*'^' dlKtrilniti*^l  ii*  follow »;  <'oiiiuH'iiriii,  1:  KciilucLy.  Miiw<;a(-hu<<«-tl-.,  1:  MoiiIuim,  "J:  Norili  4  iiroIitiA.  S:  Tl'xais  t;  T'tah,  %  VyonllV.  1. 
:  Inri'uli  •■  nil- fiiril.  <  dl»trtbui«d folloi<»:  (  otim  i  ti<  iii,  I;  KttiUKrk)-,  :i;  Miiwi'liiwav  I:  Moiitiiiiii.  1;  Nnflh  Oirolitia,  I;  I;  rtnh.J, 


In  tbo  fitutibtiuti  preMnted  in  Table  a,  uIi«m-o  the  iron 
ore  lands  were  owned  by  companies  oiK-nitintf  blast 
furnncos,  s^teel  mills,  or  otliur  in<lii~f  rinl  (•nt«'rprl>i's,  an 
effort  wa«»  made  to  tiorure  an  amiroxinuite  proportion 
of  tbe  capltalmtlon  which  woura  properly  be  charge- 
able n^in.st  thn  iron  ore  niine.s.  but  w  itli  ^nt  sncct'.'is. 
and  Id  such  casett  th«*  stntiMticH  are  t'ur  the  entire  eap- 
italisation  of  the  eonipun  v. 

The  table  isbnw-  (fiat  a  large  proportion.  64.7  per 
cent,  of  the  capitalization  of  stock  and  hondt»  wati  ro- 


.  ported  froui  tbe  iron  tuinCM  In  Michigan^  Minnesota^ 
I  and  Wisconsin,  which,  with  the  exception  of  a  few  oirt- 

lyiiij,'  iiiliK's.  iiiv  <'iiibnici'(l  in  (be  I>nke  SniK'rior  regitm. 

These  throe  t>tates  produecd  76.1  per  cent  of  all  the 

ore  mined  in  190S. 

Next  t"  tlir  L;ik>'  ■^ii|irrii'r  ir'_M<iii.  C«)ioi'a(l(>  sboWfi 
I  the  lar);e:«t  eupitaU;uitiuii,  but  much  of  the  iron  won  in 
I  that  state  ia  from  mines  of  the  precioua  metal.  In 

"iinir  iii-tatire.-i  (his  iiiyeiitiferoiis  iron  ore  is  the  only 

mineral  at  present  won  from  the  operation,  and  there- 
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fore  the  entire  capitaliBitiOD  (originally  iNued  on  the 

8ii])]K>si>H  value  of  the  mine  »s  a  prccioiix  metal  pro- 
ducer) is  iDcluded  in  the  iron  ore  i-e|)cirt. 

Alubama  nuikm  next  to  the  Lftke  Superior  i-eg^ion  hikI 
C'olor:i(l<i  in  tjic  rii]>il:iliz:iri<)ii.  wmilil  natlinilh^  bo 
expected  f  i-um  the  lurgc  amount  of  iron  ore  produced. 
New  York,  New  Jersey,  Vii^ni*.  Penngylvania,  and 
(leorgitt  follow  in  the  oitler  imnicii.  the  renminiiiLr 
«tatC8  being  vompanitively  uuiuiportiint,  ho  far  the 
capitalimtion  of  their  iron  mining  l  oinpanies  is  con- 
tremcil.' 

In  the  yvtir  llH»ii  the  mpitjilization,  im-iitdini;  fiiiuli  I 

Tablk  4.— AVKRA«tK  XfMHKH  OF  \VA(il->KAKNKRS  K.Mi' 

TOKll- 


I  debt,  of  188  incorporated  companies  owning  active  iron 

ore  mines  reached  a  total  of  !i'2-l",7t>8.07u.  In  the  year 
returns  wereaecured  from  the  ma  different  mineti 
of  the  ralue  of  the  land,  imildingiR  and  lixtnrea,  tools 
and  implements,  and  the  amount  of  eash  and  -t<»(  k  on 
hand,  showing  a  total  of  $109,766.1ii>d.  Tiiercforc,  no 
information  <^  oompatntire  valne  ia  obtainahls  from  a 
-tudy  of  the  reports  of  the  capital  ioveated  in  iron  ore 
iuiue«  at  tlie  two  ceiwus  periods. 

EmjUoyee^  and  watrm. — ^The  following  (able  shows  tbo 
;n  ('r;i;.'i'  miiiihrr  nf  wnj;!'  earners  employed  during  eacb 
mniitli  in  iniii  ni-c  iiiiniii<.r.  'sy  i^tates  and  territories: 

UjYK1>  iil  KlNti  KAl  H  .MUMil,  BY  STATKS  AXl)  TKRRI- 
190-.>. 
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Tin --r  ..tiitl.-tirs  practically  steady  emplt>vmeiit 

in  such  stutes  lU:  Alabama,  Georgia,  TennesiMie,  and 
Vii^nia,  where  the  climatic  conditions  do  not  interfere 
with  mining  oix-rations;  and  even  in  tii  ■  -tate>i  of  Min- 
nciM>ta,  Mivbigau,  and  Wisicoiisin,  the  variation  in  the 
number  employed  was  leas  than  generally  presnmed 

(ft  >ie  Hie  case.  ThU  w^is  undrmliti-i'Itv  due  (n  (lie  fact 
that  the  deiuuud  for  oi-e  cneouraifed  a  con*"idenible 
amount  of  ''dead  work**  and  undetground  exploitation 

(Itii-tii^  llif  wiiitff  iiioiitli.->.  It  i.-*  |)rol»i'>lc  tfiiit  fi<_'iii<>- 
for  the  year  liHlJi  would  t*how  consid.M.ilily  gii^ater 
variation  brtwrcn  the  Kea.sons  than  tho-.f  fui  ll»0!l. 

While  the  atatee  of  Minueaota  and  Michigan  pro- 
diioed  Te.T  per  eent  of  the  iron  ore  mined  in  the  United 
StHt«'.s  in  1!»02.  the  average  number  of  \viige-earnei-8  in 
tbotfe  «tutet»  represented  only  per  coot  of  the  total 
for  the  couDtiy,  and  a  ealeulation  shows  that  for  ea«h 
wage-earner  in  fhosi'  states  l.l.'iO  tons  of  irnn  (ni-  wi  re 
pnnluced.  Similar  estimates  for  important  protim  iti^' 
states  and  for  the  country  apjx^ar  in  the  following'  taMv, 
to  which  the  figures  for  1888  liave  been  added  for  the 
purpoiic  of  comparison; 


Tabu  5.— nnw  tfinm  orr  jumdnrfd  pn 
imdI8S». 
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I  Indu'teH  Vlrumia  tinl>. 
'  IneliMln'  licorjd*  only. 

" Inrliiclr*  Omnmlcul,  Kcnturky, Miir>litiiU,  Miu^vhi  m  'u  m.i:it,i-iu,  r^.  ,» 
Mexico.  North  r.'iru'i.-iii.  Tt  x.-.^.  L'tah,  Vermont.  Went  VlrKini^  av.il  Wvnnini; 

•Includeti  L.jiuRi.Uiin.  Lielaware.  Idaho.  Kfntuck>,  .•'luUi-'  Muryluiil, 
MmmwIiiiwiin  Montan*.  New  McKico,  4M«(uii.  Tezu,  Club,  mid  Wuhlngton. 
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MINES  AND  QUARRIES. 


It  shonid  be  pointed  out,  in  connection  with  the  fore- 

UTiin^r  t:iV>li-.  flint  fiir  iiicr<';i-.r  in  K'lVJ  hm-c  1SS!<  in  lln- 
pr<Klucti\  e  t-upacity  pev  wage-earner  it-  pi"ul*ably  cou- 
mdembly  lew  tlwn  ifl  indinted  by  the  fi|;are«,  owinjf  to 

th.-'  difTrrftirn  in  fho  nu'tlioil  nT  ci  iiniuitiii;,'  the  BTenge 
number  of  wage-earnei-s  at  tlie  two  cewsuse;). 

An  nnftlysifi  of  the  statistiesof  wnf^e-earnera  preamts 
HOiiic  int<  i  I'-tiiiL'  fi'ufui.'-.  Tn  'I";i1)|<>  14,  showing  the 
Uetaiied  .Htati.stic.s,  it  will  Ih^  noted  Ihut  out  of  a  total  of 
86t851  vrnffe^emnmn,  83,089  are  reported  as  employed 
)iel(nv  (Ti-otitnl.  That  is.  of  the  tntal  number  rif  \v!iLr<' 
earner!*  engaged  in  the  irou  ore  industry  51'.4  per  n"nt 
are  employed  lieloir  the  rarfeoe,  the  remainder  being 

eiijiBLT'^H  upon  surfiu-'-  iiiinini^  oi'  tiiH-ni  the  work  ab»)ve 
ground.  It  is  uUo  »howu  tliat  out.  ot  a  total  of  3.H.8ol, 
thone  rnturned  a»  miners*  and  tninerH'  helpei^.  number 
20>41).  which  sn!»<;r«t<  tliut  slij^htly  over  one-half  of 
tlio.<*e  enjiiijfeit-  in  the  iron  ore  indiHti'v  may  be  consid- 
ered as  actuidiy  di^^U|f  the  ore. 

As  alp  ii  i  \  -tated,  e.xact eoiiipari^'i m-- 1  m  I  «  fi  n  the  imni- 
berof  wage-eanier»tttthe  Eleventh  and  Tw  elftheeujjuse."* 
can  not  be  made,  byieasonof  the  fnet  that  in  liKvj  the  num- 
ber of  employee.s  was  reduced  to  the  basis  of  pnu- 
tieally  cuiitiuuou»  work  (300  dayci)  during  the  year. 


However,  out  of  a  total  of  37.707  employi>«8  reported 

ill  I>s!».  i;*.?!*'^' ret uMH'il  wnrkln'.'^  ^clow  cjround. 
The  miners  and  laborers  below  grotuid,  who  may  be 
eoDBidered  as  rapresentinii;  miners  and  miners*  helpers, 

«bn\vpr|  :5  total  of  1S.!M  1  In  ISsJ).     The  niyietv  cntrajrod 

ill  large  open-cut  operation.-?  were  cliMsed  as  lat>orers, 
and  If  the  nnmber  of  these  be  added  to  the  above  totaU 

and  tli!^  uiiairi  i mn  i  for  the  employees  wIki  »i  ic 
not  actually  helpers,  the  rosultiug  tigure  indieaie.s  that 
pmcticaily  the  mme  ratio  held  good  tn  1889  as  tn  1902, 

njiniely.  t!i;!f  sibinit  one-half  of  the  waj^e-earners  nf  imn 
ore  iuine.s  may  be  cuu»id«i'ed  un  having  actually  dug  the 
ore. 

Table  14  shows-  al'-o  fJmt  u  nundHrr  nf  tin'  miners 
worked  al>ove  jfioniid.  and  that  a  liurge  proportion  of 
the  luu  lassitied  lalmi*  was  employed  below  the  mrfeoe. 
The  unrla.-iHitied  labor  represented  alwut  29.  f  per  cent 
of  all  thuiio  engag<*d  in  the  iron  ore  industry.  ThL^  u 
accounted  for  by  tlie  fart  that  in  a  naroher  of  the  large 
oj)en-eul  luhie.s.  where  the  openitionx  were  carrirtl  on 
by  steam  shovel,  the  only  .skilled  help  was  really  those 
engaged  in  the  handling  of  machinery,  trains,  etc. 

Table  6  shows  for  11'' 'i'  tin-  ii^ti  ibution  of  wage- 
eariiers  aecondiug  to  daily  nites  of  pay,  by  btutet?. 


Tabls  O.— DISTRIBUrrON  OF  WAOE-EARNER8  ACOOBDINO  TO  DAILY  BATES  OF  PAY,  BY  BTATE8  A5D 

TKKKiT(»Kih:<:  myj. 

(Each  cumalaUTe  |>crconliiet'  ?.ho^T>  tUt-  |>ropi'rn(>n  •^^  (h*-  lnt«il  ituiutHT  r«.-<-t.'lvlnj;  a  u'livf  im  Kt*'tit  <i-t,  m  irrt-utLTtliun,  Ifir  l<»wt.--<t  wiivt-  4.-f  iIm-  irivt-ii  vtiiLtt  kuiuii.] 
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In  tho  pitHXKliu^  tublo  the  distribution  of  wagp- 
eBrnrrs.  accoi'ding  to  daily  mtes  of  pay.  is  i^bowD  sepft- 
rutt'ly  for  the  8  .states  whirli  i  i  porii  il  niinv  thnii  I, ("mo 
wajfe-oiiriicr.s.  and  also  for  .Nfw  Vork.  which  istlieonly 
other  ittate  ill  wliieli  the  iiuiuber  of  WBge-«arnen  ap- 
proximated l.Oi.M).  Those  y  stat-cs  ^yavo  oniploytnent  to 
3*J,*i87  wajTo-cjir tiers,  or  )t4.4  ]>cr  cent  of  the  total  nuin- 
lier  employed  in  this  industry  in  th«  United  States. 
Of  the  states  for  whieh  stfltistics  are  jiresnntod  septi 
ratA'ly.  Miiiriesotu  shows  the  hijjhcst  rates  of  pay.  '.>7. 1 
per  cent  of  the  wage-earners  havinjy  received  at  least 
$1.75  per  day,  and  34.5  pei*  cent  of  these  per  day 
or  over.  The  ntes  of  pay  were  oidy  siijrhtly  lower  in 
IfichifjraD  and  Wisconsin.  In  the  former  state  11. per 
cent  recdvod  between  ljil.."><)  and  Si. 74.  wliile  in  Witt- 
consin  the  proportion  with  rates  «>f  it2.:tii  or  over  wa,s 
considendily  smaller  than  in  Minnesota.  Michij^an, 
Minnesota,  and  Wiaconain  oon»titute  the  Lake  Superior 
district,  and  the  rates  in  theso  8  states  were  materiaily 
h%her  than  tliose  in  the  other  states.  In  eaeh  of  the 
3  states  of  the  Laltc  .Superior  district  tiic  bullc  of  the 


.lersey,  whei*e  the  nuigi'  of  wages  for  fl.4  per  cent  of 
the  employees  was  from  $1.25  to  Hi. in*.  New  Voik. 
Alabama,  Pennsylvania,  and  Wis^'onsin  follow  in  the 
order  named.  New  York  shows  a  eonsidcruble  number 
with  rates  of  less  than  ifl.-i.')  per  day  and  a  eomiwra- 
tively  small  number  who  received  as  much  as  lj>l.7r). 
In  Alalwma  the  bulk  of  the  wage-eaniers.  per 
cent,  received  between  $1  and  Sl.!>9.  There  was  very 
little  difference  on  the  whole  lietwecn  the  mtes  jMiid  in 
Pennsylvania  and  those  paid  in  Tennessee.  Tlie  pio- 
|K)i-tion  receiving  $1.7.5  or  over  wils  greater  in  TeoilW- 
«ee,  but  the  ouniber  who  received  lew  than  $1  wu  so 
large  as  to  offset  this.  Bstes  were  lower  on  the  whole 
in  Virgfaiia  than  in  any  ollwr  state  which  reported  a 
large  number  of  wage-earners,  only  7. 1  per  cent  of  the 
total  number  having  l»ccn  paid  as  much  a.s  $1.50  to 
^1.74  per  day. 

Table  7  shows  the  distribution  of  the  wage-eameilB 
employed  in  190S  in  the  mining  of  iron  ore  among  the 
several  occupations  and  according  to  daily  rates  of  pay. 
For  each  occuiration  the  average  number  employed  dur- 


wage-earners  received  §2  ]>er  day  or  over,  while  in  I  ing  the  year  at  specified  rates,  and  the  percentages 

each  of  the  other  states  for  which  statistics  are  sliown  which  these  numbers  form  of  the  total  number,  arc 

separately,  practically  all  the  wago-cameRs  received  ;  given.   In  an  additional  column  those  percentages  are 

less  than  $2  i>er  day.  '  accnmuhtted,  thus  rendering  it  i>uarible  to  detemiine 

The  state  in  which  the  daily  i-ates  of  [niv  approachtHl  what  jiroportion  of  the  total  iiambor  received  Ss  IBttch 

most  nearly  those  of  the  Lake  Superior  district  is  New  as,  or  more  than,  a  given  mte. 


Table  7  UlJiTHlBllTIUN  UF  WAGE-EAKNKRS  AOtXiKDlNli  TO  DA1J.Y  RATES  UF  PAY.  liXKi. 
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MINES  AND  QUARRIES. 


More  tliiin  halt.  r)2.s  jmt  (nu.  «>f  tlu-  total  iitiin)»i'r  of 
engioeeri}  received  $2  or  oM't  .  Most  of  the  enginft'tv 
aro,  howovt-r.  coiK'ontnitcd  in  tlie  S>:i  jrivnij).  and  tlif 
two  gi'imps  liolow,  71. per  cviit.  iwt'iviiijf  iK'tueeii 
$1.50  itud  !?2.24.  Tlio  wajics  for  lin  inon  are  m'cm  to  be 
«omewIi)it  liiwi-r  iliun  lhn~.o  for  cnjfiiieers.  For  lireiiK-ti 
the  lower- liiiiii  uis  jiaii  rate  group  is  !fl.Tr>.  ivliile  for 
eogineere  it  is  in  each  case  a  greater  niunher  uf 
employees  b  included  in  the  iiHidian  group  tbun  in  any 
other. 

The  ranjje  of  wagi's  for  over  S2  |>er  cent  of  iiiaehitiists 
was  from  to  $2.74.  Theiuwlian  itite  ii<s  liotwtHMi 
^'i  and  ^:i.24,  and  the  diatribution  both  above  aitd 
below  that  rate  is  conipantively  vegukii'.  In  thinoccu- 
p.ttion,  hI»(),  the  median  group  coniprifleA  a  greater 
nmnljcr  of  men  than  is  found  at  any  other  rate. 

The  table  shows  a  very  wide  nmge  in  the  rates  paid 
to  miners.  The  wages  for  the  bulk  of  the  employee!* 
ranged  from  SI  toli'2.74,  with  the  median  nf  if"2.  Hy 
far  th*'  ".Tciiti  r  jKirtion  of  minenj*  helpers  uri'  eoncen- 
tratod  ill  tlu-ee  wage  groups,  the  range  for  76.i*  per  eeui 
being  fimn  f  l.SO  to  1^.24. 

The  median  wage  for  timburineti  tmd  traek  hiyers  was 
between  $'2  and  ^2.24,  and  the  bulk  of  the  empioyeea 
recwired  from  $1.S0  to 

Aluuwt  half  of  the  >m>v>  i-niployed.  4S.:{  per  «<  ii(, 
received  between  50  ceuta  and  75  cents;  lil.i  per  cent 
received  \tm  than  50  cents,  and  19.1  per  cent  received 
between  75  cents  and  i^l.  The  median  rate  for  all 
other  wage-eamere  waa  between  91.75  and  The 
wages  for  93.8  per  cent  of  the  total  number  rang^ 
from  7r>  eeiit  -  t.i  ^i.:*4. 

In  (he  year  i^SU,  altio,  data  iu  regard  to  the  wages 
paid  the  different  clames  of  labor,  both  above  and  below 
^.Tdiah'!,  were obtaiiii-'!.  n  turns  wt-re  in  tli"  ^.rni  n' 

average  daily  wages  uinl  may  lie  »iumuiarized  as  f<illows: 
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J/tr/^^rM/cu^jNmwf.—Tlie  detailed  somniary  shows  tliat 
ll!*,5r>S  horsoijowcr  was  iiM>d  at  iron  ore  mini>  in  the 
vuriuui^  oin-rations  re((uiring  power.  This  power  was 
applied  chielty  through  1.1:32  steam  engines,  with  a 
horsejMtwer  i>(  lt>:J,.S7>i,  or  .•«(;  per  cent  of  the  total. 
There  were  also  11  gas  or  gajioline  engines  with  a  horse- 
|M)wer  of  t^O,  11  water  wheels  having  a  horsepower  of 
1.010,  and  2tK>  uiit»collaneoUf<  npplianees  with  a  horee- 
powerof  15,444.  In  addition  to  this  primary  power  35 
elettrie  motOTSWeie  Ufied,  their  total  h(rrs(>piwer  being 
tf87}  140  borsqxmorwM  rented  to  other  establiiibuientii. 


At  the  eensus  of  l,sbl».  l.loft  steam  boileis,  witli  a 
total  horsepower  esiiweity  of  57.it7ri,  were  reportiid  by 
iron  ore  mines.  It  was  stated  in  the  rep«^>rt  on  iron  t)re 
at  tlutt  eensus  that  these  boih-rs  fuinished  steam  to 
L,0Hi3  steain  engines,  including  air  eompressors.  hoist- 
ing iiiacliiiiery.  and  fugiiies  for  driving  wa.sheries.  ete. 
In  tin?  mechanical  power  was  applied  for  the  pur- 
,  poses  for  which  powci-  isconnnoidy  employinl  iti  mining 
I  work,  namely,  foi-  iioisting  the  ore  from  the  shaft,  for 
:  subsequent  beneticialiiig  treatment,  for  ojMMating  steam 
sbovelu  and  dredger  in  open-cut  mining,  pumping  and 
ventilating  machinery,  meehunieal  liuulage,  air  com- 
pressors!, electric  lighting,  drills,  etc. 
I  TVble  14  shows  also  ihc  distribution  i  tin  ]iower 
among  the  ^evei'.il  slates:  Miciiigan  N'd  in  ilie  lu)r>.e- 
power  employed,  iiaving  47.::(!»5  hoisejhjwer.  or 
per  cent  of  the  total;  Miimesota  had  2.>,382  hi)r><»power, 
or  21. L'  per  cent  of  the  total;  Alabama.  lo.;i7(»  horse- 
power. i)r  S.7  per  cent:  New  .lersoy,  <(.»{h4  horsepower, 
or  ."».•!  per  cent:  and  New  York,  t!.oi.'),  or  [x-r  cent. 
In  the  other  states  the  amount  of  mechanical  power  used 
was  smaller,  but  on  the  whole  proportionate  to  the 
extent  of  their  operations. 

l*i'o<l>t<;twn. — At  tlie  Eighth  and  Ninth  eenaa^ee  the 
Mtiiti.<jtie«  of  production  were  not  collected  in  the  same 
matmer  as  in  suhsecpieiit  eensus  yeai-s.  In  l-*^*!!)  the 
number  of  tons  of  iron  ore  mined  by  the  owiieiB  of 
blast  furnaeos  was  reported  separately  frf»m  the  pro- 
duction of  what  were  considered  strictly  mining  oom- 
paniee.  The  report  «howa  that  the  blast  furnace  Ciitab- 
li»hments  used  3,809,975  ttbort  tons  in  ISHO,  and  that 
fn  addition  <'OS.;ino  ^hort  tons  weiv  protbu'cd  by  mining 
companies,  a  total  of  3,2lS,27a  short  tons,  equivalent 
to  2,878,460  long  totin. 

I;i  |s7o  the  total  amount- of  iron  «)re  pro*lu<-ed  by  tlio 
milieu  I'cporting  wa.s  fi,3l*5,718  short  tons,  equivalent 
to  3,031,891  long  X.nm\  in  addition  some  ore  wart  pi-o- 
ducitl  by  the  owners  of  lil^i-t  f  unace*  wliic-ii  the  I'lir.  nu 
of  the  Census  estimated  at  If  um  .St)0,i>uO  to  yuo,(»ui»  long 
;  tons,  so  that,  taking  the  firnt  named  tignrA,  at  least 
-l,s:!l,!s;>l  long  ton3«  of  iron  nji-  .\i  '<  miiik  1  iti  !s7o. 
.  .\t  tlio  Tenth,  Eleventh,  and  Twelfth  censuses  the  data 
weiie  obtained  from  all  mines  irrespective  of  their  own- 
ership or  their  relation  to  blast  fiii  niices.  The  follow- 
ing stat«uieiit  gives  a  comparison  of  the  ligures  for 
these  oeDsnses: 
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IRON  ORE. 


There  i^,  us  tiiontiuiivd,  some  n^DcertoiDty  in  n^rd 
to  tlio  pi-ii(lu(-ti(Mi  of  iron  ore  nt  the  Biffhtb  and  Ninth 
censuses',  l>iit  in  coinimrin^  tlio  sluttstit-s  of  (lio  viirioiis 
censuses  it  will  bo  noted  that  the  production  in  1680 
was  neoriy  double  that  of  18T0,  while  in  the  out' 
put  was  twi.'c  tluit  of  1880.  Ill  liNMi,  uccorilin;:  to  (lie 
figui'^s  of  tbe  United  States  Geological  Survey  (the  cen- 
sus of  19(>3  was  taken  at  a  time  thiTt«en  years  removod 
from  l^Mt).  the  proportion  over  Iss'.t  was  alniost  iden- 
tical. Thu>»,  in  every  decode  since  1^70  the  priMluetioa 
of  iron  ore  in  the  Unitrd  States  Hhh  proetirally  bwn 

doultlei]. 

Tlie  following  table  pi-eseiito  for  each  class  of  iron  ore 
the  amount  produced  in  the  oensuB  years  1009, 1889, 
and  IsMt,  toijetlier  with  the  jxTcentuf^es  wliich  UuSSe 

amounts  formed  of  the  total  for  all  clai»e«:  c 

Tam.x  a. — PmdtKiion  <^  iron  ort*  6jr  varitlki^  ttUh  per  cent  of  Mai: 
1969,  im,  andim. 
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tot  III. 

Tottt!  

H«db<![aiitni>  

Brown  benulitt!.. 
MufivUM  

)i5,.'<ii;,410 

U.r.i.ini 

lUU.il 

7,  ;:v.:iii.' 

.-..'l:i.".<l 
1.  "IS. 

■J.  IHl.VTr. 

Iim.  II 

M,m.  149 

•a,au,T5B 
i,«8fi,iieo 
aT,4iia 

9.1 
4.7 
0.1 

:t,&!n,i»7' 

2.aiM,416 

1 

412.4 
17.4 
17.  S 
1.0 

;ll  .  ;i 

Jll.  M 

;tii  II 

11,  i; 

Tabi<k  O.^I'rodxuiimt  <jf  iron  on,  by  ttaUt  (ntd  lerrUoriet  >iad  tvrir- 

llMtg  tbos.] 


<lMliid4n  ixm  ton*  at  nMiwanlfriaaiOM. 

There  has  been  an  iiH  reu.-inj;  prefei-enee  for  rich  «n<l 
eu.-iily  SM)eil("<l  iron  ores,  iind  eonsiderin}^  the  dilfcrent 
vtiriotio^:  of  ore.  it  will  be  found  that  Uie  amount  of  red 
hematite  rejjorted  In  1880  was  but  81.5  jjer  cent;  in 
IS.SH,  (>2.+  pereeiit;  uiid  in  l!»ir_',  S.'t.U  per  e<'nt  of  tiie 

total  output.  The  browti  benuitite,  although  augment- 
ii)<r  in  the  amounts  mined,  indicates  a  decided  decrease 

in  ]>eroi>nt:i^'-es  <if  tlie  total;  from  l.Hls.<t22  loiij,'  tons  in 
ISbU  tbi«4  chaa  of  ore  increased  to  -i^&'2'd,ml  long  tonn 
in  1^89  and  3,305.484  lonfj-  tons  In  190S,  the  percent- 
ii^'es  at  fln-thre''  eensij-f^  Iwiiij;  n  sj)eetively  -iti.l*.  17.4, 
ttud  i>.<i  per  cent.  On  the  other  baud,  llie  magnetites 
and  carlwnat^  have  shown  a  decline,  not  only  in  total 

jmxliu'tion.  hut  ulfto  in  in'rcentaf/e.  The  foniier  eon- 
tribnted  30  per  eent  (:i.i:'4,"i7»i  ton?.)  of  tlie  total  in 
1S80, 17.9  percent  (a.5o<J.41.'.)  in  ISW.  and  4.T  per  cent 
(l.ilSS,S*)i»)  ill  I'.Hii'.  Thi' i-jirtioiiiilc  ui-  lull  ti  from 
b2«J,47l  long  ton»,  ll.ti  \>l  v  cent,  in  ls>SO  to  hut  i7,04i 
tons,  ono-((<nth  of  1  per  cent,  of  the  total  in  1902. 

TIk'  jiidduetioii  of  iron  <iie  of  the  di  lie  rent  varieties, 
by  !«tate«,  iu  tbo  year  ItHtij  wa»  as  foUowu: 


aun  4M  mmir 

TfWY. 


I'tiis-ii  »tuti->. . 

M  itllU-MlCll  

Mii-hicuri  

Al/il>jililrt  .  .  -  

VirL'itiin  iti.'l  \Vf?.t 

\'lrffi!iiji   

Tillln".*  

IVtiiiiylvaDto  

WiMT'Ktl'-llI   . 

Nvw  Vnrk  

Nl-W  JlTM-V  

iif^-rvl"  «tnl  Ni-rth 
rjmiliiui  ....   

MitriiaiiK.  N«-w  M.-v 
Im.  t'liili,  ami 
Wyi'iiilni;  

e.t].>ni'I.>  

K<tiuiok>"  

MiH..4ltlri  

CvniUfi-tii  iii.  Mu^i- 
I'tiiwtw,  uul  Ver- 
□M>1U  .............. 

MurylHUi)..  

Ohio  

TeiM  


Total. 


1 1.  i:iT,i,.M> 
!i.]:i.>.:'ir> 
:i.r>7i,  171 

>T-(..vi': 

■-•<\m 
141,  nv 

3»4,B80 


Ti.aiti 
<<«,au 


Red  Bniwii 
'  ti«fnatlt<>.  hematite. 


Magnetite. 


I'.. i;i7.ii^<>   1 

I  l.l>7'.<.  i:'i    >..^'.ll  I 

i;, .'H^v ii:i-'>     1, ••:!!i  ...   


ChtImmv 
ate. 


:ii,i:T7 

llTlKti^.l 
»l,iWS 


Mi.i,  h!HI 
H.'.  Ml. 

I2,s7a 


3,  l-Mi 
'6i«,'«46' 


"I 


4!il,Sni 
44I,«T9 


■.'I.3ti7 

•si.m 
Ml* 


117,  UZ 


42,1«6 

n.Mi7 


l''.l.>7!l 

i:u>.'.i;>7 
a».Hi , 


I.  iis-s 
Si,<KiT 


I  iHchidn  ttma  Uhm  of  nmaganlfeiwi*  trim  ore  utail  in  th*  nuiinilRvlinv  ttf 


t'oii.><l<leriiijj  tlie  iiidi>idti:>l  -lai'^  it  is  eviili-iit  tliut 
tliose  liH'uted  in  tlie  Luke  Superior  re<rioii  iiiul  in  the 
.Southern  luul  Western  states  luive  sliown  un  nlmost  eon- 
stunt  iiu  reiise.  In  the  Middle  .Vtlantie  und  New  Knff- 
lund  states,  liovvover,  the  ho>;,  hrowa  hematite,  fossil, 
hihI  inuijiii  tito  oiv.-.  w  liieh  formerly  wore  the  chief  rcli- 
anie  of  tho  kxal  blast  fumacCS,  have  heeii  replaced 
l)v  tin;  richer  Lake  .SiiiM-rior  ores,  and  therefore  show 
a  marked  ftilliiie'  olf.  The  stales  will  iie  considered  in 
the  order  of  their  prominenee  in  l!Ni->. 

.l//««ew//t/.— This  state  ill  191  t-J contributed  Ifl,  l/I'.tMii 
loajj  tons  of  iron  ore.  a  ^jtrcator  ninount  than  was  pro- 
:  duced  In  the  entire  country  in  l>-sO.    Tht»  shows  tlie 
I  unprecedented  inerea^e  in  thirteen  years  of  eii.rhtem 
]  times  the  amount  contributed  in  is-s'.'.  v  iz.  ,sr)4,:ii»>^  loii;i 
tons,  when  Minnesota  o(vii|)ied  fifth  {Ki^ition,- while  in 
I  the  previotis  censne  year,  18S<i.  no  iron  ore  was  mined 
I  in  the  state,  the  fir^t  production  bcin$r  in  the  rear  1884. 
Sinec  the  year  last  mentioned  the  >tale  has  shown  a 
phenomenal  and  pi-uctically  an  uninterrupted  advance 
in  the  yearly  output.   The  ore  is  obtained  from  the 
Vermilion  and  Mesahi  ranges,  that  se<'iired  fi-om  the 
former  being  a  hard  specular  or  red  heuiatite  ore,  while 
in  the  latter  the  red  and  brown  hematites  aiT  murh 
>ot'ter  and  in  many  Idealities  ipiite  linely  eommiiitited. 
No  true  iinionite  oro  is  shipped  from  Minnesota,  hut 
the  degree  of  hydration  of  some  of  the  red  hematites 
and  the  jirevailin^--  color  encoiirajre*!  tlie  tra<le  r<'eoj»Tii- 
,  tiou  of  part  of  the  state's  product  a'i  brown  lieuiatite. 
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MINES  AND  QUAHEIES. 


A  «CND|Mlriaon  of  the  prcxluction  and  value  <>f  Minne- 

«ot«  iron  ores  at  the  last  (wo  census  years  U  as  follows: 

♦  ■ 

J'ndvitiitm  and  ratut  of  iliimttakt  inn  vrt:  USa  and  J90e. 


'.^iiiilili(y 


VlllUt'. 


180. 

im., 


Qmntity 


JfftfAt^aw.— In  the  year  18S0  tbo  amount  of  iron  orp  i 

niiiioci  in  Michignn  was  1,<>4<I.S14  loii^f  tons,  ffiviiij^  the 
stato  second  rank,  Peniwylrania  being  lir!«u  The  output 
increased  in  1889  to  5,85S.1<}0  lonj^  tonji,  Michigan  tank-  ! 
ing  first  and  coiitinuiiij;  to  hold  that  (Misitioii  until  llMH. 
In  IMi  the  production  was  long  toni«,  iiearl^y 

double  tbatftt  th«  previous  The  gi^ter  por-  I 

tion  of  this  ore  was  of  hiijli  t:i:iilf.  ahhou};li  in  late 
yeanj  some  iiiliceous  uivs  cotnimativcly  low  in  imn  > 
content  and  alfio  low  in  phospiimtut  have  been  won  for  | 
Use  a.*  11  mixture  in  tin-  furnai-ps  with  rirhor  orr>  low 
in  silica.    The  ihi'cu  rungeis  fivni  which  tiua  ore  wa^  : 
miftedfthe  Marquette,  Menominee,  and  Gogebic  rBn|^.s,  ] 
are  all  jofated  .  lif-.  i  (n  -hippini:-  |i.irts  arid  to  th.-  prin- 
cipal pig  iron  juauufacturing  cciit«nii  than  the  Miiinc- 
aota  rangef),  and  th^  ores  therefore  command  a  higher 
reliiivi  '.ulii.  :if  till'  iiiiiif  than  thoso  of  Minnesota, a^ 
will  hf  seen  lioiii  ill*'  following  statomt''nt: 

I'rmluetdin  ouil  ml\(e  of  Mirliit/<i)t  irnii  uri:  lji-:<0  fu 


Utilizing  magnetites  which  oceur  in  apparently  moderate 

quautitics. 

Pndwrtion  and  luiw  o/  Alaliaiua  iron  ore:  1880  to  IDOt, 

ISM...,.  .,.,„.,.    i7i.i»!  ?aii.N5 

itNti   i,a;u.;si^I  i.Mi.ini 

1902  ,   S,M1,17-»  I  3,m)tlX 

T7w/*i/rt  (uhI  Wfff  V!rif!i<!if,  -The  iron  indit-*trv  in 
Virginia  wa.s  cstaMislH'd  I'lirlv  in  iln  -i  \ cntctMitli  ei-ii- 
tvirv.  but  as  charfual  was  the  fuel  u-ed  in  the  old  fur- 
naces, the  anioiiiit  of  oit  <'onsnined.  which  wn?^  usually 
niineil  within  eonvfident  reu<li  of  tlw  furnaees.  was 
suiall.  Tho  prodiu^tioii  fur  IStiU  in  Virginia  »uid  West 
Virginia  \va.H  a  1 7.-J4*<  lonptons.  Theoutput  in  18sO  was 
511,359  long  tons,  and  iu  ll<oi'.  JisT.OaS!  huig  tons,  nio 
iron  ore  j»tipply  of  tlie  Virginias  bis  Iven  supplemented 
in  lute  ywirs  by  the  iuipurtnUon  of  iron  ores  from  tlip 
l^aike  Superior  region.  Mo.st  of  the  iron  (»res  ikiw  ol). 
talncd  iu  the  Virginias  aro  of  tho  hrowu  heuiutito 
variety,  hut  wnie  red  hctnatites  and  magnetites  are 
also  mined.  The  production  and  value  for  tholaift  three 
census  year;*  are  given  n»  follows; 

iiwbtclion  and  nihit  »jf  Virifim<  ami  Wttt  Viryinia  irwt  <nt:  1880 


ilSU   l.(MU.5U  iti,ltil,'jl,« 

I*™.   I  lC,<«P,Ai| 

ittt...   n,i!i6tiii>  «,4»a,Mo 


AU(Imiuiii.-  In  INSO  Alul>auia  v>as  u  couiiiMnttivelv 
unimportant  iron  ore  producer,  the  quantity  obtained 
iM'iujr  171.1.19  long  t<in<.  <riving  the  state  seventli  posi- 
tion. The  exteusi>  e  dejwsiLs  of  fossil  ores,  particularly 
jn  the  nirniingham  district,  located  clofte  to  supplies 
of  fuel  and  flux,  were,  however,  the  foiindiitioii  of  an 
iuilMrtuiit  pig  iron  in4lustrv.  and  the  aia-miil  of  ore 
mined  increa.s«'d  in  lss!»  to  l..'»T<i.:!I'.t  long  tons,  which 
was  more  than  doubled  in  the  year  liMiL*.  when  3.r)74.174 
long  tons  were  won,  us  shown  in  the  stntement  Udow. 
Tbc3N!  orea,  however,  are  of  s<,  hiyh  a  grade,  noi- 
are  their  values  80  great,  h«  those  of  the  l>ake  Sui^M  iiu- 
diHtriet.  In  addition  to  the  red  hematite  or<\s  leferretl 
to.  important  depo.sits  of  brown  hematite  have  been 
developed,  and  this  class  of  ininenil  represents  al)out 
one-third  of  the  iron  ore  supply  of  the  .state.  Some 
exploitHtioo  hae  also  been  carried  on  for  the  purpoae  of 


!    liwll   -JIT.  U-*  VCU'. 

I  \*m   Mi.j'i.       -.<■.'.. .-.ii 

'  mm....    »iT.uv.  I, 

     .    I   

Ti'ni""^"-     Tenhe-.see  iK'cupied    tenth  posilii  ii  :i-  u 

pi-oducer  of  iron  ore  in  lsiM»,  eighth  iu  ISMt,  uml  lifth 
in  1903,  ilM  output  con$i»tiiig  of  brown  and  i-ed  bema- 
titea,  tlie  amounts  and  A-aliies  being  as  follow^: 

ProimHw  and  ralu^  iif  Ttuufnner  iftm  urt:  1880  tu  ISiil. 


iw  ■    vt,m  nw.wi 

t  itwt   iT«.»i  m\.m 

I  ins..   s':i,.M-.'  i,ii!,.v.'7 


PrnuMfffiyitiut. — PennsvlvHiiia,  wliic-h  produi'ed  prae- 
tieally  half  of  the  total  pi^^  iron  Bnmufarlured  in  the 
rniti'dStatesin  IKOJ,  mifflit  l>e  >iippo!«ctl  tobethe  larirest 
iron  ore  produciii},'  state,  and  )>rior  to  improA-ed  trans- 
portation facilities  this  was  the  case.  In  the  year  ISSO 
it  occupied  lirst  i>osition.  with  a  total  of  1.1>.M.  I1n;  long 
tons,  declining  to  third  in  is.siit.  the  output  being 
1,560»SU  long  ton«.  and  to  cixth  place  in  liKKi,  produe- 
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iug  only  822,1>3!:J  long  tons',  due  to  tlu-  use  by  IVmisyl- 
TMiMl  fiirimccs  of  ricb  ores  from  other  HO(,ti»)iiH  uf  the. 
country.  Mapnctiles  predominated,  brown  lieuiatite 
betiig  i»Gcoud  and  red  lieiiiatite  lenat  in  importaiieo.  A 
statement  of  the  ritiantity  and  value  at  each  of  tJie  hst 
tbrce  census  years  follows: 

/Vocdwiton  and  value  of  I^nt^hmua  iron  tm:  1S80  to  J»Ot. 


Tabu  10.— Qu«ni<«iy  and  v^Ht<ifirm«rt,iifilale»«tui  (*rvHwitt: 
ISSO  to  ISOt. 


¥■411. 

QiMMitr 

(hnwlaiiak. 

ValM. 

J.I,  M7,(IT!I 
:(,(iii3,  W* 

TFiAwiiw'n.— The  bwJk  of  the  iron  ore  obtained  in 

Wisconsin  isHeruml  from  the  (iogebic  and  Menominee 
rao|fe»,  irhich  extend  from  the  state  of  MiQhigan  into 
Wiflcoiuin.  Most  of  the  ore  is  red  hematite,  a  snnall 
proportion  br-iny  brown  hematite.  This  state  eontrib- 
uted  8T,U00  long  tons  of  iron  ore  in  IsSo.  h37,:i;i!t  lonfr 
tons  in  1889,  and  783,!«t»(>  long  ton:-  in  lt>i:t:>,  thetiuantilieti 
and  values  being  aa  follows: 

iVodueh'on  mA  ndve  ^  THicawiit  iNm  wn:  t990  Ut  iSttt, 


(loOKtotui). 

7M,  WHi 

rrs.oiio 
1 ,  mW,  nu 

X'ir<  Ytirh.  —  In  e4irlier  yeiirs  large  amounts  of  iron 
ore  of  all  four  elasses  were  obtained  from  various  de- 
posttsi  in  New  York,  the  total  for  IS^i  being  l,12fi,89» 
long  tons,  giving  the  state  tliii-*!  position.  The  output 
had  risen  in  the  year  ISSiD  to  1.247,0^7  long  tons,  but 
in  liH>2  there  was  a  deeline  to  555.321  long  tons.  Tiie 
bulk  of  New  Yorli  ores  mined  are  niagnetit«:>.  but 
some  red  aud  brown  henintiteii  are  found.  A  atatemcnt 
for  the  last  three  census  years  follows: 

JVMhudait  <m4<  vnfw  ^Ntw  Ywk  hrm  nn:  isao  to  iMW. 


vun, 

V»llM!. 

S:j,  li'M,  •in 
i.ai;j.!i(i7 

im  

IBMi  

1 

f>t!i,  r  si,rf,-s  iiri'J  fr-rr'f'it't'M.      Notli'  "f  t(l'-  ntb'T  stnt''?« 

or  (tut'i lories  contriljuted  over  one-huii  million  tons 
in  1!X)"2.  and  they  will  not^  therefore,  be  considered 
individiiull \ .  In  the  following  table  the  |)roduction  of 
these  i-eiiiaiiiiitg  iitates  and  territories  in  lt>">2,  188!», 
and  is  given,  together  with  the  total  value  of  the 
iron  ore  mined: 


f  !i>lonii1<i  . 

«'ri  11  llf  (•  I  i  I'  111. 
M  n  i  tl  II  n  rl 
Mik*vMrhiiMrt(> . 

iH'laiirarr  .«ii<l 
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rr<M>  riri*  und  i 
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MiihouU'l  Moll 
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Kentucky 

MlMtourl   . , 


New  Mex!i-<(iMii(1 
ruli  ... 

Ohio  

oretron  and 


!  - 

1M»         1  ISM 

QUHIltltV 

Viitu». 

(^IllllltitV 

VtlL(l«'. 

ijiinntilv 

V  ultio. 
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'•.".I.Wt! 
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n,0N|4M 

M.S74 

NS.V51 

1 

VI,  .'.111 

iw,  :;«ii 

i-'7,  M<: 

l>,  ■-■44 

:v.i.hFji> 

•».wu 
7t.i;ir. 

ti«'>,:ii)^ 

<41,K7» 

.  Ji'.,  <MS 

r.H,ii,-, 

X.U,  ir.T, 

1 1-,  »I7 

■n.va 

186,  Ma 

ni.oii 
i.Mi.aM. 

•M,at 

i,«N,*n 
s,«ia,Mi 

II8.0G0 
3M.3M 

TO.UGfi 

215.283 
IHvOflO 

3.2U 

1 

1  e,'iie 

MM 

>  Ini-liiile«  13,'i7.S  l>>ii>  oi  iiuui^i^iilur'  U'  imii  on<,  valiMd  KtHU^tTl. 
»Inrlii<Itit  Vvrmnnl.  nn  pniductiuD  /rum  Mshlc 
" Mtirylniit!  "'i';. . 
^Miintatiii  . 
'Atnt  Wyuuliii;. 

■OMfwoaly. . 

The  predoiiitiKititiir  orc^  nlilaiiicil  finni  thes4'  states 
are  bruwu  hematite  from  New  Euglund,  Dehtware, 
Maryland,  Georgia,  Colorado,  Oregon,  Washington, 
and  Texas;  mngnetites  from  New  ,)i  rs,  y.  North  Caro- 
lina,  and  New  Mexico;  red  heoiutite.'S  from  MiH«ouri 
and  Wyoming:  and  carbonates  from  Ohio. 

Tfihli  :  1  -hoH-v  in  a  ■general  w!«y  tlir  -tutiw  of  the 
iron  ore  industry  in  the  United  States  liy  importuut 
districts. 

Tabu  11 — ^WnrawTjf,  ty^Mried,' 


Siirabtr  of  mliU!*  

N  nmb«r  of  opetUiMB.. 
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.XvfriiK*'  niimlli'r. 

WnKo*  

Oiiilnut  work  

Mli«ei<'llllIltHiu!H.__ 

r<»t  of  su|>i>llc«andi 

Il'HhN  

PftKllllt- 

<Viii)iitit.Y,  Ion 
Valtw. 


ISl 
TO 


1,IIH 


8:iSIH,37H 
r.  'ixS.  ((7» 

ifi.  7ii,  lillS 

ill,  !i77,  m 


Bo«*pow«r, 


8outb«ni 
dliMet.* 

New  York, 
NfW  Jtr- 
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Penniijrl- 

Vinc^i^ 
and  W«M 
Vlrdnta. 

Koi'k} 
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lain  Ok 

100 
»7 

57 
« 

• 

MB 

Wlt,SS7 

m 

nw,ei 

9H.IM 

ll.KM 
«-A771,tU7 

ivu 

tJ7<i,  4.H 

3, 7<.^ 

tl,fi41,.v« 
$11, W 

?6.7;*i 
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•IS 

*i.»IO 
SI6ll,»l 

*<Cll,7.'i<l 

fjii.^a. 

1.779,57(1 

l,fi*i,  i,ci 

■3R7,i»> 

IB,«M 

17,ZB 

Fri  ll  ilea  Mii-hi((Hn,  Mintii.<.>i>i  mid  jun  WltOMMlll. 
lnnliic)*.N  AlitlMUna,  G<MiV]fiu,  unci  Tfitni'm-H'. 
MiiuludtwCoIonideiHmUaia,  New  Mvxiio.  (  taih.  ami  WynminK. 

No  attempt  was  made  to  include  in  Table  11  the  sta- 
tistics for  the  entire  country,  as  such  data  are  presented 
in  oth<  r  lalde)*,  hutthe  .states  of  Michigitn,  Minnesota^ 
and  WiwouHia  are  grouped  in  tlieLalteSuiierior  region^ 
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while  tho  soHthwm  dii*trirt  includes  th«  imn  on?  winos 
of  A]*batiin,  Gwn-friu.  and  Tciint'sse*'.  Other  iiii{>or- 
tant  fproups  of  states,  such  us  Kew  York  und  New  .Ii>r- 
sey  combined  with  PenmijlvmniB,  and  Vii>,'inia  com 
hinnd  with  West  Vilipiini,  ftiV  slao  «howii.  ami  th«< 
Bockf  Mountain  T^gion  is  pmented  a»a  whole  to  indi- 
cate the  extent  of  iron  ore  production  in  that  section  of 
the  lomilrv.  Tht-  coiniMrisons  su<r«i:<'sti'd  by  the  tnhio 
will  be  undei'stood  a8  ooverinf  the  di»trict>a  generally, 
and  not  as  applicable  to  the  individual  mines.  ' 

It  will  bo  noted  that  1.">I  miiios  in  the  I^ke  Sup<Tiur 
region  produced  20.t<77,4<i4  loii^  totw,  equivalent  to 
178,658  \oag  tons  per  mine,  while  in  the  8oatbeni  dit#- 
trit't  1"<>  mines  priMlueed  4.77!t,.">7'>  lon>_'  ton-,  an  avemjje 
of  47,796  long  ton*  per  mine,  uiainly  attributable  to  the 
difference  in  the  cluirRcteT  of  the  depo^tn  of  the  two 
roj^^ion.-*.  The  Ijike  Siijx'ri()r  or<  - •>!  i  {n- in  larjre  hed> 
or  lent>e>«,  making  the  local  develuj>mi;ut  uxtonitiv  e,  and 
eneonra^ing  the  introduction  of  lalior-savin^  applinnee». 
The  hijrh  {rnido  of  ore  mined,  ah  comjmnHl  with  that  in 
other  parts  of  the  country,  i»  also  responsible  in  part 
for  tlie  extensive  development.  In  the  Southern  dutrict 
theor.'  (Ii-posit.s  are  either  in  stnitified  r.r  iri  pDi-k- 
etfi,  aud  the  loc-al  developments  wliile  iiupurtant  ai-e  nut 
so  large,  nor  is  the  ore  as  rich  as  in  the  Lake  Superior 
ivjfion:  theret'ore.  thi' iiiipll.-itii  111  nf  hibor-siivin<r  appli- 
anceii  is  nob  juntitied  to  the  extent  it  h  in  the  Lake 
Superior  district. 

fi/t/f  rf  '.  AVliili'  iMh.i  iiiiMi^  quantities  of  rich  iron 
ores  are  prodncod  in  tho  I  nitcJ  tittttwi,  laige  ainountti 
of  iron  ores  are  imported,  principally  from  Cuba  (where 
all  of  the  niiiu'.s  are  ojx'nited  hy  Ameriwiti  l  iqiitidi.  inul 
used  ill  blast  furnaees  located  in  the  ea.stei  ii  ^kji  uoii  of 
the  United  ^itaii's.  Sinall  quantities  are  also  brouj^ht 
in  to  siipjily  tlie  (-harcoal  fiirnaee  loeated  at  Port  Town- 
send,  \\'ii>h..  and  for  other  uses  than  siiieliin<r. 

1  lie  following?  table  shows  tlie  *|uantity  and  value  of 
the  iron  ore  imported  during  the  years  1889  to  1902: 

Tabi^  lit.— ^iMnd'ty  and  rafai«  «/&wt  one  to^ovted:  JtSt  to  J»Oe. 


KM.. 

im.. 


■as,  SB 

•I1,8H 

801,  eet 


9H1M 


1! 


I  Qnaiiatr 
(IoivNnm). 


«l.Mi8.att 
I.  Mb  Ml 


un.. 

vm,. 


IfC.'AlR 
674,  iKi 


si.nflti. 
iiTH. 'ji;; 

256, 

anew? 


The  values  given  are  those  ^dated  on  the  iron  ore  at 
tho  point  of  shipment  and  do  not  inelndf  any  allowance 
for  freight  or  iiii]>ort  duty. 

Previous  to  IH'M  Spain  ranked  tii'st  as  a  contributor, 
snpplyinj,'  in  IStKi  over  half  a  million  tons,  the  ores  com- 
ing from  the  Bilbao  district,  in  the  northern  portion 
of  the  country,  or  from  mines  located  near  the  Medi- 
terranean sea,  ia  southern  f^paln.  In  1892,  however, 
Cuba  took  first  rank,  which  position  it  still  bolda.  In 


the  earlier  yeai-s  Algeria  and  Italy  weit!  also  important 
contributors,  but  lately  the  amount  received  fiom  thcewi 
coiintrieo  has  been  small,  and  in  some  years  none  has 
iKH'ti  imported. 

In  KSS!>  and  1890Gt«eee  forwarded  a  K  oniiwrativch- 
small  amount  of  iron  ore,  some  of  which  contained  a 
small  percentage  of  manganese.  Newfonndland  and 
Labrador  contributed  ore  in  lss;».  ISSmi,  and  !S'.H>. 

In  the  year  190^  the  ioiport^  of  iron  oi-e^  l,16u,47u 
long  tons,  were  the  lBT]gest  since  1890,  when  1,344!,830 
long  tons  were  brought  to  this  country,  (.'nba  was  the 
princj|wl  contributor  in  19lhi,  supplying  696,875  long 
tons:  the  provinces  of  Quebec  and  Ontario,  Canada,  sent 
2jo:i,Si.>4  1.>ii-:  S)!;!!!!.  I.">/.,;">^7  ton.s;  Xrw  fciiHilland 
and  Labrador  (principally  N'ewfouudluiid),  !S1,U2U  tuns. 
Smaller  amounts  were  imported  from  Algeria.  Belgium, 
British  ('olunil)ia.  Fiiun  c,  (ierinany,  ari'l  fin  ut  Britain. 

Table  14  i(»  a  detailed  jiuuunary  of  tbu  statistics  for 
active  mines,  by  atateo  and  territorieti.  Where  one  or 
two  ojHMiitions  only  were  active  iti  a  state,  tho  statistics 
Itave  been  eombiued  ia  order  not  to  disclutie  individual 
operationa,  and  are  prenented  under  the  head  **alt  other 
stati'.s  antl  ii-tiit"ri<'>."  Tliis  f:iMc.  In  .  rMiniTtinii  with 
Table  y,  presents  a  .syuopsi.s  of  the  entire  iron  ore  in- 

doatry  of  the  United  States. 

PESCKIPTIVE. 

The  phenomenal  record  iimdf  ui  producing  pig  iron 
in  the  United  States  is  illustrated  by  the  following  atate- 

tn<'nt  from  the  annual  stati-^tii  a!  i-^'port  of  the  American 
Iron  and  Steel  Association.  I  his  shows  the  growth  in 
the  naimifacture  of  pig  iron  in  the  past  nine  years, 
until  in  the  year  \'M>'2  the  maximum  production appnuci- 
mated  l!S,'Mio.OiHi  tons. 

I^rofiuetion  of  ptii  iroji.-  !S:>-)  I"  /'«>.'. 


yBAK.                     l.<'ll|C  ti'll- 

li,  iVi",  .w 
U.  440, 

ii.m,m 

]  i,<Wl,7ll3 

i:.,s7s,.i%4 

l'."01  ..,„.. 

This  i-ecoi-d  naturally  invites  attention  to  the  mate- 
rials entering  into  the  manufacture  of  pig  metal,  the 
chanu^ter  of  these  materials,  and  the  sources  from  which 
they  nrn  obtained.  Fuels,  iron  ores,  and  fluxes,  com- 
jxinents  of  cofiuuercial  pig  iron,  in  jwissing  through 
bla.st  furnaces,  produce  either  pig  iron  in  merchantable 
form  or  liquid  metal,  to  be  carried  to  Bessemer  con- 
verters or  o|M'ii-hoarth  furnaces.  In  l!io2  an  effort  wits 
made  on  behalf  of  the  Canadian  government  in  equat- 
ing bonuses  to  iron  industries,  to  discriminate  against 
li(|uid  metal  lieing  classed  us  pig  iit)n.  but  the  conten- 
tion was  not  sustained,  aud  commercially  the  entire 
product  of  blast  furnaces  smelting  iron  ore  is  considered 
and  reported  for  statistical  purposes  as  pig  iron. 
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For  tiip  ))rocluction  of  tho  tuiuntity  of  pijj  lutiUil 
credited  to  thn  I'liitod  Stiitf.n  in  tho  vnir  190>  tbete 
wero  roi|uiivd  about  ;iit.iKK»J)<M>  tons  of  bitiiminoiucOBl 
(the  larj^cr  portion  of  which  wan  converted  into  cuke) 
and  aljout  one  million  iindii  huif  toun  of  anihnu'itv  coal. 
In  aikltiiou  to  miuuml  fui-l  pi-oljably  ;1o<.1,0<h:>  tuu»,  or 
:is.oiHi,iMlo  bushels  of  charcoal  were  coiuunied  in  blast 
furnacos.  About  :j:3,ocMj,000  tons  of  iron  ore  were  fed 
to  the  ftirnnces.  uud  the  flux  necessary  to  carry  oway 
the  impurities  of  the  ore.-?  is  ostimatod  at  about  eight 
and  a  half  million  tons.  Thei-efore.  to  supply  the  Idiist 
farnaces  of  the  United  States  iu  ltK>2»  which  produced 
nearly  ls,o(X).0<>0  tons  of  pig  iron,  there  were  required 
about  T:^.tMio.<M)(>  tons  of  mw  materials. 

In  tlie  manufacture  of  fig  iron  a  considerable  quantity 
of  rolling' mill  cinder,  roll  scale,  etc..  is  prodooed  which 
i.s  also  employed  prm  tieally  as  ore.  Some  "•  blue  billy  " 
or  '"purple  ore,"  resulting  from  the  calcination  of 
pyrites  And  the  residuum  from  roasting  ferriferous  and 

niiinganifoi"ou.>i  /.ine  ores,  are  also  utilized.  The  total 
amount  of  iron  ore  and  of  materials  used  a<  on-  made 
available  in  the  United  Shitea  in  lt02  may  be  approxi* 
mated  as  follows: 

ToDo, 

l)oiin*<ti<-  iron  onv.  :t5.  'Vi",  A\» 

Foreigu  irun  uKM   1,  Iti6,470 

BoO  male,  mill  Cinder,  bhiaUlly,  etc.   1,900,000 

'r..Jal   88,682,  KSO 

borne  iron  ore  is  employed  for  other  purposos  than 
for  the  mannfacturo  of  pi^r  iron.  It  forms  an  imiK)r 
tantpurt  of  ihv  charjrc  of  many  ojx'n-hearth  steel  fur- 
naces. an<l  is  used  ahso  for  fix  in  puddling  and  other 
furnaeos.  for  flux  in  ^^ilrer  »mcltiug,  aiid  in  making 
metallic  paints.  After  making  allowance  for  the  other 
materiaki  that  ate  used  as  ore  and  deducting  the  quan* 
ttty  of  ore  which  is  applied  to  purtM>se<i  other  than  iron 
production^  the  actual  <(iuintity  of  iron  ore  and  ma- 
terials used  as  ore  ent^M-infr  into  the  manufartnre  of  pijr 
iron  in  1302  is  found  to  be.  upproximaU'ly .  3.?,OiHJ,000 
long  toiiH. 

The  autive  demand  for  iron  ore  to  maintain  in  opera- 
tion the  Mast  furnaces  of  the  ITnited  States,  and  the 
expectiilion  that  this  demand  would  continue,  was 
responsible  to  a  great  extent  for  the  phenomenally 
lur^re  output  of  the  iron  ore  mine«  in  like  year  1902. 
Larffe  stocks  of  ore  accunmlated  at  or  near  blast  fur- 
nace phints  aided  in  swelling  the  total  iron  oi-e  suf^ly 
to  figures  never  before  reached  and  which  may  not  be 
exc^ded  in  the  near  future. 

OLASUFICATIOIN  OT  IKON  OKE. 

Iron  ore  may  be  considered  in  four  general  commer- 

rial  i  lii-si's.  a-  follows: 

(I)  Ited  hematite,  uicludiug  uU  auhydi-ous  hematites, 
known  by  varioua  names,  such  as  red  hematite,  i^pecu- 
lar.  midiceous.  fossil  or  siate  iron  oro,  martite,  blue 
henmtite,  &tc^ 


(2)  Bi-own  hematite,  including  the  varicticji  of  hy- 
drated  sesquioxidc  of  ii-on.  recognized  as  limonite, 

•foethite,  turgite,  bojr  ores,  pipe  on>s.  etc. 

(3)  Magnetite,  an  ore  in  which  the  iron  occurs  a? 
magnetic  oxide  and  which  includes  some  nuirtite, 
mined  with  the  magnetite,  Martite  is  a  red  hematite 
ore  which  preserves  to  a  vaiyiug  uxteut  the  crystal- 
line form  of  magnetite,  bat  which  ia  nonmagnetic  or 
nearly  so. 

(4)  Carbonate's  comprise  those  oro.s  which  conlitin  a 
considerable  amount  of  carlM>nic  acid,  .such  aa  spathic 

I  ore,  bhickbaud,  niderite,  clay  iron>itonc.  etc. 

This  classification  is  to  bo  considered  as  general,  the 
ores  having  varioua  looal  or  trade  names. '  Tims  the 
prevailing  color  or  general  physical  appearance  is  used 
to  indicate  an  ore,  as  blue,  black,  ivd,  or  browu,  mica- 
<-eous  or  glisteDtBg  hematite.   The  term  "apeenlar," 

I  although  more  properly  allied  to  a  glistening  ore,  is 

I  by  custom  given  to  many  dull  red  hematites.  Other 
hematite's  receive  designations  according  to  their  topo- 
graphical or  geographical  ocenrtmioe,  as  "fosdil,'' 
^*moantun,'*  or  "valley"  ore,  or  to  the  stnictun>,  as 
"flaxseed"  ore,  "slate"  ore,  etc.  In  the  brown  hema- 
tite class  *'  limonite,'^  "tui^ite,^  etc.,  are  mineraiogical 
terms  referring  to  the  degree  of  hydration,  hut  the 
physical  stiucture  and  apjx'anince  of  SMinr  of  the  ores 

'  are  descrilH><l  by  the  term  "lump"  or«3,  "pipe"  ore, 
'  •  Ixjt  ry oidal "  ore,  "  needle*'  ore,  etc.  The  beneficiating 
of  brown  hematites  has  given  ri.-se  to  the  terms  "'wash" 
ore,  *'sand"  ore,  etc.  The  carbonate  ores  are  known 
as  spathic  ore,  limestone  ore,  blaekhand  ore,  kidnej' 

ore,  et.c. 

The  association  of  other  substances  with  iron  aUw 
fumidiee  names  to  certain  ores,  such  as  pyrite,  pyrrho- 
tite, ilmenit<\  chromite,  etc..  bu(>  in  this  dis<*ns.sion  it  m 
not  essential  that  either  (he  chemical,  mineraiogical,  or 
physical  features  of  the  various  ores  should  be  consid- 
ered in  detail. 

j  The  curly  iron  industry  of  the  United  States  was 
based  largely  upoti  lK>g  tn-m,  limonites,  or  other  forms 
of  brown  luiiiiititi-v,  olitained  at  jKjints  convenient 
to  the  Athintic  ^calM>ard.  Magnetites  also  were 
employed  at  first  by  means  of  a  direct  process  whereby, 
in  ( 'iiialan  forge.s.  the  ores  were  reduced  and  the  result- 
ing nu'tjil  forged  into  blooms  or  billet>  without  pa>>sing 
through  the  casting  process;  Bn)Mie(|uontly  magnetites 

UH  \v<'ll  US  liuniiiliti  -   H'crf  siiu-U^-il   In   IiIli--!  riirii;ii-c^. 

Uut  the  later  ileAelopmeut  of  the  iron  industry'  and 
present  great  importance  are  dn«  largely  to  the  use  of 

red  heniutit(>  ore. 

The  bruwn  heuiatitiiH  and  red  liematite»  are  of  the 
same  chemical  composition  in  so  far  as  iron  oxide  is 

the  ba.sis  of  tln'  nr»>.  the  primary    litfiM-iMirf-  Ix  intj- 
:  structui"Hl  and  the  lower  perccniagt  ^  of  combined  and 
hygroscopic  water  in  the  red  bemat  itvs.    Red  hematite, 

if  frrc  fniin  other  imjHirrtii--.  \  'uA(]  TO  per  i-r-iit  of 
iron,  and  pui-c  brown  hematite,  if  thoroughly  dried  tint 
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ftod  calcined  to  eliminftte  all  water,  will  also  yield  the 

Maine  proportion  of  in  u.  Bnt  if  thr  dii  s  luc  niorely 
dried  to  drive  o6l  the  uiui|jtiuie,  which  ditlera  under 
varyinfr  ennditione.  the  amount  of  metallic  iron  posBible 

in  :i  jMiM'  ns!  luMnutiti'  i^nlKHit  7n  i  i  iit,  nn<l  in  u 
pure  brown  hcnmtite  t!i>  per  cent.  However,  iron  oren 
mldom  occur  pnicticatly  pure,  the  amounts  of  silica, 
alnininiu  lime.  ni:i^ii(  -iii.  iind  of  isueli  elciii'  nts 
manganese,  chi-oiuinm,  i^ulphur,  ph<MpboruH,  titanium, 
etc.,  redueinjBT  the  actual  percentaiere  of  metallic  iron 
obtninaMo  from  nrcs. 

Magnetic  ores  arc  capable  of  viekliny  in  the  pure  state 
more  metal  than  any  other  ores,  and  pure  mi^etite 
would  show  7"i.48  [X'r  cent  of  inetullie  iron,  but  mufr- 
netites,  like  the  bcmatitcj*,  arc  subject  to  detcriuratiun 
from  other  elenienta  which  are  present. 

The  fr'urtti  form  of  iron  ore  iv  riic  r-iiflionritr-  nr 
spathic,  in  which  the  oxide  of  iron  1.-'  a.^jiociated  with 
carbonic  acid  and  generally  with  lime.  If  this  carbonic 
ai'iil  T--  dri\  cii  I'ff  hv  heat  r  .■ir!)iin:if''  ores  l>ei-ome  pnie- 
tieally  brown  hematites,  but  in  the  natural  litate  the 
pnreat  carbonate  would  not  yidd  over  46.7  per  cent  of 

iron,  {."onsidenitile  of  the  early  iron  industry,  pnrtu-u- 
larly  in  western  Pennsylvania,  eastern  and  southern 
Ohio,  Kentacky,  and  H^ryland,  and  also  to  a  certain 
extent  in  eastern  Xow  York,  was  liaiied  upon  the  use  of 
carlxniate  ores,  bul  because  of  the  factii  that  the.so  oi-e.s 
in  their  natural  state  are  lean."  that  they  usually  oe^  ur 
in  veins  that  must  be  worked  tiiiili'i-<ri-(nui  l.  < ifttMi  deteri- 
uralin^  as  workings  are  extended,  and  that  the  ore  niujit 
be  roast«il,  the  qountity  of  airlx)nate  iron  oree  era- 
ployed  has  lioiMi  pivatly  reduced,  until  in  the  year  190S 
only  '2~jH'2  tons  were  used. 

In  bill'  years  tin-  ijuuDlitv  t)f  iiiiijjjm-tir  iron  on-M  iitil 
ized  annually  in  produeinj,'  (lig  iron  has  iiiereased  but 
slif/htly,  althoujrit  ^mQ  remarkable  deiwsit-s  of  thc.«e 
or»>s  are  availa'il  I  m  magnetites  are  not  as  readily 
reduced  as  the  hcuuLtitea,  are  often  dense  and  hard,  ai'c 
liable  to  have  an  exceas  of  aulphur,  phospliorus.  or 
titanium,  or  arc?  so  closely  associated  with  the  jranffue 
matter  an  to  make  them  lean,  demanding  that  r(»a!iling 
or  some  method  of  eonoentration,  either  by  hydraulic 
or  niagnetie  separators,  should  be  enii»loyed. 

Brown  hematites  <M-eur.  mostly  in  pockete  or  lenses, 
but  are  occasionally  found  in  strata,  often  associated 
eh)sely  with  limestone,  and  also  more  or  less  intimat«>ly 
mixed  with  clays  and  siliceous  matter.  Coiisotpiently, 
many  brown  hematites  require  washing  to  se|)arat«  the 
clay  and  sand,  and  in  some  castas  this  washed  ore  is  sub- 
sequently roasted  to  drive  od  the  excess  of  moisture. 

All  methods  of  beneficiatin^  ores,  such  as  roasting. 
wa>liinfj.  and  sepanl(iIl^^  add  fn  tlir  expense  of  prt>due- 
tion,  uud  it  is  thei'efore  not  .surprLsiug  that  red  bonia- 
titea,  which  seldom  require  prelimiaaiy  treatment^  have 
met  Willi  general  favor.   Tb»  {ii«f««nce  can  also  be 


I  explained  by  the  fact  that  the  ores  are  usually  readily 

reducible,  and  mo>t  of  those  mined  yield  satisfaclory 
I  percentages  of  iron.   Another  feature  of  material  ad- 
vantage is  that  many  red  hematites  occur  in  larire  and 

:  well-detined  len^i-^  Imdio-.  ]iri  iniftinu-  ll.c  v\[iliii(ing 
!  of  the  deposition  a  lurj^e  !»cule  by  utili/ing  lal)or-savin}f 
{  appliances.    The  use  of  such  a])pliances  may  extend 

from  the  winnini^  of  the  ore  at  the  mine  to  its  delivery 
I  at  the  blast  furnaces.  Thus  a  large  propfu  tion  of  the 
I  red  hematite  ore  from  the  Lake  Superior  region  is 

never  tom  bed  by  manual  hibor.  That  whieli  is  olttained 
I  from  open  cut  workings  is  in  many  cases  dug  by 
I  steam  shovels  which  load  the  ore  into  standard  railroad 

ears.  In  sonic  mi'In  i/i'cuiiii  itiim^s  traniial  latmr  is  eon- 
I  lined  praclicully  to  directing  the  ore  into  mills"  and 
I  chutes,  which  disebarsfe  into  mine  cars,  these  cars  being^ 

elevated  and  atitoinatirally  darnpi'I  indi  liins  from 
.  which  standard  railroad  cars  are  loaded.  In  otJter  un- 
I  derground  operations  it  is  necessary  to  shovel  the  ore 

by  band  into  inino  iirg,  but  thei'eafter  labov^ving  ap- 
I  pliancei)  are  available. 

I     Most  of  the  ore  rained  in  the  Lake  Superior  rep^ion 

is  carrrcil  '.u  -.tainlai'  l  railrom!  ilniiip  i-ar- 
1  dock.s,  where  it  is  dropped  into  l)ins,  from  which  chutc.'> 
I  convey  it  into  the  ho1d.4  of  ves^ls  brot^fht  to  the  side  of 

'  thp  Hni-k--  vi'^^els  iii'o  iinluadod  }>v  iin  i  li;iiKi-;d 

I  appliances,  which  deliver  tlie  ore  i-ither  onto  stock  piles 
I  or  into  standard  railroad  carH.  which  cany  it  to  tlie 
iihi-st  furnaces.  At  the  Vila^t  fiirnjti  e  plants  tliere  are 
I'ljually  sati.sfactor\  auH-liuiiii  ai  appliances,  such  as  car 
dumpers,  which  empty  a  loO.iNio  poundcar  by  rpve!'<<ing 
it.  or  tnivi'liii*:- tiriil'jcv,  filti^d  with  lar'_:'i'  lim  lictv,  u  bi,  h 
'  tmnsfer  to  biim  or  Ut  .^um  k  pile.-,  iln-  uw  Uiuupt  d  i  rmii 
tlic  ciir<.     'rb<  !«'  d<-vici'«  nf-        |)i'rf«M-t4'd  tbiit  only  li 

I  small  amount  of  me  is  touched  hy  hand  from  tbe  time 
I  it  leaves  its  native  bed  until  it  passes  into  the  blast  fur- 
nace, and  while  they  are  moat  in  evidence  in  the  Lake 
Superior  re^n  they  are  in  use  in  connection  wllli 
important  iron  ore  mines  in  other  pordoitt  of  the 
oonntry. 

DinillBimOV  OF  OSE  DEFOBTTB. 

The  distribution  of  iron  ore  throughout  thi^  Tnited 

iiitatcs  is  general  J  there  is  no  state  in  which  iron  ores  of 
some  kind  ara  not  found  in  considerable  qnantities,  but 
all  ait?  not  available  for  use 
^     hi  .some  cases  tbe  ores  are  too  lean,  that  is,  carry  too 
I  <<tnnn  R  perrentnf^  of  iron;  in  others  deleterious  ele- 
tnnils.  -.iirli  ;iv      is|>li<'i'uv.  -^iiljilinr,  -ilu  a.  and  titanium, 
arc  in  excess.    .S)me  deposits  are  too  far  from  desirable 
I  fuel,  or  too  inconvenient  to  blast  f nrnaoee,  to  make  their 
immediate  utili/Jttion  pra<  fit  nbli  :  others  are  in  small 
i  IxHiies  or  veins,  or  are  scattered  over  too  large  areas  to 
make  their  ezf^oitation  profitable.   It  is  probable  that 
some  of  tbe  nodevdoped  deposits  may  be  exploited  in 
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(he  near  futuri'  llit  di'vclojmunit  of  uuvver  f»fetiou?- 
of  the  couiiti  V  iiiitkos  f  n  sh  deninnds  for  iron,  or  as  the 
♦•xtcrjsion  of  ruilnuul  fsu  ilitics  mid  water  tniiisporbition 
l>l')iig!>  tli4'  ores  (iiul  fuel  into  coiivenieiit  aasocialioii. 
Improvements  in  Nnieltiii*.^  hikI  tliixintv  ores,  wbich  src 
tutw  eoiisidiTr  !  [tii'lfsinililt*  becuii.se  of  the  prcsi-uw  of 
tiotne  of  the  cli-uictits  tnt-iitioned  al)ove,  auiy  iiIm)  nitik<' 
the  piwUietioii  of  satisfuctoi  y  metal  from  these  ores  a 
commercial  possihility.  While  tlic  oianager  of  ai^iuelt-  \ 
in|?  plant  ean  obtain  oivs  hijrh  in  iron,  or  those  which 
need  mi>  lu'iiptieiatiii};  treatment,  at  prit  es  whieh  |>emiit 
bioi  to  prodaco  metal  at  a  satisfuctory  profit,  he  c-an  not 
be  expected  to  consider  favorably  supply  inj.'  the  bla$t 
fumaees  luider  his  direction  with  inferior  mw  material. 
But  the  rapid  increase  in  the  output  of  the  bla-st  fur 
naces  to  meet  the  growiuj;  demands  of  a  derelopin^' 
country  may  in  tho  neKT  future  em  oiinige  the  utiliza- 
tion of  ores  which  are  now  considered  unde^iimlile. 

While  the  statistical  data  is  rei>ort(>d  by  states. except 
in  .such  cases  at  would  disclose  indiviilual  statistics,  a 
preseotation  of  the  iodustry  according  to  proinineDt 
districts  is  offered  as  of  interest,  for  the  1ine»t  di^id^n•r 
ijtatesare  lost  in  anythinfr  ati'eetint,'  the  intinstry  of  thi 
nation«  The  »tjiti»tics  for  them  districts  are  presented 
in  summarized  form  in  Table  11. 

'J'/it  L'll'r  S« jirrii'f  i-'vliiti.  -The  jcrealcsi  develop- 
ment of  iron  ore  deposit*)  in  the  world  i«  in  the  Lakii  i 
Superiorrepion,  which  in  1902  produced  26.977,404:  lonjr  1 
tf)ns.  or  7<>  per  <ent  of  the  total  output  for  the  I'nited 
States.    JSo  other  section  of  the  United  States,  and  no  I 
other  district  in  the  world,  ha^  shown  such  mar^'elons  | 
development  or  produced  so  nmch  iron  ore  as  the  rei.'ion 
embracing  p«rt<i  of  northern  Michigan  and  Wisconsin  i 
and  the  eastern  portion  of  l^Iinnesota.   Whether  in  the  | 
same  «'.\teut  of  territory  elsewhere  there  may  or  may 
nut  be  larger  deposits  of  iron  ore  of  equally  deoirable  i 
composition  can  not  be  asserted,  for  it  is  hy  developh  | 
menl  that  tlu-se  j^reat  properties  have  become  known 
and  their  re^erve^  approximately  determined.    Rut  i 
to-day  the  Lake  Superior  re^on  stands  in  a  niii<pic  po-  { 
sition  by  reason  of  the  larjje  quantity  and  j;eiierally 
superior  character  of  iron  ores  won  fi-oni  tlte  tive  ranges  i 
or  sabdistriets  which  it  embraces.  Some  of  these  imnan  I 
have  been  in  openilion  for  fifty  \i  ar^.  ;i  lamilh  i  nf 
them  for  iialf  lliat  time,  but  tlie  largest  annuul  pro- 
ducers  are  later  developments. 

The  initial  sliipnieiit  of  iron  ore  from  (he  Luke 
Superior  region  is  credited  to  the  year  i{ii»(>;  the  devel- 
opment has  advanced  almost  constantly,  and  about  two- 

ttiird-  i>f  I'lr  (nt:il  pniilKi-t  ^iiM'c  I S56  has  been  taken 

ftoiii  its  mines  in  the  last  ten  years. 

The  production  of  iron  ore  iu  the  Lake  Superior 
n  _'=uii  th  tlii^  pn-'t  dccjido  and  the  quantity  previoualy 
shipped  are  as  tollows: 


PmdmS^kn  ^  lafa  ^Kperwriirvn  ore,  iSM  tn  iSOt,  with  firtrkuu 
*hipmtnt». 
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The  mines  of  this  region  are  located  at  an  elevation 
of  from  1,000  to  1,500  feet  above  Lake  Superior,  the 
distance  from  the  lake  varyititr  from  a  few  to  a  hun 
dred  miles.  The  output  iind»  cheap  traiwportation  for 
the  rail  haul  to  the  lakes,  has  gndw  favorable  to  the 
tratGc,  and  on  the  lake  >ihores  expensive  and  well- 
etpiipped  dock«  liave  been  constructed  attteven  dill'erent 
portii.  where  tho  ore  cominj7  in  train  loads  is  received 
ititu  bins,  and  delivered  fr(mi  the  bins  by  jjravity  into 
till-  holds  of  vessels.  The  vessels  take  the  ore  from  the 
shipping.'  doeks  and  caiTj  it  throufrh  two  or  more  of  the 
(ireat  T^akes  to  receivinj*  docks  where  e<|ual  facilities 
for  unloading  by  mechauical  upplianeefi  have  iieeii  pro- 
vided. In  this  way  enormous  «|uanttties  of  ore  are 
handled  cheaply  and  exiM'ditioiisly. 

The  Lake  Superior  region  is  also  unique  in  that  its 
location  is  such  that  ore  can  be  dcliveitid  at  furnaces, 
in  a  j>opnlous  section  of  the  country,  an<l  there  meet  a 
cheap  fuel  supply;  in  other  words,  its  market  facilities 
are  unexcelled.  It  has  been  this  which  has  chiefiy 
encouraj^ed  the  ])henomenal  ilevehtpment. 

The  «(uantities  of  iron  ore  obtained  from  the  live 
rangt>s  embraced  in  the  Lake  Supelior  region,  taking 
the.se  in  tbe  order  of  their  initial  »bipment»  are  as  fal- 
lows: 

The  Marquette  range.  In  the  northern  peninsula  of 

.Michijran.  has  contributed  sint'e  I  S.'>4a  totMl  ■  >r  Hi'.:'?. " 
long  tons,  or  per  cent  of  the  entire  production  of  the 
Lake  Superior  region. 

Tlh  Menominei'  rati;,'e,  so.ith  of  the  Manpiette  rjuifje 
and  extending  from  tbe  northern  peninsula  of  Michigan 
Bcrosa  into  northern  Wiseonain,  hnn  abippod,  since  1677, 
4L',4<M!.:i-.'s  long  tons,  or  IP  per  cent  of  the  entire 
production. 

The  Gogebic  range,  west  of  the  Menominee  and  Mar- 

(piette.  jmrtly  in  ffu'  northern  [wiiiiisiilii  ,.f  Michi'jJin 
and  partly  iu  WiMonsin,  ha«  supplied,  since  IfHii, 
38,'2S8,701  long  tons,  or  17  per  cent  of  tbe  entire 

production. 

Tho  Vermilion  range,  in  tbe  ea.stern  portion  of  the 


Digiii.iLU  by  GoQgl 


410 


MIKES  AND  QUABRIES. 


etate  of  Minneeotn,  Ims,  rince  1884,  aent  forward 
1I».()71.12]  long  tonft,  or  9  per  cent  of  the  entire 
pruducliuu. 

The  Membi  nnge,  in  Minnesobi.  south  of  the  Ver* 

milion  ninf^i-,  in  tlu'  hiief  inttTval  sim  o  Us  tiiii<;-  in 
ISW^i,  hasi  furuislied  ii4,()4i,d32  tuiuj,  oi-  :ii>  per  c-cut  uf 
the  entire  production  of  the  n^on. 

T!ic  total  pr(xhic(it)ii  of  the->i'  (i\  ■■  nmjfcs  sinci^  thfir 
upvniug  in  :j2i,320,i4>2  tons,  and  adding  2,}J20  tun.><  not 
credited  to  any  particular  nnge,  the  grand  total  for 

ttii'  Si|H''rii>r  rci/inn  i-;  '.*'_M  ,;!'-'S,4'<".'  fnn-..    Tliis  f;ir 

exteeds  thf  yuautity  of  iron  ore  won  from  iu\y  other 
mininfr  district  in  the  world,  and  the  amount  obtained 
in  till-  vi  Lir  II'OLI  fixiiii  the<r  five  nnigr.s.  which  n'pre- 
sent>s  their  niuxiniuni  pnxluctiun,  ii»  in  cxcmn  o(  the 
entire  prodnction  in  one  year  of  any  tortUgn  country. 
Tlie  qiianlitv  »)f  on  \v..ii  from  llie  stufo  of  MiTiin  snta 
iu  iy02  han  oii]y  been  exceeded  b.v  tin-  >  early  prothu  - 
tion  of  Great  Britain  in  thirteen  years  and  of  Germany 
in  >ix  yfurn.  None  of  the  other  foreijjn  countries  1ms 
a?*  yet  i-each«'d  a  total  approximating  this  ritato'n  11>'>2 
output. 

'I'Ih'  \"ennilion  rnntro,  in  Minno>otu,  wa>i  fipcneH  in 
the  year  Is.si.  'I  hc  ore  w  iiicli  is  there  produce<l  is  a 
hard  siHH  uhir.  high  in  iron,  and  fuually  of  Beaseiiier 
jjiaili .  This  nmge  is  the  farthest  removef]  from  the 
princii)j»I  pig  iron  producing  ceuterfs,  and  the  high 
esteem  in  which  the  ore  in  held  is  shown  by  ttie  fact 

that  much  of  it  tiiivei-seH  a  distance  of  over  l,iHM>  nules 
to  j)ointf  of  consumption.  The  two  princi]Ml  producing 
mines  in  thi.s  range  are  known  as  the  Pioneer  and  the 
Cliandler.  Piute  1  is  a  surface  view  of  these  mines, 
showing  tii(i  shafts  an<l  various  huililings  *'onneetcd 
with  the  mining  op>  r-.irinn-.  (hi  large  o|kmi  cut,  and  the 
extent  to  which  timber  bau  be«u  denuded  for  mine  sup- 
ports and  fuel.  * 

Plate  11  shows  the  Auburn  mine,  on  tlie  Mesabi  mnge. 
in  Minnesota.  The  ore  in  thin  depocdt  ia  won  by  the 
*'milHng"  system,  in  which  the  snrflAce  eiirth  is 
i  >  1  iuiil  the  ore  drawn  througli  "niisi's"  into  drifts 

located  some  distjinco  below  the  top  of  the  ore,  nialciag 
in  this  way  la  rge  ninVa  or  eniter«.  Tliis  system  requires 
that  tlie  cov«'r  l>e  stripped,  and  is  e.sjx'cially  adapted  to 
shallow  depoiHits  of -soft  ore.  The  plate  gives  an  excel- 
lent view  of  the  crater  which  is  formed  by  the  mining. 
A  >tr;uii  vh<i\  rl  ;it  Wdi'k  l<>ini:n^  ore  cars,  whirli  iirc 
taken  through  the  tunnel  j<hown  tu  the  slmft,  through 
which  it  is  elevated  to  the  surface. 

Plale  III  is  a  view  of  the  No.  i'  pit  of  the  Adams  mine, 
where  red  hematite  obtained;  it  is  located  at  Eveleth, 
Minn.  The  incline  plane  i»  shown  bottomed  in  ore. 

whil<i  in  tlii'  li-ft  I  if  tfie  illustration  are  M-.-ti  the  lunncU 
which  are  run  l>uck  in  the  ore.  Operations  have 
been  carried  on  at  this  mine  both  in  open  pits  and 
underground. 

lu  some  of  the  newer  miue.s  tuoderii  apiKiratus  ha> 


I  been  installed.   Plate  FV"  shows  a  view  of  a  steel  shaft 

fram*'  at  the  Adams  mine.  It  is  pn»vided  with  hoppers 
I  in  which  to  receive  ore  from  likip  cars,  and  was  one  oi 
I  the  first  of  this  doss  to  he  erected  in  the  country. 

Phite  V.  a  view  on  the  ^Ir^a'ii  iiinge.  in  Mimicsota, 
shows  large  deposits  of  ore.    These  are  wuallyof  a 
connmi-atively  soft  cimraeter.  lying  in  nearly  horizontal 
-.li'iitii  uik!  witli  < . "Vering  of  siirli  -linht  flcptl:  ttiai  thmy 
,  can  be  easily'  stripjied.    The  ore  is  won  by  meatus  of 
I  steam  shovels  which  place  it  directly  on  iron  ore  cars, 
in  which  it  is  hauler)  tn  flu  dtn  lv-.  Tu  tliis  way  inmiense 
i  )j[uautities  of  ore  arc  cheaply  and  eaisily  obtained.   It  is 
I  owing  principally  to  theae  mines  that  Minnesota  abows 
a  larger  production  per  employee  than  any  of  the  other 
I  imitates. 

[     The  view  presented  herewith  shows  tlie  Mountain 

Iron  mine,  locate<l  at  Mtnintnid  Inin.  ^linn.,  in  which 
,  throe  :jteiuii  shovels  are  show  n,  one  in-ing  at  work,  as 
I  seen  at  the  top  of  the  pictnre.  stripping  the  ore.  while 

in  the  fore<.'n>mifl  uiinthrr  -Iiov.  I     engaged  in  londiug 
the  cars,  and  on  the  right-hand  side  a  third  .shovel  is  at 
i  work. 

Aroiiiirl  some  of  tlip  nuirc  )n)|iortant  nunr-~  in  the 
Lake  ^Superior  region  luwu^  have  sprung  up.  which  aix! 
dependent  entirely  upon  the  iron  ore  industry.  Plate 

VI  shows  a  group  of  mine  bijil>iiiii,'s,  crusher  hous*.',  A 
and  li  jihttfts,  and  some  of  the  dwelliug  houses  located 
at  the  Cliffs  Shaft  mine  on  Lake  Bancroft,  Mich.,  and 

gi\ cs  a  good  idea  of  the  general  surface  appeaninoe  of 
a  well  conducted  I«nke  Superior  iron  ore  mine, 
j     The  earliest  mining  in  the  IaIeo  Su]x<rior  district  was 
on  th«>  Mar(|uette  range  and  one  of  the  t)ldest  ojK'ra- 
tions  is  the  Cleveland  mine,  which  has  Ih-cu  supplying 

ore  constantly  for  a  |ieriod  of  over  lifty  years.  Plate 

VII  shows  a  general  view  of  the  Cleveland  J.«ke  mine  of 
the  Cleveland  Cliffs  Company,  looking  from  the  east 
The  shaft  houses,  ore  piles,  and  dumi)s  are  shown, 

1  together  with  the  ore  cars.  In  the  foreground  are  im- 
I  mense  pilee  of  lumber.  Tbe  lake  bed,  drained  feat  the 
I  purpose  of  e^ctending  mining  operations,  may  also  be 
I  seen. 

I     Most  of  the  iron  ore  won  in  MicMp^an  is  taken  from 

underground  mines;  the  only  vie\\>  (''il;tin:ible  of  thes<r 
I  are  such  as  are  taken  by  da»b  light  Plate  VIII  iilas- 
f  trates  the  Cliffs  Shaft  mine,  one  of  the  more  prominent 
the  Marqiu'tt-'  i  uul'-i'  in  Mii  IiiL'iin.  A  mine  car  run- 
I  ning  along  a  truck  placed  at  the  bottom  of  the  drift  is 
I  loaded  with  ore  which  has  been  broken  down  by  means 

of  I  xp'u.ivi  s.  A  |i<.u<  I  drill  in  operation  is  shown 
I  in  the  right  of  the  picture. 

I     Plate  IX  is  a  view  of  part  of  the  open  cut  of  the  Salia- 
iuiry  red  hematite  mine,  on  the  Marquette  range,  in 

I     In  the  summer  of        the  I«ke  doperior  Inra  Min- 

ing  (.'ompany.  a  pi«>neer  tif  the  ri-jjion.  cclcliT  iiii  rl  tfio 
I  fiftieth  year  of  it»  activity,  and  t4ie  follow  iug  .statement, 
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which  embraoea  the  8Bti«nt  points  of  a  oODtribntion  for  f 

the  occasion  by  the  uuthur  of  this  report,  MDpluuixes 

tlic  (lovelopuioiit  referred  to: 

Ni'itliorthc  n'<iinlH()i  lliir  imKhiiilion  u:  '.lir  l  akeSujierior  n-gicm 
nor  tlie  uiiniuil  it-jiorts  of  the  Amerifan  Irm  Suh-I  Af<«oi'iHli»n 
Ko  liju  k  iKjyuud  l»54;  tii«refore  no  "l«U  earlier  than  this  will  In- 
fxact. 

In  1864  thera  vie  one  mine  reported  u  openting  in  the  M«r- 
4iieltDimnge,the«blimiBnla«iii<Miiitl«gtoll^<IOOtooik  lulMMtttir 
ahl|mMBtB  of  the  Hwqnette  image  wm  9,809,089  tnm,  the  lake  i 
shipmenfai  Irain  all  rnnfm  In  that  vear  i«a(>hnig  a  total  of  27,039,160  I 

toiif. 

Tin'  jir'MhH'liiin  11  •    :iMi:jift:i  i:i      iixiii  on-  in  the  Uiiitfi)  State," 

in  l.-'^4  'inl'.   In-  r.-I  i:  n.i'i'.l  i>,.i:,  .jiuuiti'v  i.f  I  IL'  ir-'ili  in^l'if,  ' 

Acct>n)iii!i  to  llif  tTtiMW  Ktatirttio  1  it  I.H.C)  iiu  n-  wcmld  tiavf  \wen  in 
th<'  ni'i)thl>iirtuK)(l  of  1,500,000  toni^  of  iron  on-  oonsiim°tl  ihirlii);  : 
that  year,  for  tb«t«  waa  made  In  Uic  ix^uiitr)'  d«3,77t>  tone  of  pig 
iron.  In  18M,  acconUng  to  the  reporta  of  the  Amarieau  Iran  axid 
aaal  Aaaaciatko,  7M,tlS  oat  tooa,  equivalent  to  6lt7,337  gron  tona, 
of  iMjr  inm  i«qtiit«d  about  1,760,000  tone  of  iron  019,  wimvaa  in 
imvj  thi>  coiintrj- pTodowd  17,H:;1,:M>7  ){tiw4  Vmv  of  |Hi;  iron,  and 
tlie  >lonii>stio  ontpiit  of  all  the  iron  ore  iiiiiici*  in  tlii-  conntry  for 
HHhi  wa*  :-r,,rx",r  1  In  l..r:i:  tiiu^.. 

At  k-uht  137  |)ro<luiLi!ig  luiiiesarw  MOW  active  in  the  I jike  Superior 
retfion,  a  ninnt»»r  having; excMsled  armunl  ■ .  itputx  of  l,lXiO,000  toiiu. 
and  one  mine  Iiuh  ai>|>raxinmt«<j  2,0O(),(X)O  tonn  In  a  year.  Tlie 
<atimatediiOiUon>]>riMln(-tionofthecoiliitry  in  lSr>4  »ii|in>xiinaleil 
1,7501,000  tona,  baaed  upon  tlie  veported  pig  iron  production,  and 
tbe  i^irid  of  otea  did  notaxeeed  an  avenge  of  40  per  cent  oi  nwlallic 
Iran.  TharafoMi,itiadDabtluHf inlOMtbeUoitcdStateepiEodiued 
tm  mnrh  iron  Ore  as  tb«  Faval  mine  In  HInhetiOita  did  In  190?,  which 
i:i  iliMi  year  I'hipnt'  I  l.'ii:i,172  ton.".  Confi.l.  ii  J  ur.  the  liasis  of 
rm  taliu-  contents,  however,  thi;f  output  of  the  Fayal  tniiie  proljably 
proiiui  eil  its  nuich  pigiroBaawaauado  in  tbe  ITnitadSlBlaBlaaoy 

y»-ar  up  to  ISWi. 

In  Oilier  to  indicate  llie  «-beiiiicul  culUlKit^itiuii  of  the 
iron  onu  obtained  from  the  Lake  Superior  district  the 
follow iiitr  '^fntcments  Itave  lict'ii  prepircd.  The  first 
shows  w  lull  may  U'  uoiisidtnfd  as  representative  com- 
pusitions  of  stnndut-d  ores  of  each  of  tlie  niiijres;  and  in 
the  aeiHJiid  the  mmlyses  are  for  tite  lower  trrade  or<>9, 
which  are  eiiipluyed  largely  l)ecau!*e  of  lugli  tallica  and 
low  pliosphorous  contents.  These  aaaljses  are  of  ores 
in  tlieir  nntnnd  ex>uditiuu^  and  repreeent  Oitgo  lots. 
Deienititiatiuiis  of  ores  obtained  from  indiTidiMl  mines 
in  <  M>  |j  <  'f  the  rnnges  will  ntj  from  those  given  in  the 

«tttt«liU-llt!>. 

Tgpimi  mwipit*  of  Lake  Sttptrior  iron  OK*. 


MuqaaUa 


Ir- lu    rw'  r> 

rhwiili'  iow   (I,  HWl 

mu-»  I  i.im 

Sulphur  ..I 

Habnue   11. 


{iiwMiS).'  (percaat).'  (perefldt).  Kperocnt). 


.v..  J<Z.i 
(I.  (Il»4 


lil.  iU'i 

tl.  tUTS 


u.*i(e 


Aatdtfttt  (^fiiliemu  ore*. 


(|p«re««t}. 

txcc  mage 

VcrnilUoii 

nuigo 
(p«r«cat). 

0.  ixnc 

aone 
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it.  lUOS 
<l.  (HUH 

as.  aiMi' 

NllU'O  

lolpbnr  

2.2  . 

Ala^ama-Tmnettee,  or  SmUhmt  dittriet. — Next  to  the 

Luki^  Snperiof  rn--tt'li  t  in  order  of  pre.serif  iiuportunce, 
liu^in^iiuch  itupurtancti  ou  the  quantity  uf  iron  ore  pro- 
duced, is  the  district  of  which  Binningrham.  Ah.,  may 

l>e  coiisiden-d  tlir  1)u--itii  .  tMitri.  i  niltrn  in;.r  ii<irt)ierii 
Alabuuia,  part  uf  uorlhuni  Georgia,  and  purt  of  uoutb- 
em  Tenne^e.  In  190S  Alabama  supplied  8,674,474 
t'Ui-.  (Teorjyria  ;iB().5.'>4  tuns,  and  Tennessee  S74..">42  tona, 
uiulfciug  a  total  for  this  dLstrict  of  4,7  ii>,d7u  tou^  of  iron 
ore.  The  bnllc  of  the  Alabama  ores  are  red  hematites, 
tliese  <UT.s  beinjr  larg«>ly  mined  con'.ctiii  iit  to  Birminfr. 
baiu.  Tlioro  ia,  huwuver,  a  uousiderabli;  quautit)'  of 
brown  hematite  mined  in  Alabama  and  also  in  Qearf^ 
and  Tennessee.  .V  staf ciiieiit  i  .  .\  «'i  iii>,r  t})c  c  lassifii  atioji 
of  ores  in  these  tlii-we  states  for  the  year  15Hi:>  may  l>e 
summariaed  as  followa: 

ProAidMon  4)f  itom  era,  SoMtem  A'KHief,    «Mw  md  mrUiui:  isOt. 


WtJM. 

Total 
{laBgUw». 

1  HuA 
IwDattte 
(UwglDBa). 

Bruwu 
taaaHIlM 

(lOBStCMM). 

smHkeni  dutiici  

Il57I,«74 
«M,M2 

m,s4s 

t.l»^M» 

u^sis 

A]iparentiy  the  hirgest  development  of  the  hematite 
ores  tlaniiing  the  All^heny  mountains  exists  in  Ala^ 
hama.  where  the  red  hematite  (known  locally  as  Red 

mountain  ores),  obtained  in  larfjc  quantities  close  to  de- 
{KKsits  of  coal  suitable  for  the  manufacture  of  coke,  have 
eiicourn;;e<l  the  growth  of  the  \rOD  industry.  The  red 
hematites  ai"o  U)rally  reeoj;nized  as  .soft  utid  haiil  ores, 
the  foriucr,-  being  at  or  near  the  sur&u:e,  are  partially 
dcoompnsed:  the  latter  are  mined  by  nnderifround 
Wdikini.'-  Hiid  may  Im-  >iibiii\  iili-d  intu  siliceous  orati, 
in  which  silica  is  present  in  quantity,  uud  liiiwy '*  ores, 
in  which  the  proimrtion  of  lime  may  be  such  as  to  make 
the  ore  approxiin;itely  self-Huxinjf.  Nearly  ])arullel 
with  the  Kcd  mountain  deposits  are  important  beds  of 
brown  henoatite  and  limonite  ore,  occurring  in  isolated 
de)x>sits,  some  of  larg'i- ■■xt.  rii.  In  fact,  the  rxpliiitod 
brown  hematite  depojsibt  of  this  ix-gion  arc  of  greater 
aren^^  extent  than  those  found  in  other  portions  of 
t!n'  I  iuiiitry.  Occasional  dcpo^it^  (^f  niairra'titi-  ai'c  al.-n 
found  iu  the  Alabama-Tcunoisee  diistrict,  but  few  have 
been  worked.  Some  carbonate  ore  luM  also  been  won 
and  used  in  (he  inanufHctun-  nf  spi>citil  iron-. 

Plate  X  illustrates  tlie  inx-ninjifs  at  oiu>  of  the  Red 
mountain  mines  near  Birmin};ha>n.  IMnte  XI  is  a  view 
of  a  limonite  Iwnk  near  Tecuiiiseh,  t'herokec  county, 
.\Ia.:  the  ore  is  broken  down,  loaded  onto  tram  carii, 
as  shown,  and  takeo  to  washers,  from  whicb  it  goes  to 
the  railroad  cai-s. 

Xcir  York-  tiiul  Sete  I'lnyUiv'J. — Maj!;iielite  iron  ores 
ar<^  pi<»diiced  chiefly  in  New  York.  New  .lerscy,  and 
Penn^yK  aiiiii.  but  some  are  won  from  North  (."aroliim, 
Michigan,  New  Mexico,  and  Ttah.    'fhc  dcpiMiti$  of 
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this  class  of  mineral  in  New  York  state  are  phenoine- 

nally  larjjrc  Htid  tar  as  im'tallio  contents  aro  vou- 
xemed,  uuiuiually  rich;  but  niaoy  cariy  pbospliomii, 
sulpbnr,  or  titanium  in  nxeem,  Honw  of  tiie  most  ^xttm- 
aive  deposits  having' si  1  iuiii  Ij  liiiuiluiii  that  thr'V  i 
not  been  brought  into  cuuiuic-reiul  uae.  High  pho»- 
photons  ores,  iMiwever,  have  been  aod  are  mined  to  a 

large  ext«'nt.  and  iKMU'liiiuti'd  by  inapin  tli  oncentra 
tioo.  Soiiiu  ores  in  the  vicinity  of  P«)rt  lleury,  N.  Y., 
carry  ao  hijrh  hm  .S  p<»r  cent  of  phosphorus,  as  apatite, 
niixcil  wit!i  tin-  iii:i;jiirtic  (■r\stals.  whicli.  :\ft''v  tin*  01-4^ 
is  couiuiiuiilod,  can  be  readily  repainted,  either  by  umg- 
netie  aeparatora  or  hy  jigs.  Other  oi^ea  of  the  Port 
TI«>nry  mines  di-ti  t(  t  an-  of  Ik'ssi'im  r  ij-nidr.  -.uid  from 
one  opening  ;SO,000  tons  uf  venr  high  grade  tuagnetic 
ore  -were  obtained.  Tbin  ore  approached  chemical  pu< 
rity.  was  of  Ressenier  gndo  as  tophosphon:*  i  Mit<  nt-. 
and  wuH  practically  a  umas  of  well-deliueU  ot  tuhednil 
ervstnlline  forms,  «ome  an  loch  and  a  quarter  on  the 

face,  many  having  practii  ally  pi  rfn  t  proportions.  Still 
larger  i»i2ed  crystala  lmv«  been  found,  but  tit(»>e  were 
more  or  lesa  imperfect,  and  masses  of  cryatalti  alfeeted 
by  prcs-inrr*  had  -ionio  faens  flattenerl. 

Tl>e  localities  which  liave  been  worked  in  I  lie  ijike 
Champlain  district  are  the  mines  at  Cbatraugay,  west  of 
)*lntt^bnrj;;  the  initir-:  ut  Xloriah.  west  of  I'ort  Henry  ; 
aiul  those  west  of  (  niw  ti  Point.  These  <U>puait!i  an>  at 
elevations  of  fi-om  (i«M»  to  1,0(M>  f(H>t  abo\  e  the  level  of 
Lake  Champlain,  and  while  some  explorations  orijrinally 
<leveloped  beds  of  eonsidcrnblf  size  by  an  open  cnt, 
most  of  (he  mininijf  is  now  nnderg^und,  and  nnieh  of 
it  at  a  depth  of  ."hmi  feet  or  more.  Some  mines  which 
buvc  been  exploited  are  adjacent  to  the  shore  of  the 
lake,  others  are  close  to  the  Adirondack  mountiiiiis.  ttnd 
some  are  on  the  western  side  of  the  ruge.  Prominent 
among  the  titeniferoiw  ore  deposits  are  the  Split  Bock 
mine,  on  Ijike  ('hnm]>lnin,  and  the  Adiroiuhu'k  \'illaf»'e 
mine,  cloae  to  the  main  Adirondack  range.  Tbeae  titau- 
iferons  ores  were  utilfeed  in  former  years  by  tiw  Oat' 
ulan  or  direct  piwess,  in  which  the  ore  was  converted 
into  metal  by  charoool  in  open  hearths. 

The  Port  Henry  mines,  located  at  Mineville^  near 
Lake  (.'liamplain.  in  Esse.K  county,  have  lonjj  lieen  fa- 
mous ta  a  soorcc  of  iron  ore  supply;  it  is  claimed  that 
the  first  ore  was  taken  out  in  1804.  Ttie  ore  is  a  den»« 
majifnetite.  rtnd  Plate  XII  isa  view  of  No.  21  mini'  nf  tin- 
Port  Henry  Iron  Ore  Cuiupauy.  It  «buwu  the  large 
pilkrs  of  pare  ore  left  to  support  the  roof  of  the  mine, 
the  openitiiiMs  now  beinj;:  pnii  iii  all  nnderjri  1  Hsrnl. 
It  in  e!«tiumted  that  there  arc  in  the  pilhiriiuf  lhi!>  mine 
and  of  the  mines  ad}oinin|r,  belongin«r  to  Witfaerbee, 
Sherman  ('«'..  at  lc:i-.t  vnn.fHut  tun-,  nf  <ir.'.  T!ie  de- 
posit is  very  large,  huviug  a  thickne.H^:  in  aomc  place«i  of 
400  feet.  The  ore  bodice  are  divided  into  two  parts  by 
a  hnr-<>  of  nil  k,  iiinl  :it  thr  !<i\vi'r  depth  <iiamond  drill 
ings  liave  indicut<ed  the  existence  of  two  laiderlying 
veins  of  ore  high  in  iron  and  phospboms  and  low  in 


j  silica.  The  ore  which  is  sold  in  the  market  is  high  in 

iron,  but  also  contains  phosphorus  in  the  form  of  apa- 
j  tite,  making  it  all  of  nou-iiestwmer  quality. 
I     Other  deposits  of  magnetite  octntr  in  the  Hudson 

i  i  r  (ll>ti  irt.  the  most  prononm  r  !  r\[>ii-iin  «iand  veins 
,  being  «iuulh  of  Went  Point  on  tlic  lligbhuids  east  of  the 
I  Hudtion  river,  extending  as  far  as  Oroton  Falls,  but 

sonie  magnetite  is  als<»  found  west  of  the  river,  and  this 
I  line  uf  depofiitM  can  be  traced  from  New  Vork  into  New 
I  Jersey.   The  southern  Mew  York  mi^rnetites  are.  as  a 

rule.  li:in.  nil.!  ..>nt:iili  •■irliiriili  ex.''--  .it"   pi  h  i-pli<  irilS 

ior,  moix-  frequently,  of  sulphur.    There  hixa  U-en  con- 
siderable exploitation  of  these  deposits,  but  outside  of 
the  Tilly  Fd^ti  r  mtric  rutTic  litis  l>een  a  hir<ri- produrpf. 
!  and  all  arc  inacti\  e.    The  Tilly  Foster  appeared  to  l)c 
'  a  large  lens,  which  was  worked  first  as  an  open  bed, 
til' ti  tlif  (.r.-  body  Wii--  followetl  by  shafting,  the  rooms 
being  tilled  with  cunciete  arches  tu  permit  the  removal 
tut  pillars,  and  finally  the  working  was  restored  to  an 
o[M  n  ]iit  by  the  removal  of  ti<ii»,(MM><  iiliic  muiI-  of  ov«'r- 
I  lying  rock.    Ljir^e  ex[)enditures  were  also  made  on  the 
I  Tbeall  mine,  near  Hrowster.  which  was  worlced  by  an 
i'Xti'ti<i\'e  tdiiiii  l  ^v^tll  slopes,  shafts,  nurl  M^illr-rif'^.  A 
concentrating  plant  was  erected  at  this  mine,  but  sub- 
;  scquently  dismantled.  The  Benson  mine  in  northern 
New  York,  west  of  the  .Vdirontlnr  k  in  niiiTiitn  ,  (1,1-  idso 
itislalled  a  se|Kmiting  plant,  atui  liu-  juinhu  rd  mer- 
chantable concetitmtes  in  considenible  ((iiantity  from 
lean  magnetites.   The  I^ike  Champlain  district  has  Iwen 
piXMuinent  in  the  efforts  to  beneficiate  ores  by  con- 
'  centration  by  the  use  of  jigs,  and  also  by  magnetic 
separators.    At  the  Port  Henry  mines  Is  the  largest 
separator  plant  ir>  the  <'ountry. 

New  York  is  one  of  tbe  tew  states  where,  in  addltkm 
to  tbe  ujHguetitexi,  tliu  thre«  other  varieties  of  iron 
'  ore  are  found.    Bed  hematite  is  mined  from  the  north 
II  Htnd  ]>i)rtion  of  the  state,  in  Jeferson,  Clinton,  and 
i  Oneida  counties;  brown  hematites  are  won  in  the  siouth- 
f  em  portion,  east  of  the  Hudson  river,  in  Dutchess  and 
Columbia  counties,  and  in  the  suene  <listrict  carbonate 
•t  ore  haij  been  found  to  s  considerable  extent,  and  a  large 
I  plant  for  roasting  these  ores  has  been  constructed  near 

Catskill  Landing. 
I     Some  of  the  brown  hematite  mines  along  tbe  Harlem 
!  Kdlroad  have  been  worked  tor  many  years,  and  have 
been.  an<l  an-  still,  the  main  reliuisri'  <.f  the  charcoal 
I  iron  industry  along  the  Conneeticut  and  >iew  York 
*  boundary.   This  same  class  of  ores  extends  into  Utch- 
tield  <'ounty.  ('■>im..  uml  Rerkshire  courity,  Mu-^s..  the 
!  distiicl  being  generally  recognized  as  the  Sulitjbury 
I  region.  Tbe  rapid  denudation  of  available  timber,  and 
the  ui  r(  v-.tty  of  operating  small  blast  furnace  plmr- 
[  producing  a  special  grade  of  pig  iron,  him  reduced  the 
I  number  of  furnaces,  so  that  now  only  a  few  are  making 
ii-on  with  i  lKucoal:  these  smdt  brown  hematite  and 
<  bume  carbonate  ureij. 

I     In  addition  to  the  brown  liemalate  ores  mentu>ned  as 
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occurring'  in  southweateni  MaasaehaaettB  and  north- 

w«'slt<rn  Coiinectit  III.  hn^r  on»s  are  found  in  «!ii.sI«mii 
Mausitiaebutjettii,  und  wcra  the  fouDdation  upon  which  the 
l!ri)t  praeticat  development  of  the  iron  indcutry  in  the 
I'liitod  Stati-  uiis  Icisi^d.  Miijjnefic  c>rt<  o»riir>  in 
Uhode  IsiUiiid,  and  umgaetitei$  aud  brown  beinatites 
htivo  Ijoen  mined  in  Maine  snd  Vermont 

Xt  ir ./,  i'ni:i/.  -Thpniajrnptiteoivscx'trtiilinL,'  fimn  \>  « 
York  avrow  tiurtbern  New  Jersey  iiitu  rcntisylvania, 
iMve  been  Kberatly  developed  in  a  number  of  locations 
ill  Ni>\v  .l4'rsf  V  Till  importamc  of  the  indiHtrv.  lunv 
ever,  htm  decliuod  in  Imtti  jeani,  the  bulk  of  the  pruduct 
beini;  confined  to  a  few  of  the  more  important  mine:). 
A-  ;i  I  II!'  ,  (iir  <Hr-  Xr\\  .l(>rN«?_v  urt*  loan,  anrl  -ninr  of 
tbi'iu  curry  sulphur  or  phottphonu*  in  excess,  but  others 
are  of  Be^Hemer  irrade.  I  n  i^estern  New  Jersey  mn^rnc- 

titos  also  occur  in  a  ilrronipixrd  cunilit i< in.  am!  <  ai  r\ 
coiutiderable  luangancso.  Itrowii  hematite.'*  are  found 
in  western  New  Jerwy,  in  the  vicinity  of  Beli'iderv,  but 
have  not  1mmm»  «>.\ten>i\  il*  ^  rlopi-rl.  The  early  iron 
industry  of  New  Jersey  was  lm«ed  upon  the  ujse  of  bog 
ores,  which  came  from  the  difttriet  close  to  the  ocean 
front;  tliesc  are  no  lonjjer  usetl,  hiuI  all  of  tlie  ore  won 
in  New  Jersey  ii>  of  the  tnugnetite  c\a»s.  Tlie  benetieia> 
tion  of  nutjtrneticores  by  washingend  by  »«pparat{on  has 

reai'ii-'  l  a  ilevelopment  in  New  .Irrscy  ;q)[i! .  iviniatili;.; 

that  of  the  state  of  New  York.  The  failure  of  stune  of 
the  more  pretentious  ma)pneticeeparatin|^pbuit8,  whi«h 

<•( iiiimiinited  ore  finely,  lias  cniTitinifrnrl  nin'jrietic  i-nh 
•►ing  and  tlie  treatment  of  ore  a.s  coarse  {jniius  l)y  .sep- 
arators.  The  roastinf;  of  dense  oree  is  also  a  feature 
of  New  .Tersey  l)last  furnace  pnietie*'. 

PtuHHylotiHtu. — IViiunylviuita,  although  not  the  pio- 
neer in  American  iron  induatry  (its  initial  enterpritto 
huvinj;  been  cstaHli-jlnal  about  171«>),  mpidly  advanced 
to  first  place,  and  h\  n^awon  of  the  wide  distribution  of 
all  cla:wea  of  iron  ore  and  abundanei'  of  fuel,  became 
the  larj^est  pn>diifor  of  itrm.  ntwl  still  bol^l-  tlmt  nink, 
although  the  bulk  of  the  iron  ore  uj$ed  in  the  nianufae- 
ture  of  its  iron  and  ateel  producte  ia  mined  outside  of 
thp  staie. 

The  most  inijiortniit  iron  uiiniiiL;  opi'iatioii  in  IVnii- 
sylvunia  ia  that  carried  on  in  tlit-  <  ot  n\\all  ore  de|)osit 
in  I>ebanoti  fouiity.  which  has  ]niHiiici-il  aluuit  tljirp- 
fourtlis  of  a  rniliion  tons  aiinuali.\ .  umi.  >iiue  tin  u  ar 
1740,  has  contributed  a  total  approximating  eiirhteen 
million  tons  to  supply  Pennsylvania  iron  works.  This 
ore  as  mined  yield.son  the  average  about  4t>  per  «'i>nt  of 
iron,  carries  about  three-fourths  of  1  per  cent  of  copper, 
and  about  !2i  per  cent  of  sulphur.  It  must,  therefore, 
bo  roasted,  and  ore-roasting  kilns  have  here  obtained 
their  largest  developmi  iit.  Furnaces  of  the  (Jjers 
cylindrical  form,  using  »olid  fuel,  are  uaed  at  isoiuu 
plants,  and  at  othera  tbare  are  circubr  or  mrtangular 
kilns  heated  by  producer  gas  after  the  Davis-ODlb>' 
pateuUi. 

The  Cornwall  ore  bank,  atOornwall,  Lebanon  county, 


[  is  a  large  depoait  of  magnetite  from  which  immense 
<|uantities  of  ore  liave  Ik-cu  won.  Mo.st  of  the  ore  is 
I  obtained  above  water  level,  cari»  being  run  in  on  a  i^erieis 
I  of  tenaces.  The  ore  is  broken  down  and  loaded  onto 
,  cars  by  means  of  barrows,  and  thus  transported  to  the 
1  furnaces. 

I     Phite  XIII  sbowM  two  terraces  in  solid  ore,  with  (h) 

udrkim  n  i  lu^iged  in  tilling  the  <in'  (ajN.  In  the  Imck- 
,  ground  of  the  picture  a  stripping  which  covers  the  ore 
f  can  be  seen. 

Along  the  Soiitli  inniiiiiani.  fi'ini  Pi'laware  river 
.  to  and  beyond  the  Su!»|uchauna  river,  deponits  of  niag- 
\  netic  iron  ores  are  found  and  have  been  worked.  In 

L''lii'_'li   Mill]   I,;nna-.ti  T  rcnnlir-   at    pii'^riil    tlirv  av 
mined  chiefly  for  coucentnition,  a.<*  the  ore  is  lean.  In 
I  Berks  mnnty  a  large  und«iigronnd  d«i'elopinent  was 
niad(>  at  lloyertown,  some  shafts  extendirttr  nvi  r  tibO 
I  feet  in  depth,  the  ore  l)eiug,  as  a  rule,  low  iu  pho^- 
I  phoms  but  high  in  sniphnr,  and  requiring  roasting. 

'  Tlu-.i-  niiiir-  arr  bcini'  Kiiwatered  to  niakc  it  i)i)~^ilil(> 

I  to  obtain  ore.    Between  lioyertown  and  Cornwall  a 

I  number  of  magnetic  deposits  have  been  worked  spns- 

:  luodindly,  and  beyond  the  Su-sijuehanna.  in  Adniiis  atui 

I  York  countieii,  simiUr  miueii  have  been  in  ojx:nition. 

I  In  Lancaster  connty  a  magnetic  concentrating  plant 

'  lia^-  lately  lM»en  ins-tiill<'<l.  oj)erHting  oti  a  large  mass  of 

■  lean  luagiietite,  which  in  crushed,  i<ized,  and  iiepunited, 

I  the  object  being  to  form  the. concentrates  into  briquettes 
for  use  in  blast  fiirnac*  ^ 

Along  the  northern  and  western  faces  of  the  South 

I  mountain,  and  in  the  valley  between  the  South  and 
North  mountain  ranges,  brtnvn  hematite  ore  has  been 

I  Hiin<'d  in  many  localities,  some  of  the  deposits*  having 
been  worked  on  a  Hheral  scale,  and  others,  producing 
but  little,  havf  ;i  hi^tl>r^"  !)]>pr"\iniatin'_'  n  oentury  of 
time.    .\s  a  ruli-,  lhe.se  lirown  hematites  ifipiiro  wash- 

I  ii)L>  t4>  make  them  desirable  for  blast  furaace  purposes, 
Hiiil  ihr\  yield,  after  .such  treatment,  aluuit  45  jier  cent 
of  iron,  s<^)me  with  '1  to  ,'i  per  cent  of  manganese,  and 

I  all  with  phosphorus  H'>'>\<  the  HeHsemer  limit.  Other 
brown  hematitf^  nf  m  uly  similar  com|)ositioh  iK-cur 
in  central  Peun--vl\aniu,  along  tli(>  eartteni  flank  of  the 
foothills  of  the  Allegheny  nu>untains.  in  Bedford,  Cen- 
ter, lliudingdon,  and  other  counties.  In  the  same  re- 
gion fossil  and  red  hematites  are  w(»n  l>y  uudergruuud 

j  operations,  and  this  is  (me  also  of  de{>osits  in  north - 
eastern  Pennsylvania,  alont;  the  Blue  tnoutitain  range, 
and  iti  the  vicinity  of  Dannlle  and  Bloomsbnrg.  Prac- 

1  ticrally  all  of  th<>  brown  hematites  have  )>ecn  won  from 

1  open  cut  workingN,  the  ore  occuiTing  with  cUy  and 

I  limestone,  and  reipiiring  watsbing.  Much  of  the  red 
hematite  was  uiineil  fmm  small  underground  drifts. 

<  In  the  bitimiinous  coal  belt,  which  extends  across 
Pennsylvania  from  northeast  to  southwest,  with  the 
AUsgheny  mountain»i  as  an  a\i-.  tlie  carbonate  oi"es 
obtained  were  formerly  an  important  ba»c  of  supply. 

!  The  location  of  many  of  these  ores  in  small  veins,  the 
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exploitation  of  •wbidi  is  nxpeinivp.  tlu-  ii«>i<'>sit.v  of 
itm^'tin^'^  tliiMii,  luiil  tliiMf  fr<  ii(<nillv  liiffh  phoephorux. 
rontciit  liit^  ti  iiiiit'li  liiiiit<>d  their  ii^v. 

Delti irti )■•'  iiiiil  Miiri/i  'r-''.  Ill  I)cl!iv>ait'  iIut*'  uio 
scvrfu!  i-<>lut('d  di'posits  of  liiown  lii'iiiiilitt'  wliicli  liuvo 
Ijcoii  uuikod  but  aiv  now  iimclivo.  In  ciisli  in  Mary 
land  curhonates which  occurniiwd  witli  c  lay  aro  iniiu-d 
ill  a  d«'sultory  wiiy  \>y  farnuTs  aii<l  used  iu>ar  tlic  city 
of  Wiishinifton  to  produci>  a  spwial  ^Tadi'  of  pij,'  nu'tal 
with  charcoal.  In  western  Maryland  tluMc  an^  In-own 
liftnatitt's  in  considoinbk'  <|iiaiititii'.s.  also  iiidicatitnis  of 
red  lieuiulilt!^.  and  sonie  Ivan  i)uij;n»  tit<;j>.  wlikh.  wbilo 
appoariiig  to  CNH-ur  in  lur<;e  pro|Mirt(on«,  would  have  to 
be  concentnit4Ml  to  \w  nien-liuntable. 

T/in  Vlnjiiiian  and  Carol iiiiix. — In  Vir^rinia  tli;'  bulk 
of  the  iron  ores  mined  are  of  the  brown  lit-nittCitt'  cla^ 

sonu'  otviirrintr  in  'lod-.-  of  flay,  otiiprs  in  a  form  ap- 
proaching M-iiii^  I  iiilj«  i.Ul-  d  in  rock  strata.  Minor 
deposits  of  red  Iieinutile  also  e.\ist.  and  in  sonlliwes(ei-ii 
Virginia  and  in  western  Noilb  Carolina  tiiere  aru  larg<b 
bodies  of  niaj^netites.  TitanifoTOUs  mag'netitc«  and 
bmwn  hematites  neeur  in  centitil  N'oilli  ('arolioa  and 
extend  into  South  Carolina,  Ueor|;ia,  Tennessee,  and 
Alabunia. 

The  Appalachian  monntain  eluiin  i>  bordered  \>y  iron 
ore  dejMisits  from  northern  New  York  through  New 
.lersey.  IVnnsylvania,  Maryland,  the  N'ir^iniss.  North 
Carolina,  Tennesseei,  Georgia,  and  Alabama.  'I'lnvse 
dej>osits  are  mostly  OMgnetites  and  brown  hematites, 
the  latter  ir«'nerally  showing  in  the  valleys,  tin;  foruu'r 
often  in  iniii hills  or  on  the  slopes  of  the  moDnlains. 
Some  red  hcuiatites  are  also  lound  on  the  mountain 
slopes.    Nearly  parallelinjr  the  Apiwlaehian  ranjrcand 

t>i'cil[iyinij  {M>sitions  ill  the  foolliills  <>f  the  Allcj,'li<'ny 

mountain*,  are  deposits  of  brown  heinatitt^,  nLio  of  car- 
bonates. The  carbonates  are  more  abundant  in  the 

i-oal  b<>aring  regions,  and  occur  on  both  flanks  of  the 
Allegheny  uiountainii. 

Still  farther  west  carbonate  oivs  and  name  brawn 
hematites  are  found  in  the  coal  measures  of  western 
Pennsylvania,  W«at  Virginia,  Ohio,  Kentucky,  and 
eaatem  Tennessee;  red  and  brown  hematite  are  abun- 
dant in  Kentucky  and  Teiines.see. 

i/Aio. — The  ores  olitained  from  Ohio  and  from  the 
portion  of  Kentucky  atljawnt  to  the  Ohio  river  arc 
either  carbonates  or  hematites,  resuitiiiH-  frctni  (he 
weathering  of  carbonateti;  these  iiavc  sii.Htained  a  con- 
nderaUe  iron  industry  for  many  y4'art<i  In  southern  Ohio 
and  in  Kentucky,  in  a  locality  known  as  the  Hunijiii'.'' 
Uovk  I'egton,  with  iron  tun,  Ohio,  and  A-shiaiid,  Ky.,iUi 
business  eenten*.  The  ori|rinftl  instalhitions  were  all 
charcoal  furnurr^.  -.I'lin  -.f  'aIiIi  Ii  i  -(ill  ai'ti\  e:  fur  a 
time  soiue  furnuce.s  used  raw  bituuiiiioui^  coal,  but  the 
larger  plants  are  now  dependent  on  ooke,  local  ores 
111  ill.!  nscil.  supplemented  by  other  ores  from  the  Lake 
Superior  region. 

There  are  also  in  Kentucky  excellent  deposits  of 


limonite,  and  these  extend  into  Tennessee,  some  quite 
I  important  mine>  existinff  in  the  central  and  western 
portions  tif  (he  state.  There  are  also  mrbonates  in  the 
southwestern  section  which  extend  into  Mi^issippi. 
CiirlMinate  ore  also  exists  in  northern  Florida. 

W/\-4<i/ixi'ii  iiiiil  Iinrn.  -  The  lilx'nd  exploitation  <if  the 
iron  ores  in  thi'  I>ake  Superior  rejfion  ha.sdirecti>d atten- 
tion to  depo-its  ill  a<ljacent  states.  In  central  Wisconsin 
brown  hematite  exists  in  jxicketsor  lenses.  In  sondierii 
Wisconsin  there  is  w  uitiqiic  depusit  of  liijrh  phoi^phorus 
re«l  hematite  oil',  which.  o«  iii<j  to  its  jthysical  structure, 
is  known  as  flaxseed  ore,  and  an  apparently  larjre  quan- 
I  tity  of  red  hcinatiti"  of  excellent  composition  has  also 
lately  been  discovered  by  drilliinr  and  sliaftinj;  in  the 
vicinity  of  North  Kreedom.  Sank  ■■omity.  Wis.  Thii* 
I  deposit  is  e.x|K'cted  to  be  a  factor  in  the  iron  ore  supply 
of  Chicaifo  and  vi<  inily.  It;  (iniili(>.'isffrn  Iowm  brown 
hematites  have  been  widiii;!;!.  carlionutes  are  lounil 
in  the  western  sei  lion  of  the  state. 
I  Miitmmi'i  lUtil  .lA'iii''<is.  .Missouri  attained  proiiii- 
'  nonce  as  an  iron  jiroduciii}.''  state  several  decades  afro 
(hivtugh  the  Iron  Mountain  and  Tilot  Knob  deposits*, 
which  fjare  promise  of  bein;.'  Iarj.'e  pi-odueers.  Itut  as 
development  proeeedetl  these  ore  Iwds  w"ere  practically 
exhausted,  although  it  h  pow^ible  there  may  be  midis- 
covered  exteuHions  of  them.  In  central,  eastern,  and 
Mathern  Miswonri  red  hematite  and  bi-own  iiematite 
oreji  are  obtained  in  <piantities.  and  these  ores  also  ex- 
tend into  Arkanmu^.  although  there  has  been  no  devel- 
opment in  that  state. 

Tf.r<is. — The  exploitations  for  iron  ore  in  Texas  have 
been  cbielly  in  the  jiortheustern  section,  when-  brown 
hematites  have  lieen  won  from  near  the  surAice,  and  the 
t'a>  (  tha(  these  lie  ill  nearly  horizontal  layera,  ciix  ered 
but  slightly  with  a  fern^inoos  aandstonc  and  sand, 
suggests  thst  they  are  bog  ores  forming  the  bottom  of 
an  extinct  lake.  'They  extend  ii\er  a  latye  territory, 
except  where  the  plateauH  are  cut  by  water  coursoj?. 
Tn  central  Texas  an  important  deposit  of  red  hematite 

ore.  clainie<i  to  be  t>f  excellent  ipiality.  has  liecn  opened 
I  Up,  but  in  the  ab^eneo  oi  tloniaiid  for  this  mineral  ex- 
I  ploitation  has  not  been  prosecuted. 

/tixi;/  M'Kiiitii'iH  niji'iii.  The  se<'lion  of  thecoinitrv 
I  which  may  Im)  contiidei'cd  m  the  liucky  Mountain  region 
!  hail  a  number  of  important  dt^posits  of  iron  ores  and  all 

the  j^'eiu'i-al  <-lasses  of  ores  ai'e  found.  In  what  mif^lit 
I  be  called  the  distinctively  niuuntuinuus  section,  on  the 
I  western  slope-.,  magnetites  niv  obtained,  and  iiome 

deposits  of  ajipareiit  niaj.'^nitude  an'  known  to  exist,  but 
I  owing  to  the  high  elevation  uf  the  deposibi  and  the 
I  amount  of  snow  oneonntercd.  they  have  not  been  ex- 

ploiteil.    ll  i-  p..--ilil.  rliMt  (' i <'  i i  creasing  demand  for 

irou  ores  uiu\  t  iaoiiiiige  de\  clopmeut. 
The  iron  ore  deposits  at  Sunrise.  Laramie  county, 

Wyo..  are  <piite  extrn  i  i  ;  i.iif!!  t;iri>  years,  however, 

but  little  ore  liad  lx;en  produced  fruuj  them.  The 

ore  is  a  red  hematite  occurring  in  carboniferous  lime- 
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PLATE  X.— RED  HEMATITE  MINE,  RED  MOUNTAIN.  NEAR  blRMINGHAM,  ALABAMA. 
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^l<)no;  i(>v«>is.  us  it  is  claimed,  ii  siipcrticiul  iiicu  of 
utiijiil  -JO  si(uare  miles;  cootoiDS  from  >M<  lo  ti"  jwr  n  ni.  | 
of  iron  from  'J.'i  to  per  ffiit  of  sili<-a.  iitul  is  low- 
in  phosphorus.  It.  is  won  liy  open  <ut  workin^r.  u- 
shown  in  tho.  illustration,  tin'  steam  shovels  loiuliiij.' 
unto  fiirs  on  wliirh  it  is  taken  !■  •  t  :ir  fnriiMcp^  nt  PneWlo, 
Culo.  The  view  (Pliitt'  W\)  shows  the  ore  in  niUi  lo-  j 
gether  with  the  covering  of  limeHtone  and  earth. 

In  New  Mexioo  tiien-  is  a  (l»>]nwit  wiiere  red  hematite 
and  nmj.'netite  ores  arc  t)l>taint<<i.  J'lic  Fierro.  or  Union 
Hill,  and  .lint  Fair  mines  are  located  in  the  territory 
of  New  .M?\ieo.  mar  Manover.  Mr.  D.  M.  Hjirrinjjer. 
M.  K..  states  that  llie  ore  ;fen«'inlly.  hnt  not  alwnys, 
oocnrs  with  ernplive  jjrainle  and  limestone,  prolmbly 
earlKiniferons.  the  \  ein  hoinj;  vertical  .1!  lippinji'  at  a 
aU'^i)  un*,'le.  The  ore  of  the  I'nion  Iliii  nam-  is  11  mi.v- 
ture  of  approximately  7.'>  per  cent  magnetite  and  36 

j>er  cent  hematit*-,  and  is  ijuite  hard. 

Thy  ore  of  the  -lim  Fair  mine  is  of  piin-ticaiiy  tlu' 
reverse  COUi|Josition  to  tiiat  of  llie    I'nion  Hill,  the  | 
irreater  portion  heinjj  of  the  Iji-inatite  variety  .  iUif!  i- 
also  <piite  hard.     Both  here  and  al  the  I'lUitn  Hill  niiuc 
the  ore  ~i  n '  i-  in  dikes,  and  i.s  quari'it'il  onl  in  open  | 
cuts.    Mr.  liarriuf^er  states  that  at  one  place  there  is  a 
large  deposit  of  brown  hematite  ore,  and  at  one  ]>oint 
there  u  ulso  a  considerAble  amount  of  specular  ore. 
The  ore  carries  >atisfaclory  poreontujres  of  iron,  iind 
i>»  of  Bessemer  ipialily.    The  permaueuiy  of  thi.s  depasit  , 
does  not  wem  assured  from  the  reHults  of  mining 
operations  to  date. 

In  the  Siin  LuLs  valley  of  Colorado,  whicli  may  lie 
saiil  to  be  in  the  heart  of  the  ]{ocky  mountains.  Inown  | 
hematite  ores  are  mine<l.  and  one  mine  has  lieen  phe- 
nomenal not  only  for  the  ((Uuntity  taken  from  it.  but  < 
also  for  the  low  jwrcenlajje  of  phofij>horus  in  the  ore.  I 
In  fact,  tin'  proiiuct  has  (teen  persistently  a  BiiMisomrr 
ore.  and  it  is  prohahh^  that  lu)  other  deposit  of  brown 
hematite  bus  produced  as  nmcli  low  pho>phorus  ore  an  | 
the  Orient  miiu\    Tin.-  mine  is  located  in  rlie  "'astern 
part  of  8u<fnaehe  county.  (Vdo..  ahont  ejjrhi  miles  from 
Villa  Orovo.  ayd  w.-is  ()j)ene<i  in  ISM'.    The  ore  liody  is 
from  SO  to  ir»o  feet  ia  width  and  in  worked  liy  tn<^an> 
of  tunnels,  fiom  which  stoppf*  are  run.    Over  I.ooh.inio 
tons  of  ori-hri\e  Ix-en  olitBined  from  fins  di-po-^it.  Iiul 
unfortunately  it  j»how8  signs  of  e.xhaustion.    It  nmy 
be.  however,  that  deposit?!  of  sinnlar  character  will  }»• 
fonnil  in  iW  same  di>tricl. 

Plate  it*  a  view  of  th«  Orient  mine,  showing  one 
of  the  inclines  from  which  the  ore  is  loaded  onto  cars 
for  transportation  to  the  Ma>i  l  ui  na  e. 

Between  the  Paeitic  coast  uud  tlie  Hocity  mountains 
theiie  are  a  number  of  deposits  of  iron  oi*e,  but  few  | 

have  heen  exploited,  Kecause  there  has  Ihmmi  little  or  no 
oiarket  fur  the  mineral.    Blast  furnaces  which  were  1 
loeated  at  Offden.  Utah,  at  Clijiper  (!ap.  Cal.,  and  at  I 

Tallin.  Hirj,.  liiivi'  ceased  operations,  and  llir  mmIv 
ealtrprisc  now  acli\  e  is  neur  I'ort  Towusend,  on  I'uget  , 


.sound,  in  the  state  of  Washiiiiftou.  This  plant  has 
drawn  its  supply  in  {utrt  from  local  hematites  (bog- 

orest.  hut  is  laiL^  Iy  dependeiil  uiMin  maj,'netic  ores 
imported  from  lli  ili^n  Columhia.  The  jjlanls  now  idle 
r<"lied.  when  in  op^  imii  i;.  mostly  on  lirown  henialite 
ores  mined  nciii  ilir  furnaces,  with  the  exception  of 
the  plant  in  Utah  « iiicli  receiv»'d  us  pait  of  its  supply 
red  hematites  from  Wyoming.  In  nortliem  and  south* 
era  ("altt'nniiu  inatrnetiles  and  red  hematite-  are  re- 
porti  'l,  Imi  nothing  l)i\v«)nd  ex])loi-atorv  work  has  hecn 
•  i.  11  ■  iip.  u  th<:>Hj.  When  .salisfacl(H-y  supplies  of  metal- 
Inrj^ical  fu<d  become  a\ailahle  it  is  possible  that  ^nmt> 
of  iheae  I'acitic  coast  deposits  may  be  exploited.  M"}^- 

netite  has  also  been  mined  near  Lovelocks,  Nevada. 

VALUK  OP  IBON  ORE  DBPOBITa. 

The  determination  of  the  value  of  iron  ore  depot»ita 

i-  i!if1i(aill.  f"!'  tliey  are  only  '-cr''.i','i"-Mble  in  fir  as  the 
material  of  which  they  ar«  eoinpitsed  may  be  iitil'ued. 
Thus,  a  mountain  of  exeeHeat  iron  ore  remote  from 
lila-t  furnaces  or  oilier  means  of  utiliznti.sTi,  \\ithiiiit 
trani»purUitiuu  facilities  to  carry  the  mineral  to  points 
where  markets  exists  would  stand  ]iractically  useiesH 
until  tlii'-i-  i  tTtidition--  ^M-re  nioditieil. 

The  (juality  of  the  iron  m-e  olttainuble  has  a  tn  cided 
influence  upon  the  \'alue  of  the  product,  and  thereforo 
u]>(tn  tlcit  of  the  <leposit.  Ore.s  low  in  phosphorus, 
although  with  mudurate  iiuu  conttiuU  couiuiuiid  premi- 
ums over  those  carrying  this  element  in  excess,  and  in 
the  pnvsent  state  of  metallurptral  development  ores 
canyiiijf  Lilauiuia  are  cunsidereil  niuli  sirable.  althoueh 
in  the  near  future  they  may  possibly  Ik-  >ou<rht  after. 
A  sulphurous  ore  rei]niriii'_'  I'oiisiinjf  is  less  desirable 
timii  iiiw  (lisi  from  sulplun-.  and  ores  which  retpiire 
washing  or  lieneficlating,  either  by  ji^^s  or  ma<rneiii 
-I'l  ;ii  at' '1  ■-.  !ta\  e  less  value  than  those  which  >  fM' 
uMsi  in  tiH-ir  native  state.  Therefore,  the  aj)pai<  iit 
quantity  and  average  quality  of  an  ore  in  a  deposit  and 

it-  ac<'e-s'SilU V  fi;  ■tmrki-t-  n"  prn-j>ective  point-  of 
eonsuuiption  aliect  it-  \abie.  \\  iiere  a  mine  is  prmlm- 
iiig  and  where  the  te»t»  made  to  determine  the  apparent 
extent  of  the  <!e]ni>iit  are  sjitisfaclory .  its  \alne  mii\  be 
j^iUitjed  l»y  cajiitali/yition  Ini-ed  upon  a  royalty  charge 
for  ore  mined,  for  in  an  ore  de)Misit  the  material  taken 
out  i-  not  repro<luced.  and  then'for4'  some  allowance 
coverinjr  a  value  for  the  ore  won  is  pro|»er. 

The  ditliruliie.-  of  deterniiuin;^  tiie  \  uUie  of  iron  ore 
deposit-- are  inereas*^!  l)y  the  fat  l  that  in  st>me  instances 
uK'ie  miinnj,'  rig:hts  are  graau^d.  while  in  othern  a  pro- 
prietor may  allow  a  mining  company  to  take  ore  at  a 
fixed  rate  per  ton.  or  upon  a  sliding  seale.  in  still 
other  ca-es  the  ownershtp  is  in  a  state  which  {grants 
auniu}!  leases  at  toimaye  rates;  these  leased  (uoperlies 
after  having  been  explored  or  developed  are  sublet,  aad 
thus  two  or  more  royaltieB  may  be  cimiulative.  A 

deposit  of  ore  lia-  im  li  lliiilc  aiu^'  to  the  les.see  or  sub- 
lessee, other  than  what  he  jjets  out  uf  it  during  th« 
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term  of  his  lease,  for  he  has  no  interent  in  its  fntnro  | 

and  tlip  Dwncr  can  practically  ba«i'  no  estimate  of  value  ' 
except  by  capitalizi»K  its  earning  capacity,  providing 
that  earning  <<apacUy  can  be  mainlined.  Another  | 
featiiie  whicii  has  «iuse<l  tr(»ul>lo  in  tin  attempt  to  iletei  -  ' 
mine  approximate  valuations  for  the  iron  ore  depusitM  . 
of  the  United  States  has  been  that  n  company  may  own  ' 

or  loaso  a  (■on^*idel■al)le  tract  of  land  only  a  >in»all  part 
of  which  hun  been  explored  or  exploited.  It  would  be 
manifestly  uniiaTr  to  base  an  estiimite  of  the  value  of 
the  cntiro  property  upon  reanlts  obtained  from  a  limited 
area. 

Daring  July.  1908.  an  interejiting  suit  in  chanceiy 

developed  the  (  -timiit'-    iiii  li  tlii  i<fKeer!<  of  the  I'nited 
6tate9  bteel  Corporation  placed  upon  iU  iron  ore  prop- 
erties.  Pmctically  this  estimate  claimed  that  the  eor- 
j>oratioii  had  in  i  i    i  v  t',  in  deposits  which  liad  l)een 
testi-d,  over  7U<t,00u,i XH>  tons  of  iron  ore,  upon  which  1 
the  compnny  planed  a  ralne  to  ibielf  of  91  per  ton.  | 
Thi-.  x\ ;i>  111 .t  Mirn  lv  :i  i-.:.\iilt\  i ii i iiiti  .  I)ut  rejjre.M'nfed  I 
wb4it  tiie  ufticcry  of  the  corporation  considered  the  on*  . 
wa«i  worth  as  a  materml  for  conversion  into  merchant-  | 
al»le  pi-oducts,  taking  into  consideration  tin  In*  ation  of  i 
the  depO!iit»  in  i-clation  to  iu  furnaceti  and  aiillii,  and  i 
the  faet  that  uk  tar  ta  known  thin  supply  could  not  be  I 
dnplicated  r  Kc\s  lin c  .  i  rtritn!\  imt  witliin  ;tny  limit  of 
trHiiHpoittttion  to  tJic  corpoi-ution'.s  existing  phiuL'4. 
Thiti  valuation  was  questioned  because  an  official  of  the  | 
corporation  had  state!  tliat  it  'i:i<l  t I'^i  r\  >    i if  irreand 
fuel  8utlicient  for  sixty  years,  the  itssumpticMi  being  i 
that  the  >'alue  of  a  supply  of  mineral  which  would  not  | 

lie  exhausted  Iteforc  -i\ty  ytrtr-  mouM  1<c  stti.nifly  af- 
fet'ted  l>y  the  interest  which  the  money  iiis  csit  d  should 
eai'ii  ill  (hat  linif.    In  a  cam  «»ucli  a->  ih<llca(ed,  an  ii'du 
(in-  ^ll  pn^it  which  produces  a  i|uantitv  of  ore  ilc-ii  utile 
in  t|nality.  so  as  to  be  of  luatcriul  service  to  llu^  imltis- 
try,  undoubtedly  poawssefl  a  value  to  the  owners  which 
is  not  fully  measnr«'d  by  a  nieiv  royalty  charge,  for  it  1 
act.*a.sa  hnjiis  for  supplying  iiiw  material  and  gives  the  I 
owner  not  only  a  ])ossi)>le  protit  on  the  mining,  but  a  | 
protection  in  cases  iif  flnctuation»  in  prices  of  ore,  a 
value  difhcult  to  estimate  in  money. 

OOMMBliaAL  TALUS  OF  THE  PBODTOT. 

The  deterniinatitMi  of  the  value  of  iron  ores  is  contin- 
gent upon  the  character  of  each  ore,  itit  chemical  com-  i 
poncnto,  its  texture,  its  location  in  relation  to  blast  ] 
furnaces  wln-re  it  ii»n  1k'  used,  and  transportation  facil 
itie:^.   The  custom  heretofore  followed  in  census  repurtii  | 
of  nacertaining  as  closely  iis  possible  what  commeraal 
\  alue  the  various  ore.s  repre.ient  at  the  mines,  including 
any  royalty  or  allowance  for  royalty,  and  excluding  all  | 
transportation  eharg«s  has  been  followed  in  this  report.  | 
In  diwii-^i ml;  the  output  li\  »t:ites.  the  vnluc  nf  ihi-  <m- 
delivered  at  puiuU>  uf  coufjuuipliun  in  not  taken  iulo  i 
considenUioQ,  but  comparuons  are  based  upon  what  the  ! 


OTOS  are  commercially  worth  at  the  mine  ready  for 
nutrket.  The  value,  however,  should  and  does  include 
the  cost  of  beneliciating  ores  when  they  receive  such 
treatment,  so  as  to  make  the  record  show  the  total  value 

of  the  iron  ore  {)ro(luce<l  in  each  state. 

'riu'  prtcc!»  of  the  Lake  Superior  oi-es  of  IVesscmer 
(|uality  are  based  on  a  standard  on>  yielding  *>:{  per  cent 
o{  iron  when  dried  at  -JVJ'  F..  with  0.t4.")  percent  phos- 
phorus and  10  per  cent  QK>i8ture,  equivalent  to  dt(.7  per 
centof  metallic  iron  in  the  natural  condition.  Thestand- 
ard  for  non-Hess.i  itn:'  ni  i  v  vields  j>er  cent  of  iron 
when  dried  at 212  F.,  with  12  percent  n>oisture,  equiv- 
alent to  52.8  per  cent  metallic  iron  in  the  natural  con- 
dition. The  calculation  to  determine  the  selling  price 
is  nude  on  ore:;  having  the  above  hypothetical  analysis, 
delivered  f.  o.  b.  cant  at  blast  furnaces.  If  the  oreg 
yield  above  or  below  the  chemical  standard  the  price  is 
adjusted  accordingly  by  premium  or  disoouot.  The 
scale  tor  Ressemer  ores  takes  into  account  tbe  pereent- 
aire  nf  Itiiili  iron  and  phosphtu'us.  The  prict^  of  non- 
tie^iiemer  oi^  is  determined  in  the  mime  way,  but 
usually  only  metallic  iron  is  taken  into  consideration 
unless  other  cdiNrinn'iit- iM'f  ivM-pssive. 

The  physical  condition  of  iron  oreji — that  is,  wbetiier 
they  are  coarse  or  fine,  dense  or  open  in  straeture — 
also  aJTects  tln  ii  i-ntniDrrriiil  \  al;i('.  'I'Ih'  Mr--:abi  range" 
ores  are  divided  into  three  classes,  according  to  their 
degrees  of  lineness.  as  determined  by  sieve  tests;  tlio 
secoih!  I  111--  i--  1"  I  r-nf>.  aii't  thr  fiiii-'i  rlass  95  eents 
below  the  price  pUiced  uptm  the  first  cla.ss. 

All  of  die  ore  ndned  in  the  United  States  is  not  util- 
ized in  the  pnKhifiiini  i.r  iiii  iiil  r.ii  vd  i  !  nnuiufacture, 
for  in  thi.s  freedom  from  phospiiorus  is  genemlly 
neei'!«Kary;  au  cxceas  of  this  element,  bi>w«ver,  in 
admissilile  in  iron  ti'eated  by  tbe  basic  Ueasemer 
proccj>s. 

For  Use  in  foundries,  for  treatment  in  puddling  fur- 
naces, and  for  other  pur|M)ses  which,  taken  together, 
consume  approximately  one-quarter  of  the  pig  ii"on 
produced,  the  limitations  as  to  phosphorus  aro  less 
ritr? !  For  these  purposes  many  ores  may  be  smelted 
wliicli  are  not  c«insidered  desirable  in  manufacturing 
pig  iron  for  eonversion  into  steel.  However,  other 
elements  than  |)liosphnru»>  demand  cunsidoiation.  and 
in  the  selection  of  ores  their  chemical  composition  de- 
termines their  availability  for  ^eel6c  use.  The  jxm-- 
ccntagv  of  irort  wliivh  an  ore  yields  is  the  lirst  consid- 
eration, for  upon  this  the  economy  of  smelting  prima- 
rily depends,  but  objwitionable  elements  or  oxides  may 
encourage  the  selection  of  an  ore  containing  less  metal- 
lic iron,  but  freer  from  objectionable  constituents  tlinn 
an  ore  with  high  iron  contents  aasociated  with  detele- 
rious  ingredienb«. 

Seeking  for  large  outputs  of  metal  of  a  particular 
compositldti.  :ind  for  low  lui'I  i  i.ii-imiptiini.  M;i>i  fur- 
nace iuaiiugcr»  may  refu.sc  nearby  ores  lean  in  iron  or 
carryini;  undesirable  constituents,  and  bring  from  a 
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PLAT!  XII.— VIEW  OF  NO.  21  MINE,  fORT  HENRy  IRON  COMPANY,  MINEVILLE.  NtJUl  POUT  HENRY,  NEW  YORK. 


PLATE  XIII.— CUT  IN  MIDDLE  HILL.  CORNWALL  ORE  BANKS.  CORNWALL.  LEBANON  COUNTY, 

PtNNSVLVANIA. 
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ilis'tMiic*'  iin-s  with  liiry«T  piTooutjigos  (ft"  laotul  ui  with     produced  in  rai'li  xtuU-  ami  territory  in  tho  United 


very  littir  of  phosphorus.  Milphtir.  titaiiiuiii.  etc. 
'V\u\  fnl!iiw  iii;r  (ahh^  shows  tlio  quuntity  of  iron  on' 


Stii(e»«  ib'  value,  and  the  avcn^  value  per  ton,  for 

i\'u-h  voar  fnmi  isin*  to  r.«i»"J: 


Ta«i,b         quantity,  VALU£,  AMD  AV£RAUK  VAi,UE  PliB  TON  Of  IBOK  ORE,  BY  STATES  AND  TEBBITOBU^i: 

1899  TO  won. 
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The  ▼nines  itt  different  mines  vary  {,'roatly  aixl  only 
th«*  averaffos  are  presenteil  in  ili,'  ulmve  table.  In  con- 
»idei'ing  these  valuers  it  iiiu.^t  he  remeuibeml  tbut  they 
represent  the  lalior  employed  and  the  expenses  of  oper- 
atiii},',  royalties,  or  siiikiiij;  fund,  hut  no  transportation 
chat^ges.  ThesM)  \  alue.s  are  not  the  selling  pricen  of  the 
ores,  which  are  ^itui^ed  when  dolivered  either  at  the 

fiii  iiiK  1  :it  I'oceiving  points  where  they  are  handled 

for  dii^tribuliun. 

-MINlMi  .MKTH«>r>S. 

iruii  orv  dupoiiits  in  the  L'liitcd  States  vary  luatori- 
ally  in  ehaneter,  »ixe,  and  oecurrence,  and  the  ftcolofr- 

ical  ]il;\  -l<  :il      iinlitiuii-,   I  if   till'    -iHTTill   \  :irii'('i'-s 

geaerully  known  as  mujfiietite,  re<l  hematite,  brown 
hematite,  and  carbonate  ores  reqtiin^  dtlFerent  methods 
of  i!Xploitatioii  whieh  also  vary  ^ii  ;it!y.  Tlif  'kimiw  m 
i-haravtur,  thu  up^Mrt^nt  diuiuu»ioii.<;,  the  general  form, 
and  the  potdtion  of  ao  iron  ore  dt^Msit,  with  reference 

to  thr  "^tiiface  and  water,  tdi'  jihysu-ul  strmtitrr  <'!■ 
cheuikal  r<.iniposition  of  tiiii  muU  i  ial  to  he  eMracled, 
(he  i-liani<.-ter  of  tho  i-ai'th  or  roek  inelosinjr  or  occurrinnf 
in  the  ore  body,  the  .stnititiesitioii.  dip,  and  strike,  the 
s>iiiipliirity  or  loiupU-xity  of  the  ore  body,  the  conv4;n- 
lem'e  of  tlie  deposit  to  ao  available  imu  k<  t  for  its  pro- 
duct. tu5'l  the  f  :ipitnl  at  <-oiiiinand  of  tlio.se  who  nttenipt 
the  exjdoiiatioii  all  iiifluenee  the  methods  followetl  in 
uiinin<^  \von  ore. 

\V  here  the  ore  body  projects  nimre  or  lies  elose  to  the 
!4urface,  or  where  in  a  lar^a-  apparently  well  defined 
90g93-W  ^27 


'  lm  liiil«'»  liiwii, 
*  Indudw  V«rmoiit. 

T  In«llMi««  with  X«nHta,  K«w  imieiK  Utatb.  mii)  Wjwa 


tleposit  the  cover  can  be  stripped  to  advantai^,,  the 

e.xploiUition  iiiiiy  li<'  .  ;ii  riril  nw  liyiip4>n  «-ut  work,  fimii 
whiili  (he  on-  is  taken  out  either  by  train  or,  after 
di^'<r>"K'  lifted  br  steampower  applied  to  inclines  or  to 
vertical  hoi.st.s. 

lu  the  Meeabi  range  of  Minnesota,  in  the  Sunrise 
district  of  Wy4nning,  and  in  a  numlier  of  brown  hema- 
tite ilcp<wi(s  iif  the  South,  large  open  .  ul--  riii'  worked 
by  the  luic  of  the  steatu  ifihovel,  the»>e  appiianccj>  i^smov- 
in^  the  ore  in  successive  benches  after  largo  areas  have 
bprii  --tripjii  il  liy  tlir  Minii'  method. 

\\  hcix'  the  iKxly  of  ore  iti  under  considerable  cover, 
if  tiie  roof  is  firm,  or  if  the  vein  matter  is  comparativelj 
narrow  an'l  the  dip  steep,  it  i-  rcnnm'd  tliniiieli  shafts, 
either  vertical  or  iucliued,aud  through  tuuuels  or  adil^. 
In  a  namber of  instences  open  eat  worlc  has,  after  reach- 

\\\>j,  a  nui-idi'inlili'  ilrpth,  lxH?n  ."Upplenieiiti  d  li\  iimti  i' 
ground  exploitiiticm,  while  in  a  fow  vmvs  this  inethiKi 
has  been  reversed  and  a  litrge  open  cut  has  sufqilanted 

tni<lfr^n)und  work.  Thr  shnft.s  or  adit.s.  wliirli  are<jcn- 
erally  exi>ected  to  serve  loiijr  as  the  di  pu.:.it  vields 
ore,  aix'  necessarily  costly  and  need  t<i  be  planned  and 
located  with  care,  for  tluxiu^h  these  tlir  mim  t-^  \vavi- 
acce.ss  to  the  nndergromid  workiiig.s,  and  the  or,'  and 
water  are  c-arrie<l  to  the  natural  surface. 

Kxeept  wlipii  the  strata  penetrated  are  exeeptionully 
coiinKict  ami  hard,  the  shafts  or  adit.s  must  Ih'  sub- 
stantially timbered,  >o  that  they  can  lie  maintained 
until  the  deposit  exhausted;  ttiey  are  excavated  eitiier 
in  the  ore  or  in  inclosing  rock,  and  if  in  the  ore  large 
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bodi?!*  are  left  adjmcent  to  these  avenues  of  uppruiich 
as  :i  >afc;runrd  uguin.st  accident.  From  ibcsr  iimin 
arterie«>  dt*iiU  are  opened  either  parallel  or  at  different 
Anjfles  in  'wide  or  riiallow  deposits,  or  at  determined 
deptb^i  in  narrow  and  deep  dcpusits.  and  from  these  in 
turn  supplementary  drifts  are  ran  and  rotuia  or  slopes 
excKvated. 

In  depomtii  dippiu)(  con-siderahly  from  tbe  horizon 
ODO  preivailiog  method  ot  exploitation  u  to  open  u  .sei-ie^ 
of  drift*  At  different  levels,  from  which  mining  is  carried 
on  simultaneously;  the  upper  levels  are  farther  advanccKl 
than  thoee  below^  the  ore  being  taken  out  in  horizontal 
eeettons  or  slioes,'  known  in  mining  parlance  as  etopes. 
When  the  ore  is  woikid  :il).>w  a  given  level  and 
allowed  to  fall  hy  jfravity,  through  cbutee  or  otberwiise, 
to  vehides  which  deliver  it  to  the  main  arteries,  the 
method  is  called  overhand  stoping."  Where  tlie 
material  is  attacked  below  a  level  and  the  ore  raised  to 
this  level,  the  method  is  recofniized  as  ''underhand 
stoping."  The  overhand  system  is,  under  most  circum- 
stances, the  cheaper  and  more  advantageous,  but  the 
uoderhand  etoping  is  necessary  in  taking  up  floors, 
removing  pillar>.  ami  in  some  open  cut  work. 

In  ludergrouud  operations  tbe  space  made  void  a.s 
the  ore  u  removed  must  he  protected,  at  least  in  ]>art. 
either  tty  timberiiiv'  or  liHiiiL'  in  rock  or  «ither  waste 
material.  In  «onic  iustaucca  the  ore,  it'  hard  and  if  left 
in  pillars  alternating  with  rooms  or  atopes,  will  safely 
support  the  roof,  but  often  the  proportion  of  on'  sacri- 
ficed is  too  great  to  make  this  method  desirable. 

After  shafts  or  adits  have  been  sunk  and  main  drifts 
run  the  ore  is  taken  out  by  various  Hyatenu,  which  may 
be  briefly  designated  as  follows: 

Mi11in||^,**  in  which  the  surface  earth  is  removed  and 
f!;.'  ni-c  ilniH  ii  tlir.'U<::li  "  into  drifts  liicuk'd 

some  distance  below  tlie  top  uf  tlje  ore,  tijus  uuikiug 
large  sinks  or  craters.  This  system  requires  that  the 
cover  Ix'  sti  ipji"  li.  and  is  especially  adapt<'d  tn  niodei  - 
ately  slmllow  deposits  uf  iH>f  t  ore  covering  a  large  area. 

In  "caving"  a  series  of  levels  connecting  with  the 
main  ^-liiifl  I'l'  witli  >i  \rial  >hafls  are  simultaiii'tiiisl\ 
worked,  the  ore  being  tukea  out  from  tiie  up|M!r  levcl- 
and  delivered  through  winzes  to  lower  levels  which  are 
prc»tecte<l  by  the,  ore  i/i  »li>f.  A--  the  •■■vv  is  removed 
;from  the  p<irtit)n  of  one  level  lln*  ~,u]«Tun:umb<'nt  ruck 
or  earth  is  allowed  to  cave  upon  tiie  ore  below,  iiinl  fre- 
quently t(i(>  -ettling  of  the  material  is  facilitated  by  the 
u&o  of  explosives.  By  this  method  but  little  ore  need 
be  left  In  a  deposit,  and  if  care  is  exercsised  tlie  risks 
are  not  great  and  but  little  w-i-tf  iK'comes  nii\i  il  \^:t!i 
the  ore.  This  method  is  applied  more  to  .soft  or  nuKi- 
eratdy  soft  ores  than  to  those  which  are  harder,  but  it 
is  used  in  some  hard  ore  mines  where  the  roof  or  hang- 
ing wall  is  iiwecure. 

"Drifting''  \s  cmplo,ycd  in  all  underground  mining, 
but  where  a  series  of  purallel  drifts,  one  advanced  more 
than  another,  are  employed  to  slice  off  the  deiiosit  tbe 


method  is  specifically  known  as  the  "drifting  or  itiiring 

system." 

"Room  mining"  may  be  considered  either  us  digging 
out  cavities  which  alternate  with  i)illai-s,  or  as  opening 
cavitii's  of  considerable  length,  width,  and  height,  usu- 
ally from  foot  wall  to  banging  wall,  and  supporting  the 
last  named  and  the  roof  by  an  elaborate  arrangement  of 
tlnihtTs  known  as  s(|uare  sets,  in  which  the  timbers  are 
so  placed  as  to  form  the  outliuc«s  of  a  series  uf  cubes 
resting  upon  one  another  by  carefully  fitted  jointn. 
This  method  is  largely  eniploved  in  removing  soft  hema- 
tite, and  some  of  the  cavities  thus  made  and  protected 
are  of  enormous  size. 

■"Killing"  is  not  so  iiuuh  a  method  of  mining  as  a 
means  of  protecting  the  workings  by  depositing  in  the 
cavities  waste  rock,  sand,  and  other  refuse.  This 
method  is  often  more  economical  than  timber  support, 
I  and  it>  adapted  to  bard  ore  xmuvn. 
I    The  magnetites,  as  a  nile,  are  found  in  fairly  w»ll- 
defined  veins,  inclosed  liftween  walls  and  dipping  at 
I  steep  angles  from  the  horizon.   Some  of  these  veins  are 
I  of  enormotiA  size,  as  in  the  Lake  Champhun  district  of 
I  New  '^'u^k,  wheii'  the  te.vture  and  hardness  of  the  ore 
I  permit  of  iU  vm  as  pilkrs  in  the  niine«.   Other  veins 
are  narrow  and  tortuous,  although  persistent,  and  each 
of  th<     rbaracteristics  demands  different  methods  of 
expluitutiou. 

Where  magnetic  iron  ore  is  obtained  from  under* 

gnmnd  operations  the  ore  left  as  pillars  generally  fur- 
oisbes  sufficient  support  for  tbe  roof.  There  have  been 
instances  where  the  proi>ortion  of  the  total  ore  in  the 
depfi-it-  which  these  pillars  »'cprcsi-nted  was  so  large, 
or  the  teudcucy  of  the  mineral  to  break  from  tbe  pillarti 
!n  large  masses  was  so  great,  9»  to  cause  their  abandon- 
ment. 

HNK  ORES. 

!>nriri'j-  l;ite  years  (here  (::)-.  <■  hci-n  interesting  riiscu-.- 
,  sions  in  the  technical  pres>  coiu-erniug  dislur fiances  in 
I  blast  furnaces,  which  are  attributed  largely  to  the 
iin  reiising  nse  of  tinely  counninuted  imii  oivs.  The 
troubles  have  been  emphasi>:ed  by  the  conteuipuntuwus 
I  development  of  the  Mesalri  range  in  Minnesota,  where 
!t  ttirijoritv  of  tb<-  ures  occur  finely  comminuted,  some 
pnicli<  ally  as  powder,  by  the  use  of  conceutniled  ores, 
and  liy  the  increase  in  tlie  dimensions  and  power  of 
blast  furnaces.    As  a  result,  line  ttres  huve  b(>en  dis- 
credited, and  explosions,  slipj,,  and  losses  in  the  blast 
furnaces  \\i\\>   l>  >  i.  attributed  to  the  use  of  these  ore>. 
Fttir  <ix<'      nr.  laiibledly  more  troublesome  in  the  blast 
luriiace  than  on*  which  is  of  modeiate  si/e,  as  the  com- 
minuted material  is  liable  to  sift  down  through  tbe 
charge  and  accumulati-  in  jMitiotis  of  the  furnace,  in- 
creasing the  resistance  of  the  blast,  and  a  portion  .-is 
lloocalent  material  is  carried  over  with  the  furnace 
:  ga-es.    In  som(>  blast  furaacea  the  latter  lepre-eut-  so 
;  liirge  a  proportion  of  the  ore  chargt'd  tlait  the  uialerial 
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is  vpcovorr-d  iind  formed  intu  briquettes,  or  made  into 
mud  with  w!it<M-,  tu  be  returned  into  the  furniice. 

There  no  intention  to  question  the  detirability  of 
Using'  n>lativ4>ly  coarse  orv<  in  Itliist  fnmilces,  but  it  is 
proliabic  tbitt  tine  orcf  an>  Miinifd  for  some  dinturb* 
ances  for  which  thi-y  me  onlv  partially  retiponiiible. 
The  aoi  iminlntion  .f  tine  nmterial  of  any  kind  in  a  \mr- 
I'um  of  H  lumace  may  eausi^  uuequul  fettiemouts, 
sli\)s.  or  irrej^ulur  openition.  and,  while  the  fine  oro  is 
subjert  to  tliiii,  tlie  same  msuits  nuiy  oome  from  an  aecu- 
mulution  of  commiinited  colic  and  fbixes.  In  tbe  en- 
largement of  lilast  furnai-es  tbe  system  of  f«»cdiiig 
materials  has  been  radically  changed.  Where  tiiousands 
of  Ums  are  fed  daily  into  tbe  titroat  of  a  blast  furnace, 
the  handliBgof  this  becomes  an  itniwrtant  matter,  and 
labor-saving  appliances  are  demaiidod.  A  few  years 
aj.'o  tbe  general  practice  of  liUvst  furnaces,  of  what  wa» 
then  large  size  but  would  now  be  considered  of  moder- 
ate dimensionft,  was  to  disi  bar^e  the  raw  material  from 
cars  runnini^  upon  tn-stles,  shovel  or  fork  thi«  into 
charging  bnggiett  which  were  elevated  to  tbe  top  of  tbe 
furnace  and  dist^'barged  upon  the  bell,  which  closed  the 
throat  by  fitting  against  the  hopper.  But  where  large 
qaantitie.s  are  daily  handled  l)in.s  have  l>een  inti-odu<  e(l 
which  take  tbe  place  of  trestles,  and  the  material,  in 
stead  of  being  shoveled  or  forked  into  the  discharging 
buggies.  dro])s  from  railrtHid  eai>  into  l>ins  and  from 
bins  through  chutes  into  scale  or  weigh  cars,  thence  into 
Hkip  oars,  which  are  Kftod  considerably  al>6ve  the  top 
of  the  furnace  and  dimi|H'd  lnt(»  the  receiving  ho|)pt)r, 
thence  through  a  bell  and  cbauibor  to  the  main  furnace 
bell. 

Hins  have 'm  .  n  ■  reeled  to  consi(b'nil)k'  height,  and  in 
dumping  tbe  uiuturinl,  particularly  coke,  into  tbe  bin», 
or  in  pastnng  it  through  them,  it  becomes  more  or  le«« 
ttroken.  At  sojiie  furniices  the  .  ,  l,i  l.in  discharges 
immediately  intu  the  >kip  car  rumiiug  tu  tiic  top  of  tbe 
furnace,  but  in  a  majority  of  eases  the  weigh  car  inter- 
venes, a  coi)M'i|Uctic('.  a  large  percentage  of  coke 
is  ground  to  powder,  for  it  may  bavc  an  aggregate  drop 
of  front  8U  to  «0  feet  from  the  time  it  leaves  the  car  in 
whicl)  it  i>  ti«n»ported  until  it  touches  the  main  bell  of 
tbe  funmce. 

In  tbe  snieltiiq;  operation  there  U  no  opponuniry  for 

rn'ir  t  1  l>e  consumed  until  it  a|)proaclies  the  tuyen's  of 
the  l)hi.st  furiiuce,  for  it  here  ibal  thu  combustion  uf 
tbe  fuel  is  made  poesible  by  the  admission  of  heated 
air.  Au  cxces-*  of  free  oxygm  n'cnlH  nury  this  com- 
bustion to  a  \Miil  which  would  result  ui  iinperl'ect  and 
irregular  furnace  operation,  consequently  the  line 
material  which  may  accumulate  in  the  s|i:i'(  m  upper 
portion  of  the  furnace  may  he  added  to  uiiul  it  's  in 
such  volume  and  |)o>itioii  sis  to  caut$e  a  dislurlKince  by 
slipping,  resulting  in  iiicreasetl  pre,»sui'e  of  blast,  and 
an  irregular  woiking  of  the  bla^t  furnace.  \Vbile  the 
siune  may  he  true  ot  the  tiaeore,  tl)i>  has  the  advantage 
of  being  reduced  by  the  gase.i  re-sulting  tvom  the  com- 


bustiim  of  (he  fuel.  Investigations  of  some  of  tbe 
larger  furnaces  blown  out  for  reimir  sel(b»nr  !»how  nnrcs- 
duced  ore.  although  the  propfrtion  of  line  itn'  fed  may 
liave  been  large,  but  indicate  \<>lumes  of  coke  tlu.st 
adjacent  to  tbe  walls  or  accumulated  in  ditlerent  )>or 
tionsof  the  blast  furnai  e.  The  eondtiiiation  of  tine  ore 
and  line  coke  may  therefore  \n'  considered  largely 
respoiLsible  for  many  slips  an<l  ijregularitics.  liut  it  Is 
possible  that  explosions  which  have  been  so  S4'vi>re  at  a 
numl»er  of  furnaces  are  attrihutable  primarily  t»)  flw- 
cidetit  incandescent  carlKuiaceous  matter  (rchultiug 
from  the  grinding  uf  tin  coke),  meeting  oxygen  under 
eoialition:*  similar  to  those  in  coal  mines,  flour  milla, 
and  grain  elevators. 

The  quantity  and  chemiuil  cburacter  of  the  tine  oi«s 
which  are  available  demonstrate  the  nece.ssity  of  their 
aw,  and  it  is  the  duty  of  those  designing  or  oijorating 
blast  furnaces  to  provide  for  such  utili/Htion,and  where 
satisfactory  openition  is  8ecure<l  under  disjid vantage  the 
manager  of  a  plant  is  entitled  to  pro]>er  credit  for 
overcoming  diffii-ultit  -  i  li.  >  i  h  i-t  ructor  nmst  take  into 
consideration  the  handling  and  distribution  of  this 
materral.  and  also  design  an<l  e<|ui)i  the  furnace  to  meet 
the  exci's.sive  pressure  or  unetpnti  H'ttlement  wlii.  h 
l>e  traceable  to  the  tine  ores,  whether  associated  with 
fine  coke  or  not.  The  latter  condition  will  exist  to 
some  extent  in  an\'  furnace,  although  for  the  rea-ons 
givj'u  alK)ve  the  quantity  of  fine  coke  is  undoubtedly 
grciitly  magnified  in  tbe  recent  method  of  handling  the 
materials.  Ores  which  '  n-i  at  the  furnace  '>.  or 
more  cents  per  unit  uf  metal  can  not  be  wasted  with 
impunity,  and  where  it  \n  found  impracticable  to  control 
the  loss  of  tine  ovr  through  the  gas  tlues.  the  collection 
of  these,  and  their  preparation  for  >ubs«>quent  treat* 
ment,  demand  attention.  The  bi  iijuetting  of  fine  ores, 
uhether  in  tlieir  natural  state  or  after  benetieiation,  i* 
aliio  conmuuiding  attention.  Whenever  an  iron  ote  ia 
handled  and  rebandled,  passed  through  any  mechanical 
apparatus,  or  heati-d.  tltere  is  additional  cost  plated 
agtiitist  it,  and  this  cost  will  naturally  alieet  tiio  i)rice 
of  jiig  iron.  However,  it  may  be  n<isumed  a>  an  axiom 
that  tin-  treatment  of  ore-  preliminary  to  thc'ir  heing 
fed  into  tbe  blaist  furnace  can  gcneiHlly  bo  considered 
as  more  economical  than  depending  on  the  furnace  to 

do  the  work. 

Methods  of  ciioaply  beneticiating  and  briquetting  line 
ores  so  aa  to  introduce  them  into  die  bhiat  furnace,  and 

permit  of  their  Ix'ing  carried  down  into  the  zone  of 
reduction  before  chungiug  fonii,  K-em  to  pi-cifienl  a  pos- 
sible feature  of  advance,  to  which  those  interested  in  the 
smelling  of  iron  can  well  allord  to  give  attention. 

While  tine  ores  are  lonsidered  by  many  mauagcrs 
undesirable,  there  is  also  objection  to  the niinenil beinjr 
of  large  size,  cipivinlly  in  flin^c  iiniLiiiclitc-;  or  red 
heumtilcs.  I'reluuinary  crusiiing  to  approximately 
uniform  aize  ia  therefore  desirable,  and  to  meet  fur* 
nace  requiremenlii  largo  crushing  plants  an>  in  use  at 
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conu'  itiijMjrtuiit  miue^,  tUe  [Hir()<»s<?  tn-ing  to  ii'duce  the 
hard  ores  to  si/t>!i  comrenieDt  for  handling  and  adapted 
to  quick  reduction. 

ookoektbahok  of  ikok  obea. 

In  various  part-  >>r  t  iK  t-ountrv  thoiv  aro  deposits  of 
iroti  ores  of  considonilili'  uia^fnitude  in  whioli  the  uiuount  j 
of  metallic  iron  i>  insurticitMit  to  jii-.tify  tlio  iiiinin<;  of  I 
the  iiiinorni  and  its  um>  in  hluNt  fiirmiees.  801110  of 
tlio.se  <!opo.sits  an'  looated  so  timt  th«>oriM-un  Ih' t-lioaply 
uiiuod,  and  are  also  convenient  to  li-uiisijoitatiun  facili- 
ties  to  market. 

To  reduce  the  pereentrtjfe  of  yjingiie  and  to  produce 
material  curry Iiijj:  iron  sufficient,  for  eoonomical  .sinelt- 
vag,  these  ores  Deed  to  l)e  Iwneticiated.  and  usually  they 
are  coiutntnuted  by  crushiug  or  griiKlinjr  if  they  are  not 
naturally  of  a  size  suitable  for  the  purpose.  After 
reduction  in  size  the  ore  is  either  passed  through  ji^. 
where  in  connection  w  ith  water  the  iron  oxide  separates 
from  the  ptnguc  hy  ^i>ecitic  jjrnivity  or  the  fine  material 
ia  delivered  t.o  nia^'netie  st>{Hirator!<.    The  reparation  in 
jigs  is  effected  when  the  apeciAe  gravity  of  the  iron 
oxide  and  the  },'an}rue  differ  sufllciently  to  permit  of  a  i 
good  separation.    In  niaj^netic  separation  the  magnetic  ' 
portieles  are  attracted  to  belts,  druim,  or  to  stationary  , 
magnets  and  the  gaugue  or  such  portion  aa  is  feebly  I 
magnetic  i.s  rejected.    In  either  proce.<s  time  and  the 
d^ree  of  conaminution  are  c>lement8  in  securing  8ati»-  1 
factory  resuhs.   Magnt^tic  neixiration  Is  confined  to  the  | 
tre.atment  of  lean  magnetic  oms  or  to  hematites  w  liii  h 
are  made  magnetic  by  preliminary  roasting,  although 
mme  of  the  apparatus  used  discrimiiiates  satisfiactoril.v  ' 
)>etwocii  nunerala  of  moderately  different  maipiMtic 
quality. 

The  size  of  the  grains  of  ore  intermixed  iritb  the 

gHugue  determine.H  the  possibility  of  |)erfc<'tion  Iwing 
approached  by  either  system  of  concentnition.  But  in 
many  ores  these  grains  are  so  small  that  the  oMnuuinn- 
tion  required  adds  or  i  iitly  to  the  co.st,  and  also  produces 
material  whose  desirability  for  smelting  pui-po«iCi»  is 
limited.  GoitBeqaeBtly,inostoftiieconoentratingplant8 
do  not  attempt  to  attnin  pcrfertion  in  sepnrntinn.  hut 
produce  a  concentrate  whieh.  wliiU>  in  low  the  pu.vsibie 
standard  of  purity  obtainable.  i:<  acceptable  to  the  blast 
furnace  managers  iKHiuise  of  the  mrc  <»f  thf  «ri-ains.  It 
is  found  t»)  l)e  advantageous  to  lose  a  portion  of  the  min- 
eml  in  the  tailings  rather  than  to  attempt  perfection 
with  the  se|iarator!«.  In  some  ea.ses  the  tailings,  when 
practically  free  from  iron,  are  re-treated  because  of  the 
value  of  thesi>  by-products.  The  sand  re.sulting  from 
a  siliceous  oi-e  finds  a  ready  sale,  and  the  aptitite  sepa- 
rated from  high  phosphorus  nu^netite  is  in  demand  for 
fei-tiliziiig. 

The  magnetic  separators  in  use  iu  the  United  Slates  j 
ill  LW'Z  proiluced  iii2,2Si>  luug  tons  of  commercial  ore. 
Most  of  this  was  magnetite  ore.  In  addition  a  cobbing  - 


iiH  llitKi  wa*  u.scd,  wherein  ore  01  considerable  size  was 
treated  by  magnetic  Mpaiatoi^.   The  possibilities  of 

producing  an  ore  rich  enough  foi-  snicltiiiLT  jiiirjinif^ 
from  isuuie  of  the  large  de|M)sits  ol"  lean  magnetite  have 
encouraged  the  introduction  of  a  number  of  forms  of 
separatoi-s.  only  n  tVw  of  which,  however,  have  proved 
of  iiUfilcieut  econontic  importance  to  ))e  used. 

UOASTIXC.  TUON  OUE8. 

Among  the  metluMls  used  to  benetieiate  iron  orei^— 
that  is.  to  improve  their  natural  cou<lition— i»  roasting, 
which  may  be  applied  for  several  pttrpoees: 

1.  To  drive  off  moisture. 

'J.  While  driving  olf  moistuie,  t<)  bake  so  as  to  isepa- 
rate  the  earthy  matter  which  adheres  to  some  ores  and 
which  often  carries  a  large  proportion  of  silica. 

8.  To  eliminate  carbonic  acid,  as  in  the  c&se  of  the 
treatment  of  carbonate  ores,  thereby  practically  con- 
verting carl)otiate  into  brown  hematite. 

4.  To  reduce  the  percentage  of  sulphur  carried  iu 
many  ore.^  particnbrly  nngnetitee. 

h.  To  break  np  dense  ores  or  make  changes  in  the 
degree  of  oxidation  and  thus  increase  their  reduoibility. 

Roasting  was  formerly  done  entirely  in  oi>en  hcaps^ 
formed  of  kyers  of  wood  (in  some  cases  charcoal  or 
fine  bitnminons  coal  supplementing  the  wood),  alternat- 
ing with  layers  of  ore.  These  piles,  when  Hit  wa* 
applied  to  them,  burned  for  months,  and,  in  feet,  the 
pile  after  being  completed  at  one  end  was  extended, 
while  the  end  first  finished  was  being  roasted  and  the 
rousted  ore  taken  from  it  to  the  furnace.  An  improve* 
ment  in  roasting  was  the  introduction  of  cylindrical  or 

i-ci-({n\v;iilin-  MiM-.inry  or  ni«'(:il  k'ln-..  In  which  fnel  is 
mixed  with  tlio  01-e,  in  this  way  a  more  economical 
faaudliDg  of  the  mateilal  is  possible,  and  the  results  are 
under  better  control.  In  later  yi  ;irs  irnprovcinent-s  in 
the  roasting  of  ore  have  been  practically  coufiued  to 
feeding  kilns  with  gas,  derived  directly  from  the  gas 
furnaces  or  otitnined  fiYim  pras  pnirlucers.  In  the  dry- 
ing of  brown  hematites  advanced  progress  is  illustrated 
at  the  Shelby  Iron  Works,  Alabama,  where  the  Davis- 
Coll  ly  kiln  using  gas,  roa.sts  brown  lu  nuitite  ores.  A 
statement  by  Mr.  Charles  J.  Christian  shows  that  tak- 
ing green  ore  as  it  atme  from  the  washer,  tbe  yield  was 
iil  per  cent,  and  to  flux  this  ore  ^23 percent  of  limestone 
was  required,  while  to  smelt  it  135  bushels  of  charcoal 
wei-e  neces.sarv.  When  roasted  iu  heaps,  the  nioisture 
driven ofr,and  the  i-eductionof  silica, which  wasobtained 
by  screening,  showed  a  yield  of  50  |>er  cent  of  iron,  the 
mpiirements  for  smelting  being  iiO  per  cent  of  lime- 
stone and  10.')  bushels  of  charcoal.  When  gas  kilns  were 
introduced  the  yield  of  the  ore  was  increased  to  r>'i  per 
cent,  the  pru|M>rtion  of  Uu.v  was  reduced  to  1 8  {)er  cent 
and  the  fuel  consumption  to  102  busheb  of  charcoal. 

An  experiment  was  also  made  in  taking  from  a  stock 
pile  ore  whicli  had  been  roasted  in  heaps  and  reroart- 
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DIAGRAM  I- CLASSIFICATION  OF  IRON  ORE  PRODUCTION-  1889  TO  1902. 
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ing  it.  \\  hen  the  yield  was  im-mispd  to  .i»5  por  coiit,  tho 
flux  was  reduced  to  15  pf>r  cput  of  the  ore  burden,  and 

tho  fiii'I  ooii^iniiptinM  foil  to  0.5  hushols  of  clmrcoiil  \U'V 
toil  of  iron,  in  oifiiiiary  pr.icticc,  Mr.  Ciiristiunstatos. 
that  the  MhrinkHge  of  ore  due  to  itmatang  and  acreeninjr 
is  nlxiut  pf  r  vont,  water  to  thr  cxtrnt  of  1,^  to  18 
per  cent  l>piiiji:  driven  off;  tlio  huIiUKt.  i-^  Uulings  in 
whidl there  is  sonic  iron,  but  tiiis  loss  is  niorethun  eom- 
]ie»>-flto(l  for  hy  the  reduction  in  silica.  The  richer  ore 
not  oidy  requires  le*s  dux  and  fuel,  but  iilso  iuci-ciisc.s 
the  product  from  a  ^iren  furnace  and  reduces  tbe  cost 
of  production  corn'^jHmdiiij.d v. 

In  roitstinf;  tor  the  cliiiiiitation  of  eai'bunic  acid,  most 
of  the  ores  have  been  treated  in  piles,  altbou^rh  sonic 
have  been  fiubje<-ted  to  the  roastinp  procc'js  in  larjje 
kilns,  .some  of  these  beinfj  lt>  feet  in  diauicier  and  &i 
feet  high;  it  is  probable,  however,  that  better  results 
would  be  obtained  in  lower  kilns.  This  treatment  of 
the  roa.sted  ore  is  primarily  to  convert  the  c^irhonate 
iatoaesiiuioxideof  iron  by  driving  otf  the  carbonic  acid 
gas,  and  practically  convcrtiqg  tbe  cby  ironstone  ore 
into  a  brown  hematite  ore. 

A  number  of  years  ago  efforts  were  made  m  &ottand 
to  use  the  upper  jjortion  of  a  blast  furnace  for  this  pur- 
pose, and  one  plant  was  crect<Hl  in  this  country,  the  ex- 
pectation being  not  only  to  drive  off  the  carbonic  acid 
gas  f  i-oin  the  ore.  but  to  coke  the  raw  coal  as  it  |iasaed 
down  the  furnace.  This  departure  need  not  be  further 
CODi^idered,  as  practically  all  the  Toasting  is  now  done 
prior  to  feeding  the  ore  to  the  furnace,  end  the  i-Citults 
obtained  encourage  the  continuance  of  this  practice. 

When  sulphur  is  to  be  eliminated,  the  old  pnufice  of 
feeding  solid  fuel  with  tho  ore  to  beapt»  or  kiln.s  is  less 
perfect  than  the  new,  as  in  the  newer  kilns  using  gas 
Che  ore  is  maintained  at  a  high  temperature,  so  as  to 
oxidiae  more  of  the  flnlphar  than  would  otherwise  be 
the  ease.  The  most  extenelTe  use  of  ore  roasting  kilns 
is  in  the  neighborhood  of  the  Corii\v:ilI  cue  mines, 
Feniwylvania,  where  the  average  amount  of  isulphur  in 
die  ore  as  mined  is  9.5  per  cent.  In  kilns  operated  by 
fuel  fed  in  alternate  layers  witli  ilu-  ore  the  sulphur  is 
reduced  about  one-half;  but  in  the  kilns  where  gas  is 
applied  and  the  ineuideiKent  ore  sttb«e(|uently  sub- 
jected to  curi-ent.s  of  air,  the  percentage  of  sulphur  is 
reduced  )>elow  1  per  cent.  In  addition  to  reducing  the 
sulphur,  the  ore  is  improved  in  texture,  and  resnlts  ob- 
tained at  the  Wharton  furnace  in  New  ,Irr-i  v  -Imw  u 
verj  decided  ituproveuieut  independent  of  the  cliuii- 
nation  of  sulphur.  The  rmstinjBr  undoubtedly  affects 
the  physical!  i  liann'hT  nf  tlir  urr.  makiiiL:' it  tijorr'  por- 
ou»;  it  iii,  therefore,  more  readily  uttucked  by  tlie  blaiit 
furnace  gases.  Where  a  component  Is  to  be  elinuoated 
in  whole  or  in  part,  the  driving  off  of  this,  whether  it 
be  water,  carbouic  acid,  or  sulphur,  affects  the  texture 
of  tbe  mineni]  and  makes  it  more  readily  reducible.  It 
nay  be  that  the  combined  water  in  a  magnetic  ore,  or 


the  proportion  wbic^i  is  iiygro-copic,  removed  in  the 
process  of  roasting,  improves  the  texture  of  the  ore; 

but  thiv  i«  not  a  matter  u]K)n  whicli  enough  experiment 
has  been  made  to  sj>eak  with  detiniteness. 

Mr.  Kdward  Kelly,  manager  of  the  \\'liuiton  blast 
furnaces  in  New  .lersey.  stntp--  thitt  th.-  hisc  nf  tlir  <u-e 
mi.vture  u.-ed  in  these  fm  naces  i.s  Hit)crnia  niagiittic  uic 
a  dose  grained  refractory  oi-c,  which  is  roasted  to  s«'ciire 
lower  fuel  con^nnrption  tliuTi  is  necessary  when  using  it 
in  the  mw  stjitc.  Oac  fui  twce  using  75  iier  cent  Hiber- 
nia  roasted  ore,  12.,')  ])er  cent  Hibcrnia  raw  ore,  and 
Iti.o  per  cent  soft  Laik*'  Sn)>('iior  ln  iiiutitc  (the  yield  of 
this  mixture  approximating  jwr  (-ent  of  iron)  pro- 
duced a  ton  of  pig  iron  on  a  fuel  eonsomption  of  2.050 
pounds.  Another  furnace,  using  ".'»  per  cent  Hibernia 
un roasted  ore  and  25  per  cent  of  hematites,  nnjuired 
i;..'|io  |ionnds  of  fuel  to  make  1  ton  of  metal.  There- 
fore, the  apparent  saving  at  the  furnace  using  HilM  rnia 
ore  roasted  is  -ioO  pounds  of  fuel  per  ton  of  nieUil. 
With  fuel  at  $4  (lor  ton,  this  represent*  a  aaving  of  90 
cents  per  ton  of  jiig  iron,  which  the  management  at' 
trihutc«l  entirely  to  the  roitsting  of  Hil>ernia  ore. 

It  may  be  considered  as  an  establislu '  I  [n  ini  iple  that 
whenever  the  metallic  j  icld  of  an  ore  can  be  improved 
and  the  cinder  making  constituents  reduced  and  yet  left 

!  in  sufficient  quantity  tO  permit  satisfactory  smelting. 

j  such  H  tieatnieut  t8  more  economically  done  before 

I  charging  the  ore  into  tho  furnace  than  after  it  reaches 
the  tunnel  head,  and  it  may  Ijc  asserted  that  the  bene- 

I  liciating  of  ores  in  a  blast  furnace  is  the  most  expensive 

I  method  to  follow. 

I     To  determiliethe  msult.s  to  be  obtained  from  roasting 
j  an  iron  ore  a  practical  detuoustratiou  is  e^sscutial.  A 
;  laboiutory  test  will  be  of  valne,  bat  not  nearly  so  satts- 
!  factory  as  a  pmctical  trial  in  a  blast  f  nrnaco.  However, 
as  such  a  trtel  is  expensive,  the  laboratory  experiment 
must  be  relied  upon  where  there  is  no  roesting  appli- 
ance.   Thus,  by  taking  a  sample  of  unroasted  ore, 
I  crushing  it  tine,  and  similarly  treating  a  sample  of 
the  same  ore  ivnstcd ,  exposi  ng  this  in  tubes  to  the  action 
of  furnace  ga.ses,  or  of  a  irurrent  of  carbon  monoxide 
I  gas  at  a  low  red  heat,  the  aoiount  of  oxygen  in  each 
I  ease  removed  could  be  compared.  Such  a  test  would 
indicate  whether  a  sjiving  in  fuel  to  offset  the  expense 
I  of  roasting  is  probable.   Blast  furnaces  using  raw  Lake 
i  Champlain  magnetic  ore.s  i>eqnire  from  9,600  to  9,800 

[louiidsof  fuel  p«'r  lull  iif  iiictiil.  mill  in  similar  furnaces 
,  using  Lake  6u})erior  ores  2,lH.)0  to  2,2l'U  pounds  per 
ton  are  required.  With  coke  at  92.86  per  ton  the  fuel 
saving  of  tWiO  potiinK  tv  I'l  csents  a  decreased  ru-i  of 
Oi.fi>  cents  per  ton  of  pig  iron.  When  ujuguetitc^  are 
roasted  the  smelting  conditions  approximate  those  pre- 
vailing with  red  Im  Tvnititt  - 

Another  feature  wliich  has  attracted  uttention  in  the 
Lake  Superior  region  is  the  amount  of  moisture  in  the 
ore,  and  the  proposition  has  been  made  to  experiment 
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on  K  large  msole  with  the  ide*  of  reducing  thin,  n»  it 

limit>  thi^  yicM  of  tlm  oi"o  in  tlie  furnacf  fiml  iiii  ;iti~ 
additional  freight  by  vessels  to  the  lower  lake  and  from 
the  reoeiviiig'  dodtt  to  the  blast  furnaces. 

ADVANTAORS  OF  MIXING    IKO.V  OKKS. 

The  circuiu;itanceij  »urrouiidin<;  the  luiuing,  hand- 
ling, knd  tnnsportiiigf  of  ores  from  the  Lake  Saperior 

iron  rejfion  spom  to  have  a  decidodly  Iwneficial  influence 
in  »evaring  the  dcli\°ery  to  the  bla»t  furnaces  of  ore:*  of 
nearly  uniform  compodtion.  Similar  oonditiona  pre- 
vail cl^cwlien',  but  lint  til  t!ii'  •^;^IH'  (^\t>'iit  ii-  in  the 
Lake  Superior  i-egion,  because  of  tl»e  ahv  of  the  de- 
po«»it8  in  that  district,  their  liberal  exploitation,  their 
Histnnri^  from  points  of  con.sunipf ion.  iind  cliiuatir  c  on- 
ditions which  limit  the  water  trau!>i)ortation  of  ores. 

All  iron  deposits  vary  more  or  lees  in  diifeFent  por- 
tioii~.  This  variation  may  l>e  in  the  porcontafr'  nf  iron, 
silii-a,  plios>pborus,  or  other  iugredientii,  and  where  u 
furnace  depends  on  local  mines,  drawini;  upon  tliem 

fi'oiii  <!;iy  t'l  diiy.  i  ci  fivinir  it>  n'k  |)ni«'ticall}'  iiiiiu'd. 
gi-eater  irregularities  are  to  lx>  expected  in  the  ore  de- 
livered (ban  vhereore  pasaeatbronpfb  various  bnndlinga. 

In  the  Lnkr  Suprrioi-  region  fho  pr;irtir*oof  tholarjjer 
mines,  althougli  the  mineral  may  nominally  be  of  uni- 
form dMnater,  is  to  win  ore  frmn  several  portions  of 

the  deposit  siitiiilt;incoi;'<lv.  Tin-  <n-v<  >o  won  may  1)0 
mixed  in  traimi  going  to  tlie  on;  docks,  or  tnun;4  may 
be  made  op  entirely  of  ore  from  eertain  portions  of  the 
mines.  I'nlfss  the  chemical  composition  of  tlii-i  ore 
varies  notably  in  the  {jereeutages  of  iron  and  phofi- 
phorus  no  Mgrefation  is  neeesnry,  and  a  nmnber  of 

bins  in  the  shipping  d(M'k  aro  filled  with  t)re  as  it  comes 
down  in  the  railroad  trains.  A  vessel  brought  to  the 
side  of  Che  dock  receives  ore  sinmltaneously,  or  nearly 
so.  from  a  nnnibor  of  alternate  ]Kiolvet  sjxnits,  anil  is 
then  moved  to  intc>rmediale  sp(>iit>.  As  the  liins  or 
pockets  hold  sevenil  carlt)a(l.-.  each  there  is  a  tnixture  in 
the.se  and  ii  further  mixture  in  the  lioUl  of  the  vessel. 

When  the  ve>sel  reaches  the  re<-eivinjr  dock  the  ore 
is  t4iken  out  l>y  mechanical  appliances,  seldom  by  hand, 
the  buckets  deliverinjf  the  t)re  either  to  stock  piles  on 
the  re«-eivin}^  tlocks  or  directly  into  cais  which  <-ouvcy 
it  to  the  blast  fiu-naoe. 

As  the  shipping  season  on  the  Great  Lakes  covers 
Usually  about  seven  montiu  in  each  year  the  lilast  fur- 
naces must  either  carry  stocks  of  ore  at  the  plants  or 
have  them  held  at  the  receiving  docks.  Such  accumula- 
tions of  stocks  result  in  securiu'^  a  jfcneral  mixture  of 
ores  from  each  min<  v\lii.  Ii  -njtplies  the  piunt.  Where 
work  is  prosecuted  in  thi»  winter  in  the  Lake  Superior 
re^'ion,  it  is  confined  principally  to  dead  irork  or  ex- 
ploration, Ini^gel}''  to  oi>ening  up  cirifts  OT  dambento 
facilitate  mining  during  the  next  season.  This  ore 
taken  out  in  the  winter  becomes  thoroughly  mixed  in 
the  stock  pile  and  is  Aubject  to  the  same  handling  as 


I  above  described.   Even  if  the  ore  is  delivered  from  ves- 

i>  din'ctlv  to  cars,  atid  these  cars  are  dumped  into  the 
.  binii  at  the  bla»t  furnace,  there  i«  the  admixture  of  ore 
I  from  different  parts  of  the  mine,  resulting  from  hand- 
!  Ilii;;  at  the  shippinjj  and  receiving  docks,  a  mixture 
which  it  h  not  poiioible.to  secure  from  ores  which  are 
mined  and  sent  dii«ctly  to  the  furnace.   The  result  is 
ilii'Lake  Superior  on  -  fr^ru  iliflni  iii  miii«'-  natur- 
ally have  gi-eater  uniformity  than  tho.se  from  other  sec- 
tions which  may  have  ores  of  equal  desirability.  This 
may  sccin  an  unimportant  matter  when  the  avcn»>ie  of 
the  ores  chained  dettirminc  the  basi^  on  which  to  u^e 
them,  but  it  exerts  an  effect  on  the  operation  of  the 

ftll  lKirr  bri-misf  tliero  ma.V  be  COIl>fant   i-li;,|iLri  -  wliirli 

;  ullect  the  iiuxing.    For  if  at  one  time  of  a  day  the  ore 
is  low  in  itilica.  and  at  another  time  oomparatively  high, 
althoii'ili  till-  nil'  1 1  lines  from  the  same  bin.  the  lluxing 
will  uot  be  as  perfectly  equated  ass  desired.    As  a  con- 
'  sequence,  the  interior  lining  of  a  blast  farnaee  is  at- 
j  tacked,  or  the  pig  iron  produced  is  niote  int'Lrtilar 
'  than  if  the  same  relation  k^tween  the  guugue  material 
.  in  the  ore  and  the  Iiuxing  medium  was  muntained 
steadily. 

CLASstnoATitw  OiF  laox  owe.  pnoDcrcnoK. 

I    The  rapid  growth  in  production,  both  absolutely  and 

proiKirtioiiatcl y.  nf  red  lieinatite  in  tli(^  rnitc  !  Stati>s  is 
j  illustrated  by  Diagram  i,  which  shows  pnniorlionatelj" 
the  quantity  of  red  hematite,  brown  hematite,  mag- 
netitc,  ami  i  ur'innate  iron  or.  -  produced  in  1889  (the 
I  classitication  being  tluit  of  the  Eleventh  OensuB)^  and 
I  from  18>H>  to  1903,  incltiaive.  While  there  has  Iteen 

a  decided  increast-  iti  red  honuititr-.  tlu  i  r  li:i^  been 
an  advance.  absiibilel\'  but  not  puipniiimiuiely,  in 
brown  hematite,  and  :i  decline  in  the  puijHution  of 
magnetite.  iililiDUL'li  in  lute  years  tbis  liii>  been  nearly 
stationary.  Tlie  ipiuntity  of  curbonate  ore  has  coi»- 
stantly  decreased. 

Diagram  II  gives  the  wlative  quantities  of  each  class 
of  ore  supplied  'ty  the  more  imi>ortaul  producing  states 
for  the  three  cen^flis  years  1S80,  im\  and  1902.  The 
illusri  U^iin  diM-s  nut  embrace  the  states  producing 
sninll  i|L  [Ulitics.  Kven  if  the  year  I'.Mto  had  been  !«- 
|i  iMi  1  lur  the  comparison,  the  <;rovvtb  o\  er  isM*  would 
have  been  .shown  to  !•<'  almost  us  great  as  that  of  16>5V 
over  1*80.    The  incicase  of  ltn>2  over  1889  is  greater. 

The  plate  slio«s  that  the  entire  production  of  Min- 
nesota, and  neitrly  all  of  the  output  of  Alabama, 
Michigan,  antl  Wisconsin,  is  classed  as  i-ed  hematite. 
'  It  also  shows  the  ad\ance  made  in  thirteen  years, 
which  is  most  notable  in  Alabama,  Michigan,  and 
Minnesota.  The  majority  of  the  brown  hematites  are 
indicated  as  being  mined  in  Alabama.  Colorado,  fieor 
gia,  Pennsylvania,  Tennessee,  and  the  Virginian,  while 
the  magnetites  come  princiixilly  from  Kew  Jemty, 
Mew  York,  and  Fdnnsyh-ania.  The  production  bos 
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declined  in  New  Jersey,  New  York,  PennsjIvHnia,  tind 

ill  tlif  >,'r<>iip  of  states  wliioh  inch;<1f  ^  '"iill  nthcis"  not 
specittllf  desijfnatetl.  NeoesMSurily  whore  the  qiuiDtity 
of  any  one  kind  of  ore  has  been  too  Muall  to  be  sbowu 
oil  the  phtte  it  ha-  5)ccii  (iriiiltcd  Thf  I'  ljcnd  of  «'oIoin 
and  the  .'syi^tein  of  .single  uiul  doiiblu  cro.-vs  luUchiug 
illustrate  the  different  v»rietiea  d  oreft  for  tfae  three 
cen»UA  years  covered  by  the  diagram. 

ntoDucnw  or  iROif  obb  in  ijmhk  hinbs. 

The  proportion  of  the  output  of  the  United  States 

i-oiitrihutod  In*  Iiirpo  mines  is  a  matter  to  w      li  iitteii- 
tioa  haa  Ijeeii  Umwii,  and  Diuirram  III  is  presented  tu  i 
ninstrate  this.   Data  an>  not  »t  hand  showing tlie  nnm-  ! 
)>er  of  larf.'e  mines  nnd  tlii-ir  Intul  'nitput,  exi'Opt  for  ' 
the  i'ears  beginning  with  isni;.  out  the  total  jiniduetion 
18  given  for  the  centiaii  ymis  lS5i),  isiio,  18T(»,  is^o, 
nnd  Tlie  full  lines  of  the  column  ilhistnite  the 

total  production  of  the  ore,  while  tbu  shaded  portions 
show  the  qiiantity  contributed  by  mines  supplying  over  j 
50^000  tons.    The  total  nitnibcr  of  the  lariri^r  mitips  in 
each  year  since  ISDl  appears  in  numeinis  at  the  side*!  i 
of  the  resjR'i'tive  cohimns.    This  showinjr  demonstniteH 

that  while  there  has  been  an  increase  in  the  output  of 


thesnmller  mines  the  bullcof  the  augmented  product 
is  due  to  the  larger  mines. 

OOimailPOBAKBOin  PRODUOnON  of  IIDN  OBE  IK  THE 
VNftBD  aXAIKfe,  OKEAT  mnAIH,  AXU  GBBNANT. 

Diagram  IV  shows  frir  llu-  years  ISSrt  to  l!»o-i.  inclu- 
rive,  the  relative  quantities  of  iron  ore  produced  in 
Great  Britain,  Germany,  and  the  United  .States,  and 
thf  !>rojx)rtion  of  the  pindnrtion  nf  tin  rniti  i!  Stuto-i 
bupplicd  by  the  Lake  Su^wrior  i-egion.  It  will  be  noted 
tbat  with  the  exception  of  1894  the  United  States  was 
a  hirir'-r  prndnrci'  lliaii  fitltnr  (!n?at  liritain  or  (ier- 
uiauy.  The  strides  hy  which  these  competitors  have 
been  distaneed  is  illustrated  by  the  showing  for  the 
interval  frnni  isiwi  tf»  1!*0';>.  A  varying  and  prarticiilh' 
decrea>sing  tendency  of  the  iron  ore  trade  is  illustrated 
for  (ireat  Britain,  while  a  general  advance  is  shown  for 
(iennuTiv.  The  plate  indirnte.H  the  relation  to  the  iron 
ore  ludustr}'  of  the  United  States  lK>rue  by  the  produc- 
tion of  the  Lake  Superior  region,  which,  since  1899, 
has  been  greater  than  the  annii;i!  output  of  the  mines 
of  Great  liritain,  and  isiuoe  iiioo  considerably  in  advauce 
of  the  total  product  of  the  Geiioan  mines. 


.  kj  i.u^  i.y  Google 


DIAGRAM  III^ANNUAL  PRODUCTION  OF  IRON  ORE  IN  THE  UNITED  STATES. 
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DIAGRAM  IV.-CONTEMPORANEOUS  PROOUCtiON  OF  IRON  ORES  IN  THE  UNITED  STATES.  GREAT 
BRfTAJN.  AND  GERMANY:  ALSO  RELATIVE  PROPORTION  SUPPLIED  FROM  THE  LAKE  SUPERIOR 
REGION:  1B89  TO  190*. 
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MANGANESE  ORE. 


Although  aiiinganese  occupies  an  important  position 
among  m«l»]fi,  and  h  neoenarjr  in  tlte  manufietare  of 

strol.  of  jflasH,  ftiid  in  the  rhf  ni!<  al  industry,  the  pro- 
duction in  the  United  Stutes  is  Hiuuil;  and  in  1902  luuy 
properly  he  dkooimted  to  the  extent  of  ft,000  long  ton^ 
repirtpd  ns  mined  in  Montana,  which  wan  not  fanne- 
diutidy  available  for  consumption. 

Table  1  isaooimparative  snmmaiy  of  the  statistice  for 
the  indiutiy  aa  reported  for  the  years  1909, 18S9,  and 

Tahui  1.^-QMivinniiffKMiinnaiv:  tUa^MOt, 


 1 

IMS 

IBM 

19 
19 

IS 

|e.396 

IW 
$74,a!4 
IS,  Mi 
117,  T2S 

l(i,4T7 

nn.ni 

tl23,»> 

24,l;i7 

10 

■m 

'M'SlilD 

111 

tlA.lcM 
> 11,390 

Wlairv't-'arncn: 

Co^otiuppile*  and  miifim*  

>  Not  re|iorte<l. 

•  Not  repoflfl    [.iirsii.  ly. 

> Includes sauincs.  uuc  wparable,  ot  10  salaried  tmplojrcc*. 
<  Indudet  fui  toot,  uiui  an  mUBMea  nine  ol  WkWH  fdc  wtUcb  anaUNte*  of 
wiiMtnaiK        and  tOattiMpmm,  ma,  wwvnM  «iM*lB«Ue. 


Inthe  \  ear  1^)2  the  data  arc  given  in  full.  I>uf  for  the 
previouH  ceiu)U«  years  soioe  details  are  unobtainable, 
and  in  tlte  year  1680  there  was  1  mine  from  whieb  no 

infiii'tiiitlion  wiix  Necurcd  «xeopt  tfatt  produotian  of  ore 

and  its  estimated  value. 

Of  the  19  mines  reported  in  1002,  3  were  in  Odifor- 
nia.  C)  each  in  Georgia  jukI  Vir«»tnia.  2  in  Arkansa.s,  and 
1  eaeii  in  Montana  und  bouth  Carolina.  The  entire 
luiiutH  r  \va>  controlled  by  19  operators^ of  whom  8  were 
individuals;  .5,  lirms;  and  fi,  ineorporated  conipanie.s. 

Cajiital  Ktoek  oj'  oiwrjxo'ot^  wmpanum. — Table  2, 
which  follows,  presents  the  statistics  of  capitelintion 
of  incorporated  Gompanies. 


Taulb  U. — i  ^pitalitaiiim  n/  iitmr/Ktmli  -:'  rt.rh/itmitli;  190t. 
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j     Table  ^  shows  that  the  capital  stock  issued  amounted 

!  to  $3,455,050. 

Ill  issy  the  inquiries  in  n-<;anl  to  capital  were  dif- 

I  ferent  from  liN)2,  the  capital  inveiited  iu  lauds,  build- 

I  ings  and  fixtures,  maohinerj,  tools  and  imptementa, 
live  stoi^k,  ea.*ih,  and  stock  of  oiv  on  luiiul  being  asked 
for  at  that  census;  therefore  no  Gompari>K>n  uf  any 
T«loe  can  be  made.  According  to  the  reports  made  in 
l)S89  the  t<ital  amount  of  <-apita1  invested  was*  $2,188,9.50, 
divided  as  follows:  Land,  $1,618,650;  buildings  and 
fixtures,  $98,700;  machinery,  tools,  etc.,  $888,760; 

other  itiMii^^.  inr-IiiHiii,,'-  <  ii<ti.         7. M.'jO. 

EnijJ»y<t/i  and  ic<uj<.».  in  Tsible  10  the  statistics  of 
employees  and  wages  are  presented  in  detail  by  ataten. 
The  different  classes  of  salaried  oflkials  and  wageniani- 
ers  are  given. 

Of  the  total  amount,  $84,319,  reported  as  paid  for 
salaries  and  wages  in  the  production  of  nianrfnnrso  ore, 
$74,924,  or  88.9  per  cent,  was  paid  to  wagivtairncra, 
and  $9,395,  or  11.1  pel*  cent,  to  the  salaried  offieftls, 
clerks,  etc. 
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Table  iu  shows  aLso  the  uverago  iiuiiiiior  of  wsigts 
earners  at  specified  dailj-  rateaof  yuy  hy  «k  .  uiiatitms. 
.Minci  s  ronstitutod  4'.*J>  pnr  t<'iit  of  the  total  numl>r>i  of 
wiiyt-earnerd,  and  ol!  ail  miiierii  »0.-_»  per  i«  ut  were  em- 
ployod  at  ratps  from  $1  to  $1.S4  jxt  duy.  This  low 
wuf^e  nite  was  dill-  lo  llie  fad  tliiit  iiio«t  of  the  <>mi)loy(M'.>. 
were  uiiiikiUed,  and  the  wage»  paid  in  the  i^utbern 
»(iatei<i  vrnTC  lower,  tm  a  rule,  than  thoMC  prcTtiiling  in 
till'  I*iiUe  Superior  n  i,'i<>n,  where  the  <  liiii:itie  condi- 
tion* are  more  eeveix*.  Of  the  li>  engineers,  H  received 
93  or  iDore  per  day.  Miners*  helpers  formed  a  small 
clas^.eotistitiitiiijr  I.''  jwr  cent  of  the  toUi!  un'j,  eanu-rs. 
The  vitmti  of  "alt  other  wage-eariiei> "  luimbored  fiij, 
composed  chiefly  of  ordinary  lahorpn?.   Of  thcH©  work- 

mou  per  eent  i"ei-eived  frnin  ^^1  to  i^l.i^t  |mm- day. 

the  saiue  general  rate  sks  that  of  many  of  the  minerK, 
while  7.1  per  cent  received  $1.36  or  more. 

The  a\'eni're  titmiln  ;  (if  « ■  unieiN,  men  and  Ikivs, 
oinployeil  during  each  month  i>(  the  year,  i«*  also  shown 
in  Table  10.  With  the  exception  of  the  mines  in 
(leor^'ra.  w  liere  emplo\  miMit  ic  Mcrirully  eon>tai»t. 
the  average  number  of  wage-carner.s  varied  consider- 
ably.  It  will  he  noted  that  durin|r  the  Hummer  and  fall 
inoiitli-;  till'  :i\  iTUL'*'  iianilMT  nf  wn'jfo-eariiers  in  N'irjiiiiiii 
was  cuusidenibly  augmentt'd,  falling  oil  during  the  win- 
ter and  eaily  aprit^f  montbs.  In  California  the  opera- 
tioii.s  praetieally  i  l<^ed  in  Aogustand  ivnoained  in  this 
condition  until  the  end  of  the  year. 

For  the  various  mechanical  operationB  inquiring 
power  at  the  mines  thcTO  were  11  ateam  engines  of  364 
bontepower. 

.  J^ro4u(^im. — ^To  show  the  relative  production  of 

nmnv'anesi-  oi'cs  in  ll*02  and  in  earli  of  the  nine  years 
precj-dinjif.  Table  3  is  presented.  It  gives  the  produc- 
tion, total  value,  and  avcraife  value  per  ton  of  ore  at 
the  mines. 

Ton,!-:  .'t,  —  t\fffhtrfn<i^  f.i'  >.lwl>/^illil■^J.■  r,, .  >.-  t.^:*  i tU''/^\  | 
I^L'nJti'U  Hinlfn  tiwIuKictil  ititrvej;.  "  Mineral  Uc>4rtu<w  »f  (he  t  uitvd  Hla(«8."J  j 


TAUijc  4. — J^roduction  and  valtu:,  and  meragt  value  per  ton,  oj  nutn- 


(lODVtolU). 

VaUie. 

Vklue 

liertMi. 

M,4n 

n«i.w 

I'l 

,V  I  '. 

-sii; 

1(1, )7-. 

-.ri,  ^>i 
1 1 1 
i'l 

11T.«» 

1-.'  o:i 

[■  'V. 

i'' 
('< 

a.  Ml 

Vi)l;flilljl   

^titilii  ( '(ir  1  liTiii   

i:i  H' 
w 

<  Xot  given  Bejnntetf ,  Id  oHIer  lo  avoid  dli(IOMli%  oiivfttinM  uf  InWvMlMl 
oMbltolmiMiti. 

In  ]>r()dueinj;j  thr  tctal  for  li»02,  lti,477  tons,  valued 
at  ^17I,IU1, 6  states  contributed,  viz:  Montana, Georgia, 
Virginia,  California,  Arkansas,  and  South  Carolina,  in 
the  ortler  named. 

The  following  table  gives  the  production  by  statefl 
for  the  census  years  1889  and  1903,  and  for  each  of 
the  twelve  years  intervening'.  The  figiii'e.s  for  the  years 
between  l$8i<  and  im'J  were  obtained  from  the  statis* 
tical  reports  of  the  United  States  Geolo^cal  Survey. 

Tabu  5« — /VcKfaefmi  iifmanganae  ort»,  ty  HMttr  tS89  (»  JSOK. 
[imltcd  Stole*  Gctilaglcal  Snner. "  HImmi  ncaaarctc  « tbc  liMM  Stai*."] 
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The  following  table  .shows  the  quantity,  total  vahie« 
and  average  value  per  ton  of  the  manganese  ore  pro- 
duced by  states  in  the  year  1008.  The  production  of 
South  Carolina  wii.s  a  sample  shipment,  the  value  of 
which  waa  e»tuiiated: 


The  (tsit|i!it  of  ihe  three  .slates  prodiieiii}.'' (he  trrentest 
<piaiitities.  viz.  Virfriiiia,  (»eor}j:ia.  and  Arkansas,  as 
well  as  the  total  for  the  United  Stales,  sliows  a  marked 
falling  oil'  siiiee  the  year  1889,  when  the  total  mine<l  in 
Viri:inia  ^^as  H.iil'i  loiij,'  ton.s;  in  (Jeorgia,  ."i.i'ns  lonjj; 
tons;  in  .\rkaii.sa.s,  long  tou.s;  and  in  otlier  .states, 
l.s-b'i  lon^'  tons;  a  total  of  fil,197  long  tons,  valued  at 
Si>lo.."»i)<.t. 

In  the  year  1902  the  production  of  manganese  ore 
|ier  wage-earner  \raa  greater  than  in  either  lSSi>  or 
l{^^>t>,  being  85  tons,  aa  against  5(i  toiw  in  1889  and  49 
tons  in  18W.  Bttt  for  the  cen.4U8  year  1889  the  total 
number  of  persona  employed  is  gi\  en  for  the  time 
during  which  the  mines  were  operated^  whereas  for  the 
census  year  1903  the  average  number  is  the  number 
that  would  be  reipiired  at  continaoua  employmeDi 
throughout  the  year. 
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itn/nii  f  "  'if  tuaHyutit^nc  o/'f. — Till-  I  iiitcd  Stales  is  ilu- 
largest  nmtiufacturar  of  ateel  in  the  world.  In  the  prm-- 

esso-f  of  the  i-oiivorsiun  of  iron  iiita  -tfu-l  spicj^elcisoii 
or  f«'rrom«njjrniu'-it?  olitaiiicil  from  iiian;runt's('  or  iiuiti- 
"furiiforou^:  on>  is  u  not  i'ssity.  (.'onsr(|in  ritlv.  owinjr  to 
tho  iiisuffrripnt  >upply  (tf  tliis  ininoral  otdaiiifd  in  the 
I'liitwl  States,  hirofp  qiiuutiticb  tiro  iiiii>t)rt('d. 

Through  the  courtesy  of  the  llurciiu  of  Stutistit  s  of 
Xhv  Hepardiu'nt  of  ( 'oiiuiutco  iind  LulMir.  the  followinjr 
table  hu-s  boon  prepared  showiug  the  iuiportatiou  of 
manganese  ore  iuto  the  United  States  during  the  cal- 
endar year  19Q2,  by  countries: 
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Table  li  jibow-s  tlmt  in  the  census  year  lififJ,  •J3b,i>t(i 
long  ton«  wpro  imported,  valued  nt  Sl,981,9ftS.  an  aver- 
up- of  ^^"^.•_'<>  per  (on.  Thi*  vahuif  i' iti-  j  il  n  i  1  on  ihis  ore 
are  a->  invoiced  al  the  puiul  uf  .s|iipiiu>t)l,  and  do  nut 
influde  the  cost  of  ocean  freight  to  the  United  States 

or  rail  i  hariji's  to  points  of  <  onsiiiiiptluri.  'I'he  [>riii(  i|»:«l 
cuutributur  wa«>  Brazil,  with  a  total  of  lM2,doU  lung 
tons,  valued  at  6l,00e,»69f  The  other  contributing 
comitries  were  Itidiii.  Ciibn.  'rnrkey.  .Sj-kiIu.  Hiissi]). 
Japan,  (ienuany,  Coloi)i)>iu.  I  nited  Kingduni.  Cunadn, 
and  Belgium,  in  the  oi-der  named. 

Tho  following  tii'il<"  <^':vr-  the  quantity  !in<l  vuhie  of 
uiangaueiio  ore  imported  into  the  L'uited  Statej*  fi-oni 
18811  to  1902,  incluaiire: 

Tabu  l.—Importt  ^  tiungimest  am  Jti8»  to  IMS, 
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163.722 

'J,0r2.  :*'ii 

Table  7  shows  tliat,  with  the  e.vceptiou  of  the  year 
ItHM),  the  largest  quantity  imported  was  in  the  year  1962. 

It  will  !«■  of  int<>rest  t<»  note  lliat  in  the  yetii'  I**"!, 
24.11>7  Kjiig  tons  of  domestic  many^atiese  (»re  wt  it  pio- 
diu-i'd  and  4.2.s»l  long  tons  of  niangaiiese  on-  imported; 
(\  In  I  ens,  in  the  year  Ii'-  ITT  I  'lisj  tons  of  dome.stic 

manjjanese  ore  were  mined  uud  ii;;.».."»7()  lonjf  tons  itti- 
portcd.  In  the  fourtr-en  years  under  consideratitni  thu 
ntaiiganese  mines  of  the  I'nitetl  Slates  have  eontributed 
197,814  long  tons,  while  the  importations  have  amounted 
to  1,436,950  long  tons;  therefore.  s7.i»  per  eeiit  of  tho 
manganese  ore  used  in  the  United  .States  dnriiifj  these 
fourteen  years  <'ame  from  foreipn  eountries.  In  tho 
year  liHii>  the  quantity  of  imiwrted  man^mese  ore  ivp- 
resented  '.«..")  per  cent  of  the  total  eonsiimpt  ion.  In  l!H/2 
the  greater  jMirtion,  2iio.434  long  tons,  of  the  manga- 
nese ore  brou^rht  to  this  country  was  received  at  the 
port  of  Balliuiore,  Mai'ylan<l. 

WnrffPn  produfttoti. — As  the  greater  portion  of  the 
manganese  ore  consumed  in  this  country  is  obtained 
from  foreij^ri  nations,  Tal)le  S  i-c  ]ih  -.i  mIi  i1  siiowing  the 
production  of  the  more  important  manfranes4>  jirodueing 
countries.  For  »iu  li  country  the  latest  I'eliable  statis- 
tics obtMinabie  buvo  been  used,  the  ycnrs  to  which  the 
figunw relate  being  indicated  in  tho  table. 

TadI'B  8» — llwW*  l/roduciioH  «/  mtimjtiufte  urfii. 
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1  liXfj^ITt*. 


Bueaia  has  for  years  been  the  Uigext  ))roducer.  the 
bulk  of  the  ore  coming  from  the  Cauca.<<ns  region,  the 
mhu'slH'ing  Kxat^'tl  in  theSecharopsiu  district  of  the  gov- 
ernment of  Kutais,  not  far  from  the  exti'eme  casMrn 
ithore  of  the  Black  Sea.  near  Poti.  India  has  tmfibi-- 
tant  de|Ki>its  which  have  been  activ  ely  exploited  in  l^t* 
,\earH,  inm^t  of  thot<e  I'runi  which  shipments  are  nlafle 
being  located  in  the  presidency  of  Madras.  In  the 
vi  ii  *;nH  Hnizil.  where  the  man-ai.i  indii.stry  has 
l)e«!ii  lately  developed,  took  third  position;  most  of  the 
ore  mined  being  obtained  in  the  Minat*  Geiiies  and  Naz- 
areth <listriet<.  "n.-nted  in  the  state-  of  Minas  (ieraes 
and  liahia,  ie.-«iieetivi  ly,  in  the  eastern  centml  purtion 
of  the  «ounti'3'.   Spain,  Turkey,  Cuba,  and  Chile  have 
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iinpurtaut  deposiU  o£  u)aii<,^am'SL'  ori'v  lunl  filial i  <|uau- 
titiM  are  obteined  iit  tln'  Au-;ti'iiin  Empire.  Fi-ance, 
(}ct!!i-Mi\  rfrcofc.  Italy.  Portugjil.  Swciii'ii.  J;i]mn. 
Ciiuuiiii,  Ni  sv  Zt'Hljiiiil,  antl  in  Australia,  i-'nilutr  to 
appTeciiiU>  the  necessity  of  oarcful  prepamtion  i>t  (uxh 
hun  restricted  the  quantities  shipped  from  some  of  theM< 
cuuutrieji. 

In  the  Dnited  Stat(>8  the  nmiiganosc  deposito  rxplnitod 
are  cither  of  mmparatively  small  oxtetif,  or  the  min- 
eral contain)*  pliosphuriu;  or  «>ilica  iu  .sm-h  proportion!* 
an  to  limit  the  transportation  value  of  the  ore,  or  the 
do|XKsitis  are  too  far  remove<l  from  markets  wheiv  tlte 
ore  would  be  consumed  to  make  their  development  at 
prwent  deniable.  Mangniiese.  however,  either  in  the 
form  of  an  ore  or  asfKJciated  with  iron  or  silver,  has 
been  supplied  in  larjjo  quantities.  The  Imlk  of  this, 
being  applied  to  the  manufntture  of  steel,  is  sold  under 
limitation^,  wlierein  the  nuMlicum  of  pho.sphorus  and 
the  p»  ReiUiijff  of  silica,  cait  uiated  ou  tilidinir  seales. 
affeet  the  priees  paid  for  the  ore,  thus  eeiioiisly  inter- 
feriufj  witii  the  development  of  sonie  properties  where 
the  <|uantit y  in  appuruully  suilitieul,  but  the  quality  is 
not  desirable. 

V'l/uf  of  hKiiti/iDii'M,-  iti'iM.  Manijani'se  ores  are  valued 
from  a  sliding  fseale  for  the  ore  delivered  f.  o.  b.  cui'.sat 
the  large  t^Wfl  works,  the  prices  being  bused  on  ores 
oontaining  not  more  than  s  jier  cent  of  silit-a  or  more 
than  one<tenth  of  1  ]>er  cent  of  phos])horus.  1\>  illus- 
trate, tiie  following  may  be  taken  as  the  prices  for  man- 
ganese ores  delivenil  in  the  Pittsburg  (Pa.)  distriet, 
they  being  tiubject  to  change  without  notice  unless 
otherwiae  agreed: 

PHee$ pafd/or  maafrntte  ere  tUUtend  in  (A«  PSUdnrff  (Fa,)  Hilrkl. 
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rsire  pbr  rxiT. 


Inm 


<ttv  conlnlniiiK— 

Above  4»  fnyr  rent  , 

Itt  to  49  JK'T  Ol'tlt  . . 

a  t»>4(i  tHT  oi-nt , . 
« to  «  per  n-nt . . 
37  lo  40  pt'i  wot . . 
Mll>S7lwrc«nt... 
ntwMp«r<«Dt... 


» 
SI 

34 
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Thciiie  prices  are  subjert  to  dednctionB  n»  follows:  For 
each  1  per  cent  of  silica  in  exces.s  nf  s  [,,1  n-nt,  15  cents 
per  ton,  and  for  each  two-hundredths  of  1  per  cent  of 
pltosphoma  in  pxcesft  of  one-tenth  of  1  per  cent,  1  cent 
per  unit  of  manganese.  Settb'ments  are  Imsed  on 
analyses  of  the  ores  dried  at  21:2^  F.,  the  percentage  of 
moistare  In  samplee  lAea  taken  being  deducted  from 
the  weight. 


The  value  of  ore  at  the  mines  would  be  prac'icaiiy  the 
priceobtained  for  the  ore  delivered  in  the Fttteborifr dis- 
trict, n**  above,  less  tninsportatioti  charges. 

Ill  the  manufacture  of  steel  for  various  purposes  and 
by  differi'nt  methods,  the  metallic  mangtmese  required 
ninges  from  about  !•  to  4<»  pounds  pei-  tmi  ( if  innfnts  pro 
dua'd.  the  uvenige  for  the  entire  steel  industry  appro.xi- 
Diating  -20  pounds  of  metallio  manganeee,  or  about  S5. 
pounds  of  high-grade  fermnuuiganese  per  ton  of  ingote 
made. 

Mangan^ferotfs  inm  oivx.  -In  addition  to  the  true 
manganese  ore  protluced.  considerable  tpuintities  of 
maiiguuiferous  iron  ore  are  obtained  in  the  I'nited 
States,  the  statistics  of  which  areindudetl  iu  the  re]x)rt 
on  iron  ores.  In  the  year  1002  there  wa.s  obtained  i  n  the 
.state  of  Colorado  13.275  long  tons  of  this  class  of  ore, 
in  wtlieh  the  jiercentage  of  manganeKe  varied  from  IS 
fn  H'i  per  cent,  having  a  total  reported  value  at  tlu' 
uuues  of  ^.^i./lTl.  This  ore  was  all  used  iu  the  jjroeluc- 
tion  of  spiegoleison  ateteel  works  and  shfiuld  properly 
l)e  classed  as  luaiigaiiest^  ore.  liut  owing  to  the  im- 
]H)ssibility  of  segi'egating  tlie  proportion  of  wage- 
earners,  wages,  and  other  expenses  chargeable  in  the 
different  mines  from  which  this  ore  was  ol)tained,  the 
data  were  included  in  tlie  statistics  of  iron  ore.  lu  the 
Lalce  Superior  region,  alsoi,  considerable  amounts  of 
iron  ore  are  won  which  carry  Kmall  percentages  of 
manganese,  but.  as  a  rule,  this  does  not  exceed  1  per 
cent.  In  Virginia,  too,  a  anall  quiintity  of  mangauif- 
erous  iron  <u-e  has  been  secured  while  mining  true 
manganese  ore. 

The  following  statement  shows  the  quantity,  per* 
centage  of  manganese,  value  at  the  mine,  and  average 
value  per  ton  of  nianganlferous  iixm  ores  mined  In  the 
United  States  during  the  year  1902: 

iVodiMffon    tmnganiftreiu  inm  omi  19<u. 
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The  following  table  presents  the  pnxtuction,  total 
value  at  the  mine,  and  average  \  alue  |)er  ton  of  the 
manganiferous  iron  ori's  i»btained  in  the  I'nitetl  States 
from  lS!»t>  to  incliUiive,  the  statistics  for  the  years 
between  tJie  two  oensnses  being  obtained  from  the 
reports  of  the  United  States  Geological  Survey. 
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In  the  JMr  I88d  the  totnl  prtHliR-tion  of  niungiuiif- 
erous  iroD  ores  in  the  United  States  was  Sii,^  loug 
tons,  valned  at  $271,1180.  In  1903  the  producUon  ww 
901. iM  4  lon^'  toHs,  an  inci'vwe  of  817,780  long  tons,  or 
nearly  ti>iifol<l. 

Aiy,  iifi/'  miM  iiMnttaniffrom  imn  (H^*. — Tn  th«>  state 
of  (_'<>lonulo  iir}^fiiliffnms  iiiiiii^Mnif)'n)<ci  inni  ore  is 
obtained  from  precious  uietal  uiineii.  Tim  ore,  con- 
taiotnjr  An  insufficient  quantity  of  flih'sr  to  make  it 
viilinilik' oil  tliat  iu'i-oiint,  tinil>  i  ii  ;nh  intu  ki  t  :i  |!u\ 
for  ui»e  ill  suieltcits.  The  ore^  wiiicU  urr  uiiiied  chi«!tl,v 
in  tbe  vicinity  of  I jpadrill^.  Colo. .  are  classed  utmallv 

a-  r.tr'ioiiiit!'.-..  siilphiili--.  iixi.I.'-,.  and  siliri'olls  olt's. 
Till'  lii>t  two  cliuisies  urc  «li>ix;iid»'nt  for  llieir  value  u|Min 
the  carbonates  and  sulfdildes  of  lead  and  silver,  but  tbe 
o\ifli'-  iiikI  stliriTin-  oiv.s  niuy  inav  11.  it  Uv  dvyx-iuU-ut 
on  tlic  priu'cious  inctul  content,  and  uiilcs-i  tlii'  value  ol 
the  ores  for  smeltingf  fmrpoees  wa»  greater  than  the 
cliiirj»'o  for  tlif  (■xtnirtinii  tho  pri- ■ii>!i>iiu*tal  (ujiproxi- 
luatiug  SJ'J  piT  toiij  tlu'v  tune  lieiMi  omisidered  a*  iron 
ore»  and  included  in  the  report  on  that  mineral.  Tbe 
total  qiiiiiititv  of  those  ores  ( wliit  li  rontaiii  vai  vinjr  i  - 
L'»Mitaj;<'s  of  umnj;«iios(>)  iiiinod  in  tlio  vwir  I'Myj  was 
l!M.13i  long  tons.  vaJiicd  at  *itn.sjiits.  nn  nvt'n»>i>'  of 
!i4.*>s  per  ton.  In  issii.  i!4.'.>sT  lonjr  tons  of  urgentiffr- 
ouM  iiiaiipmiftM  ous  oros  vahu'il  at  !f227,4.")5.  wore  mined 
in  the  Tiiited  States^  theaveraj^o  vulni-  iM'injf  s^i.riM  per 
ton.  Tiiiii  shows  an  iDcrease  in  1902  of  129,145  toutt,  or 
nearly  twofold,  while  the  average  mine  per  ton  rose  to 

JIaiiyaHl/ei'uu9  Zinc  Tiie  franklinite  Diiues, 

located  in  northern  New  Jersey,  produce  ores  which 
<'arrv,  in  addition  to  tbo  zinc  contont.  iron  and  nianpi- 
uesQ.  Tlie  ciiukur  remitting  froui  tnmtuieut  fur  tlu> 
removal  of  sine  is  ntilixed  in  the  prodnetion  of  Hpingel- 
(•is<'ii.  Tlif  (|tiaiitily  'f  thi^  rlii^-  nf  iKad  rinl  prodiicol 
ill  1902  i[\afi  <.»o,24ti  luu^  tons,  valued  uoiuiuull^'  at  $1 


per  ton.  The  production  in  1S80  was  43,04i8  long  tons, 
valued  at  $54.A(?0,  or  an  average  value  of  f  1 .35  per  ton. 

A  rt'sunu'  of  \\\<-  useful  inincnds  produced  in  the 
L'liitcd  ijtatea  in  iMO'j.,  which  contained  manganet«e  in 
notable  proportions,  i«i  given  in  the  following  atate- 

iiiMit.  in  "  hii  ti  tlie  tifrures  for  the  year  1889  have  been 
iiieiuded  for  piirpos4>s  of  eonii«irison: 

i  '»r^  mintrai*  prwlveeii  amUaimttg  muH^ONfoe  iu  notabk  prvpwtiout: 
tsatatid  t88». 
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The  lolal  <piiintily  of  iiia;i:.;anese  mid  iiiiinvanifenuis 
ores  mined  in  the  L'liitwl  J^tutesi  in  l«8W  wiw  21*i,2t>0 
long  tons,  valued  at  $794,354.  whereas  in  1903  it  had 
risi'ii  to  1.177. *)*>'.'  loiijr  ton^.  \a!ih  il  iit  S^:;. .  l!ie 
increase  heiiig  couliiied  entiiely  to  luttllgttni^t•I•oll.•^  ores, 
tlio  production  of  true  manganese  ores  having  decreased. 

KKMKW  or  THK  IMH.>*TI!V    HV  VIATl.S. 

The  conditions  .surrounding  and  atiei'tiiig  the  pro- 
duction of  manganese  ores  in  Afferent  istatee  are  sum- 
marized as  follon-~- 

A rhaitifts.-  Maii<r;iiie.si>  ores  occur  chieflv  in  two  dis- 
triets  of  Arkansas — (a)  the  Iinte.«ville  district,  in  Inde- 
])eiidence  and  T/Jird  counties,  in  the  iM)rtheastern  jKirl  of 
the  state;  and  (1>)  in  (he  southwestern  section,  e.xteiidiiijj 
from  Pulaski  county  on  the  east  to  l'oi>e  <ounty  and 
Indian  Territory  on  the  west.  The  iiiininfr  in  the  latter 
di.striot  has  heen  limited  and  practically  all  of  the  oivs 
mined  have  come  from  the  Hatesville  re>;ion.  where  they 
occur  in  residuary  claya,  derived  from  the  decay  of 
limestone. 

Ore  wa.s  disci>vered  near  Hatesville  iiltout  1M4<>,  tmil  in 
L8.'Mi  siiuill  quantities  were  sent  to  Boston,  >iew  Vork, 
I'hiladelphia,  and  (Chicago.  The  taaximum  output  was 
in  the  year  lSH".i,  when  *!."0S  lonp  torn*  were  jirodnced. 
I..ately,  however,  there  has  heen  a  marked  decline,  for 
although  some  of  the  ores  of  Arkansas  carry  mti^fac* 
tory  jKM-ci'iitaf^i's  of  nianpinese.  their  hij^h  pliii..|i|ii>rus 
content,  iu  addition  to  the  diiiitauce^  I'row  points  of  coii- 
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Miiiiplit)ii  und  the  expense  of  mining,  bus  rendered  the 
wiiiiiii)^  of  inuiiy  <>f  tli(>m  unprofitable. 

In  l!M*t2,  tons  of  manganrso  «)i«>  woiv  scciiifd. 
Afc-i>rdinj»-  to  tlif  Eli'V«'nth  Consiis  tin-  iiinount  of  laaii- 
Ifimexp  on-  eninrd  in  Arkiin-Niis  in  was  -J.-^iiS  tons. 
The  total  pnxiiution  of  tlic  tlistrict  from  IS")n  («>  lW-2, 
inclusive  soni<>  of  the  tifiriiios  \mt\g  •<.stinmtiv-  whs 
4».s»74  tons. 

{ 'iilij'iifiiiii.-  Califurniiv  contains  a  numlwrof  dopusit.s 
of  luttajfttuoso  oiT,  some  of  whifh  arc  rpjKjrtcd  as  of 
hl|fh quality,  and  hiivo  liven  lur^idy  (Mnployed  in  chlori- 
nation  works  for  the  redut-tion  of  ^'old  ores,  lu  ItNfj 
deposits  in  Alameda,  Sun  Jou<|iiiii,  Siintn  (*inra.  iind 
Stanislaus  counties  wereopeinted.  tlie  amount  prodiic^il 
beinj^  84t>  tons.  Tlio  quantity  mined  in  issit  was  .Vt 
tons.  The  toUil  produt  tion  of  mun^.ninese  on-  in  Culi 
foniia  from  1874  to  1902,  inclusive,  as  near  as  can  Ik» 
ascertained,  amounts  to  11,358  tonii,  the  production  in 
iao2  \mi\)t  the  maximuiu. 

OoHoniil'i.  A  large  amount  of  iron  ore,  which  ran- 
tnins  a  mixture  of  iron^  manganese,  and  the  prec-ious 
meuibi,  is  product'd  in  Colorado.  The  ^eater  portion 
of  this  ore,  wliieh  carries  uti  insullictent  auount  of  the 
precious  nu.'tMl»  to  make  it  valuable  on  that  aecount, 
is  used  as  a  flttx  in  smelters,  while  some  of  that  which 
18  hitrlifi'  in  mantjani-se  content  is  forwarded  to  steel 
worl(t>,  where  it  is  utili/ed  in  the  maiinfucturc  of  spie- 
geleiwn.  The  ligures  for  the  production  of  llie>e  cla!*se» 
of  ores,  which  have  been  incloded  in  the  census  report 
on  iron  ore«,  are  inserted  here  ha  an  iteiu  of  interest. 
The  compaiition  of  the  production  intho  year  1002  wjtli 
tinit  of  thn  ccnans  year  18^  is  shown  in  the  following 
statement: 


yVrN(Hcr<oii  ^  HUMgaaiftTWU  irtt  m  Oalitratio;  10>Ji  nml  /^.V'. 


jii7,«i7  n.ost 

UuiiKaiiKi^KMW  Iron  ottm  wmtH  tar  pmAwllw  <vl«t«)- 

t»i,l«i 

ttawyitf.-  The  mantfanes^' ores  of  (ieorjfia  are  wtin 
from  two  districts  -the  Carter^iville  di^tiiii.  I^^utcil 
near  the  town  of  that  name  in  Barlow  count} .  ano  tlie 
Cave  SiH  Mig-  district,  in  Floyd  and  Polk  comities.  I  he 
deposits  in  the  latter  district  have  been  but  litt:c 
worked,  nearly  the  entiiv  produc  tion  cominir  Crom  the 
Oartprsville  district.  The  mines  which  were  active  in  the 
year  1!»02  were  all  located  there.  .*some  of  these  man 
gancsit  ores  arc  of  jjfooil  i|ualily.  but  ot  iters  contain  com 
panttvely  hi^h  percentages  of  phosphoniii  and  are  lower 
Id  raani^nirese.  The  total  amount  of  nianganetie  ora  ob- 
tained in  Geor]gia  in  1903  waa  8,500  long  tons,  while  in 
188tt  it  was  5,S08  long  tons,  showing  a  decrease  of  1,T<J8 


I  tons,  or  32.  s  |M»r  cent.   The  total  production  of  this 
I  district  from  ls*>(i  to  VM^'I,  inclusive — thn  output  for 
'  some  of  the  years  being  estimated  -wiLs  rtl,50'4  lonjj 
tons,  the  maximum  production  lM»inu  1».<)24  long  tons,  in 

Mf'ntii)t:i  —h\  previous  year^  Mmitana  has  l>oen  un 
unimportant  contributor  of  maiiyaiii  -e  ()re.  but  in  VMYl 
a  large  quantity  of  ore  was  n-jwrted  as  mineil.  Iiut  not 
ship|>ed,  from  two  deiMisits  in  this  state.  Although 
most  of  thii«  will  not  Iw  imnieiliatidv  available  for  iwe, 
,  the  reported  pro<iuct  is  included  in  the  »tatistical  data. 
I  The  deposit;*are  located  atacon!*id«nibledis.tancc  from 
'  steel  works,  which  are  the  1argt'»tconHuniei>!  of  this  ore, 
'  and  unless  sjitisfactory  rail  nitctsareaefured  it  is  doubt- 
ful whether  this  state  will  become  an  important  producer 
in  the  immediate  future. 

Sov^  Otmiimi.  As  baa  been  staled,  the  8  tona 
of  manganese  on*  whit  h  were  secnred  near  Greenwood, 
in  this  state,  were  shii)ped  as  a  sample;  no  systennitic 
mining  has  be«'ii  i"eix»rled. 

Vht/lnhi.  ■  Mrginia  was  the  mo«t  important  pro- 
ducer of  manganese  ore  in  the  United  States  in  18x!>, 
atoial  of  I4,*>lt>  long  tons  being secur<'»l.  Nearly  all  of 
thin  came  from  the  Crimom  mine,  located  in  Augusta 
county,  but  after  a  few  years  this  mine  nhowed  algn-Hof 
exhaustion  and  mining  <ipei-;»tions  \\ere  sn-peuded. 
It  lias,  however,  lieen  reopenetl  in  the  hope  of  encoun- 
tering new  res«»rve«  of  ore.  and  if  thew  expoetations 
arc  realized  the  state  may  ag;iiii  liecome  an  iniiHirtant 
ooiitribntor.  The  ItMW  output  wbjj  only  S,«U1  tons. 
The  aggreg-.ite  production  from  1880  to  liM»»,  indnstre, 
wa>  li»l,iM;7  tons,  the  output  of  the  yesir  lh8*5,  when 
!iO,5«i7  long  tons  were  initied,  being  the  inaxiiuuiu. 

Table  10  is  a  detailed  Muninuiry  of  the  stnlUticsof  the 
manganese  indu^tiy  for  the  United  States,  by  atates, 
in  1U02. 

DRSCRIPnVK. 

Alaugane^e  i.s  not  found  in  a  metallic  >tate  in  nature, 
but  usually  occurs  as  an  oxide,  carbonate-,  or  ,'^ilicate  In 
cfiTTibir.rttion  with  one  or  more  of  iln  niher  elements. 
'1  he  oxides  arc  the  mo.st  comnmn  of  ii,.uignne.sc  uiineniLs, 
but  rhodonite  and  rhodochrosile— the  silicate  and  the 
■  ai'bonate — aiv  fnH|nently  met.  The  commercially  im- 
piirtant  ores  are  the  oxides  -pyrolusite.  psilomelune, 
braunite.  manganite.  haustuannlte,  and  wad— brief 
descriptions  of  vvliirb  f<illow: 

I'vrolusite,  a  peroxide  or  binoxido  of  manganese 
I  (MnOj),  is  of  nn  iron-ldack  c<dor,  giving  a  black  strejik 
on  a  test  plate,  with  a  hardness  of  •>  to  •_'..")  and  a  speeilic 
gnivity  of  4.^  to  .">.  If  piii'c,  it  would  y  ield  {'>'.'•. •!  jwr 
cent  of  manganese  and  :!>l.s  jM'rcentof  oxygen.  It  is 
used  iu  the  iitanufticture  of  ferromaiigiiiH>«e,  in  the 
productifmof  chlorine,  and  in  frev<»g  glass  from  the 
brown  or  green  coW, 
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Psilomelnne.  one  of  the  common  ores  of  manganese. 

asmilly  <>i-cin>i  ii.>sociiit«»<i  with  pyrolusite.  It  is  also  a 
liiiioxide  or  peroxide  of  luanganese,  bat  contaioa  vary- 
Inff  amounts  of  combined  water,  and  often  potasftium, 
Iwiiium,  and  iron.  It  is  ^enei-ully  niii-ssive  (i.  c.  not 
crj-fltallizeil),  has  h  liHi-(ino<«  of  :>  to  ii  (much  harder 
than  i^rohisit*).  and  a  fjicrjii.  jrnnity  from  4  to  4.4. 
It  is  black,  stcel-hluc,  or  {jn't-ninh-lWack  in  color.  Its 
luea  are  the  aame  ha  ihoue  of  pyrolusite,  and  by  HOim 
it  in  eonmdnred  a  hydnted  variety  of  tbia  mineral. 
Tiir  nt:Lii<^'iin<'M-  .  .intents  nuge,  wbcn  the oto  ia  pare, 
from  4o  to  4>U  per  ceut. 

Bvaonite  u  an  anhydious  oxide  of  manf^neiw 
(Mn/),),  usiially  containintr  silica.  It  i>  i  1>l:u  k  .  i 
browiiUh-black  ore,  {j^eraily  crystalliuc,  {giving  tiic 
flame  streak  as  pyroltigite  on  the  test  pbite  and  having 

a  siilmictailii-  lusl.  i-.  It  1ms  ii  liarrltioss  (if  i"  t..  and 
a  specitic  gravity  of  4.8.  Wheu  pure,  which  !«>  rarely 
the  case,  it  contains     per  cent  of  raetRllie-  manj;ahe«e. 

Manji^anite,  a  liydiDu^  -ios^iiiioxido  of  niiuiL'n ".'■(<' 
(Mii,0,li,0),  iH  of  a  steel-black  or  ii-un-bhick  color,  with 
a  hardness  of  4  to  4.6  and  a  specific  gravity  of  4.3  to 
4.4.  \\'li('ii  lb.'  ^Yatcr  is  rcnuivff!  fr<ii>i  iiiinii.'uiiit.  i( 
chauj^eij  to  pyruluiiite,  hauiiUiuiinitc,  or  liraiinite;  in 
nome  cases  iJie  latter  tninenls  are  su|q[>osed  to  be 
iilt4-n'ii  nianganite,  this  being  espeebilly  true  of 
pyrulu»it<f. 

Hanamannite,  a  donble  pmtcbinoxide  of  manjifancse 

(Mn.O,).  is  of  a  brownisli  'il:ii  l<  .  .vlnr  and  of  n  -ill. in.' 
tallic  liuter,  with  a  hardness  of  from  i>  tu  b.->  and  a 
ttpecifie  gravity  of  4.7.   It  is  a  rare  minenil,  vhicli,  if 
pure,  would  .  'mtnin  '-2.1  per  cent  of  manjpinei»  and 
:ii>.i>  per  cvnt  of  oxygen. 
Wad,  or  bog  oianganeae,  is  an  impura  peroxide  of 


nian^nc«c.  with  peroxide  of  iron  carrying  from  10  to 
over  ^^5  per  ivnt  of  water,  often  several  per  cent  of  oxide 
I  of  cobalt  or  copper,  ami  sometimes  nickel.    Ita  hardnettH 
I  ia  from  1  to  «  and  its  specific  jrniviiy  :l  to  4.  The 
color  varies  from  brown  to  Muck.    It  occurs  in  irrej»-u- 
I  lar  raa$8e«i  in  cky  ao  iwlid  ixdda  eteveral  feet  thick,  but 
I  on  account  of  it:*  impurities  is  seldom  used  sa  a  source 
of  manganese,  but  is  occuHioually  employed  as  the  base 
I  for  black  or  brown  paint. 

Both  nuoganese  and  nnnganiferons  otih«  are  applied 
to  the  iiidustri;d  luf^,  (heir  use.s  b.'in^  ~uiriiriaii/.i'd  ns 
1  follows:  As  an  ulloy  with  irou  iu  the  production  of 
I  ferromanganese  and  spiegeleisen  manganese  in  em* 
j.l.iyed  in  the  conversion  of  iron  into  steel.    It  i-.  hI^d 
allo\'etl  with  copper,  either  with  or  witiiout  iron  in 
man^ne!f«  bronze,  and  with  aluminam»  dnc,  copper, 
and  -ill.  1)11  ill  -ilv.  r  'w. mze,  and  with  aluminum^  sine, 
I  tin,  leud.  uiid  luugue^ium. 

I     Manganese  ore  ia  emplo.yed  as  a  (lux  in  smelting 

precious  metals:  it  is  utilised  us  an  .  xi.li/.  r  in  .  Ih  hi- 
I  ical  wurkii  in  the  luanufacture  of  chlorine  and  bromine; 
!  as  a  deeolori«er  of  glsss  and  also  for  coloring  It;  as  a 

ili  ii  1  f.ii  \  ;u  iil-tii'^  and  (minis:  for  Le»'lan<-he  Iwtteries 

in  Uie  prepanition  of  oxygeu  in  a  timall  way;  in  the 
I  manufacture  of  disinfecting  permanganates,  etc.  It  is 
f  uisc)  us4'd  US  coloring,'-  muteriiil  in  printing,  in  lottery 
I  uitd  brick,  and  for  greeti  and  violet  paints.  Some 
I  varieties  of  manganese  ore  are  also  utilised  in  a  limited 

way  in  nie<licine,  in  chemiml  laboratories,  and  in  jewelry 

iiittuufacturu. 

Most  of  the  mangsnifei'ous  ores  are  applied  either  to 

tli.^  1 'l-i  i.Ulction  of  >ipirL.'.'l.-i-i'ii  j.i-  an  inl.'L'i.il  pal't  ..f 
ibe  cliarge  of  an  iron  producing  plant,  or  are  fed  to 
tdlver  smelters  «s  a  Hux. 
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LEAD  AND  ZINC  ORE. 


By  Isaac  A.  Huubwich,  Vh.  D. 


Xlie  preeent  report  deal^  uuly  with  mines  producing 
nouargentifcrntis  Irad  and  zinc  orpf.  Thf  stati«H«« 
relative  to  tbc  production  of  load  iind  zim  iut  i  iiM;t;il  i.> 
mining  for  gold  and  silver  are  treated  in  tbe  i^iM^rt  on 
gold  «nd  Hilver. 

Tin-  coniliiniition  of  (he  mining'  nn<l  -im  ltinj;;  of  lend 

in  early  times  precluded  i*epanite  «Uiti«ilicH  fur  each 
proccw.   Tbe  censm  data  rehting  speeificHllV  to  lead 

niininy  wort'  tirst  pri-sentod  in  ISTO.  Tlio  curlio.st  men- 
tion of  siinc  ore  in  oeosus  reports  wa«  in  lb(K>,  when 
2  mines  were  reported  with  53  employrcs  and  a  valtie 
of  product  a}j{;regHtinjf  ^Tri,*!*)*).  Lend  and  zinc  niinino; 
was  repotted  at  the  cemtu  of  1870,  and  at  tlie  two  ^ab- 
mqncnt  cemtuws.  Differences  in  the  Jicopn  of  the  in- 
<]uirv.  and  in  tin'  ini^tluxl  of  prosontin..'  tlic  resnlts, 
niat(frially  impair  tbe  valne  of  the  statie>lii»  uf  all  tbesie 
vearft  for  comparatix'o  pnrposes.*  At  the  Eleventh 
C"on>ns  no  .statistics  of  wajjcs.  or  of  otiicr  cxjjoiiditun'^. 
were  shown  for  the  zinc  minett  of  southwestern  Mis- 
souri; only  tbe  output,  ammmting  to  189,969,808 
pounds,  valued  at  Si2.">24,0."j7,  \',  a-  reporttnl  for  that  dis- 
trict. The  »taUijtic8  uf  the-  Elcvouth  Census  are,  tbere- 
fore^  omitted  from  the  compamtiTe  aumiiMuy  given  in 
the  following  tab'e: 


Tablb  li— CbmjMraline  nunmofy.-         1880,  md  1870. 


ls;« 

■SIT: 

■  V-T 

NuiiitK-r  iif  M|M  nilor*  

L'lO 

s 

Wjii.'.*  furri«-r>: 

7. mi 

\V«iwi'  

OnnUHrt  vnuk  

tiiw.mi: 

f  - 

r-'i 

•SlV.«70 

.  «n.«n 

*8.«lS7.iei 

|i,«,aN 

<  BiUUiibauau. 

«NMicpaiUd. 

'Silflfftw  IndiidBd  tai  nvini* 

<liieliidcitait'»l,TalMi3  imdnetwf  miton  iiUlKMidfl;!!)^  fpr  wbteh 
tin  mnatarof  aine>  mwnM  icporM. 


In  order  to  umke  the  data  of  tbe  Eleventh  Censtis 
coniparnblc  with  those  of  the  Twelfth,  a  snnimary  of 
all  mines,  exclnsive  of  the  zinc  mines  of  Missouri,  is 
presented  for  the  two  years  in  the  followintr  table: 


laea  and  1889. 


1  tmi 

Jl,o'J(i,7<itl 

'Kul  rv|iurie<l. 

'  BaUMn  irf  tonoicD  laeludcd  In  mtf/et. 


The  t«)tal  nnmbcr  of  lead  and  zinc  niiiie«i  )-o]>orfcd  for 
the  United  Slates  in  15)02  is  oiW,  and  the  total  nuinlHjr 
I  of  operators  557:  the  difference  ropneeents  S  incorpo- 

i-!fi>rl  (  (imjiiintr'^  iti  Virj^'inia  (hut  u]irT;ifrTl  -rnit  ntinov  in 
»'oimeclion  willi /iuc  n)ines  ;tih I  hi  .'  iueludefi  in  itie  report 

I  on  iron  mines:  the  st»n>ii<  -  i  r  tlieiinc  minee,  how- 
ever. e.vt  e])t  til  i>i       t-apiudiztttion,  were  segregated 

I  and  are  sl]()wn  iit  llii.-^  reiK)rt. 

Becaut^e  of  the  prevalem  e  of  I  hi  l<  isintr  sv  . stem  in 
the  openition  of  the  lead  and  zinc  mines,  the  teinis 
"■mine"  and  "oiieniltn  "  are  indctinite  in  their  meaidng. 
The  unit  of  these  tables  represents  every  opi  tation 
for  which  «  separate  return  wasmBtie.  If  the  lan<l  was 
o])erated  by  its  owner,  the  owner's  reiwrl  wasiiududed 
in  the  tables.    Lemting  oonipmies  whose  buaineeft  waa 

I  confined  to  di^ributin":  land  in  small  lots  among  oper- 

I  ators  and  to  drawing  royalties,  were  not  included  in  the 
jrenei-al  tables,  unless  some  hired  lalK)r  wasen>ployed  by 

:  them  in  developing  tbe  mines.    If  the  land  was  operated 

!  by  a  lessee  with  the  help  of  hired  labor,  tbe  lessee's 
rejX)rt  wa.s  tabulated.    The  numerous  small  .subles.sees. 

I  personally  working  in  the  mines,  as  a  rule  did  not  report; 

1  only  56  operators  of  Vuk  dasa  nuiide  rBturaa,  and  tbe 


Digitized  by  Google 


446 


MINES  AND  QUARRIES. 


><Uiibtict>for  these  arc  iacluidcd  in  the  tables.  The  share  I  and  xinc  production  of  KuuiMRnd  Miswari  is  showa 
eontributed  by  this  ebus  of  small  opeiaton  to  the  kid  i  in  the  following  table: 

Tabu a^DISTBIfiUTIOK  OF  THE  VALVi:  <)1'  THK  LKAD  AM)  /INC  l>lt<)I>UGTION  OF  KANSAS  AKD  MISSOURI  BY 

CLAOa  OF  OPERATOBS:  I802.> 


CUM  or  orutAfOK 

WMOVM, 

Total. 

oltMll].  1 

TouJ. 

Fi«re«it 

of  tout. 

Load  Of*. 

Xlneim. 

STOT.Olfi 

KMI.d 

1(10.  () 

Mi.  Wt 
3M,«H8 

IN.  A 
.M..^ 

IV.  1+) 

■J7^.  W 

1«.JIK),»UM 

»a.ti 

I  KxcUijiivt'     the  prodiu'tioii  of  rUMtnm  mMU  v»lu*"d  at  17:*  I**?*. 


Of  the  557  operators  reporting,  only  W  owned  the 
mines  they  operatnd,  461  were  &«t  lessees  or  sublessees. 

and  0  fnili'.l  to  rcporf  tn  itWHei-ship.  The  Missouri 
lead  and  zinc  mine  inspectur's  list  of  miu^  eoumeratc.<< 
151  landowners;  aooordinit  to  census  returns  for  HU- 
soiii-i.  fil  operators  wore  owners  of  thr^  l:inds  thov  oper- 
ated, which  leaveti  SK)  laudowner^  whose  mines  were 
operated  under  the  lea^fT  system.  The  above  number 
of  les-seeti  ai^H  ^ufdoflsin"-,-  doos  not  includ<'  th(-  imnii^ron-- 
claw  of  Hiuuil  sublessees  who  do  the  work  tlieni!«elve.-< 
with  picic  and  shovel.  The  number  of  such  sublessees 
repoi*t(-<l  ViY  liuulowners  wu.s  638,  «»f  nli<ir>i  were 
reported  from  Missouri.  Thia  number,  however,  is 
very  far  from  complete,  an  accurate  count  beinf  pre- 
cUul<  <l  liy  tho  ^liiftiiifr  character  of  this  clax**  of  nihiri  s. 

The  unineoiporatcd  form  of  bu6iues«>  oi-jfiinization 
was  the  prevailing  form  among  opentors.  There  weiv 
in  all  398  uninmi-poruted  concerns  and  161  cor)>ofntions 
directly  engaged  in  operating  the  mines.  .iiKig^ti  by 
the  volnute  of  prodnetioB,  the  corixtrations  iiold  a  phico 
of  greater  prominence  in  the  lead-zinc  mining  industry 
than  that  held  by  unincorporated  operators. 

Tlie  share  of  eadb  chus  of  operators  in  the  total  pro 
duction  and  the  average  output  per  mine  are  ohown  iu 
the  following  table: 

Tab»  4. — Ctami^cation     Uad  and  tine  mint*,  by  cAoraefn* 


PBonwr. 

vmoMitn  or  wvhuhiw. 

of  nines. 

Value. 

I'er  rent 
ollOlal. 

per  tniop. 

rn,fi(ltl.177 

KKi.d 

Hit 

ms 
«• 
•I 

S.  «a.  1;.B 
I!.«73,tt2-J 
«7<l,  Jill 

AO.  t 

o.x 
tt.1 

9.  MS 
10.  IW 

lasKlaawtthaae  for  wbii^b  ehankcu-r  of  nrKfinl 


>'Asiiati«paitett, 


A  sammary  for  incoqwmted  and  unincorporated 
operatoi'i»  '\9  presented  iu  the  following  tabic: 


Mirportitf!  " 
lUOi 


XuiiilMfr  iif  mlricv. ...... 

S«lttrit.'!<  

WaKCt>  

r<nnr«oi  wuriL  

MUc^llaneaittcxiiciliet^esiilwlTeof 

m.v«l(1<'«   


hare  (if  (irrnliuii.  

"    iititl  nialcniltL.. 


r-i-;l  :  f  •  linpll 

Volnc  rif  imxliici,  total. 

Ir<'«l1  — 

•^luintltr, 


Zinc- 


value  . 


(Jiumtitr, 

V«lu..-  ... 


S>tS6.SS7 
SI.  329. 
$10*.  607 

51,.Vi\S6tl 

S0I.  Mil 

S2,.M  1,11.17 
'SH.(il«),l77  i 

I 

'■isa.sso  ' 
Jft.fUiO.rji 

t«,0ft.Sfi7.'i 


IiicorrMi- 
nit<ii. 


Miil 
|i04. 177 

Ji92»*.7t* 

?  i»  "ton 

s.-.u  :iri 

iii)!>).  14V 
»I88.fi97 
$l,771,llTJ 

M"r.,4(» 

«,M0.3»1 

».r!«,.'i7r. 
»i.ir7.fitiii 


T'nln<'orr«^- 


8!MI.2t» 

•15. 777, 018 
2ll.«l 

101,  7  .'ifl 


1  liichuli'^   £Sir|»fiUJtKi.4 a^^L'  t«]>{tiiUxjttioii  IN  te}ji>r(itl  andvr  troo  ore, 
^  Iiii'liiili'ii  tll3,7Sl,  valiH'  iif  prTKliiet  fniai  (.'luUiin  millii. 
>  liK'liKli-!!  $I.>.2II^  value  of  [iriHlut'l  fniui  t'ti.'Uom  inilln. 

•  riirliiilej  t(W,.Va,  value  <>f  |inHliiet  frfiin  nulinn  milln. 

•  Tnelu<I<'fi  Iu,tr>3  t<«w,  vaUuil  »l  fiW,".fll,  prmluct  nf  Kinall  iiiyrstorH  Dut  re- 
portinir. 

•  Inf-luilej*  liO.^l'iS  Intnl.  valiti-il  nt  61.-^^,.^4i,  |iri*i)ui't  nf  Mnull  oprrulnr^  ni>1  Te- 
pKrtlnjf. 

From  the  preceding  table  the  average  value  per  ton 
of  lead  ore  is  oompotei)  to  be  944  for  the  product  of  all 

mines.  for  iiicoriKinitwl  and  $4!»  for  unincoi  ]n  ir:iH'd 
<>perator.s.  Average  values  of  xineore  drawu  from  the 
preceding  iittatement  woold  be  misleading,  inasraudi  as 
the  quantity  aii  l  tlir  \  nine  of  zinc  ore  for  inc<irporuted 
companies  and,  consequently,  for  all  mines  in  the  United 
States,  are  affected  by  the  returns  of  8  hrge  eastern 
iiiincN  1  ill  Ni'w  .Ti'i'^cy  ;ind  ill  X'irixinia  tli;it  produce 
low  grade  ore.  In  tlie  following  .statement  these  mines 
are  eliminated,  and  the  average  values,  relating  only  to 
western  ore-,  whii  h  .irc  approximately  of  the  same 
grade,  dLsdoHti  no  .sut>^tantial  ditference  between  incor- 
porated and  unincorporated  forms  of  ownership; 

QtunK^  wmI  i«/m«  of  htijli  <jr>i(h  :iM  wt,  m^Mif  tji  iMOijtoralnl  mud 
miuevrporattd  vptn^mt  190$. 


rnAiurTMt  or  i«w»rwiilp. 


Bbort 


PWtM. 


T«tai  I  m,m  I  M.OB.u: 


Incamintad   tU,M4 

Valnemiianitcd  .|  IM,7M 


«.«M,e«7 


21.07 


Digitized  by  Google 


LEAD  AND  ZINC  ORE. 


447 


Capiiitl  Htiick  of  iattofffwakd  eon^fatdeiu-^TbA  oapitalbotioa  of  tbe  incorporated  companies  m  sliowii  va  the 
followiDg  table: 

Xk»im  U.— <;APITAU2UlT10N  of  INOOKFORATEU  OOMPAMKij:  I'm. 


Xuiubvr  <»f  lnoorDonklc<1  companies, 

CapttHl  M<K^tc  nnn  IwincU  iMiiod  

Capital  -xoi\: 

Total  nnthtwiicrt— 

NiimticT  of  uluiro  

Vt,t  vmliii-  

Total  bauw)— 

Number  o(  iiluirw  

Pur  VHluif  ••■ 

Oivld<-n<iii  paM  

GSouuku— 

AulhoTSjed— 
Number  o(  si 
Pnr  valiH  . . . 

IJWIltl— 

Number  o(  nl 

Par  value  ., 

DtvMends  paid 
deferred— 

.\uthnrlzed — 
Niunberot 
Par  vain*. ...... 

Iwtieil— 

Number  •  4  ^nur.- 
far  ^Tilii' 
Dividend"  r«M  . 


UniUe 


AOtlioiriieil— 

Kuinber  

Par  value  . . . . 
tanprt— 

XninbtT  

Pur  v«ItM>  

Inlrrctit  |>al<l. 

AJS^t^fit'^stH  levied  


IW 


iiub,  iMi 

ai,4«,4» 


in,no 
•t,Ms,m 

•iii.m 


J 1  J.. TO,  000 

tJJti.JilXI 


Colomdo- 


tAOO.ODO 


1.000.000 
SI. 000. 000 

tlOU.UUU 
4900,000 


1  IHW.OOO 

gi.um.ooo 

nuo.ooo 
leoovooo 


lUtwii. 


4 

ssao.ooo 


'j.'M.aoa 

$330,000 

2»,SW  j 
(810,000 1 


JkUMbcr 


mSOO  : 
(330.000  I 

2S0.300 

tsao^ooo 


tT-;'i,  .....1 
:iic,Mio 

1710,000  I 


asi.-'ioo 

»TK.O00 

&ie.  ■■ioo 
«;io,ooo 


4,.V*,3» 


IS 

ntt.oao 


«l  4, 360.000 


lOO.iiOO 
tlO,3DO,0DO 


»40 
•11\000 


6.2M.0?i 
>4S.«Z3.300 

4.seo.u« 

ni.2ll8,ZM 


•(,0«,«» 


«2.4ii0.ono 

2.fiOS 

tl.2sc.sri0 
i;».3oo  : 

$64.IV31  I 


2Sl,6<ij 


ll<'.,  iVil 
SJU.  CU) 


14:2.670  i(n.eoa 
t«,a<io  n«,m,on 
ta.un  


ji.vooo  I. 


lu.ObO 

tio.ooo.ooo 
4,otn 

St.  000, 000 
*1«D,«I0 


I II  adctition  there  w«iv  2  Uieorponued  cotupttnleii  uwiUiut  2  mlnvn  iu  V'iritlola,  aud  uLau  owuiug  itti<l  oiwrutitij;  iron  nn-  tnlotw  in  Went  Vln^iiiu.  T)>e  eMpltali- 
-n  of  tiMH  CMBMitiM  te  nvMUduate  Innm 


t  fmh  liMliiitry  can  noHie  acgwfWd. 


The  diviflion  of  thb  capital  stock  into  (uiiinioii  and     gating  f2,525.0<)(i,  of  which  )>ond.s  to  tbe  vaJue  of 

prpferiffi  is-  not  in  n^npral  iiso  amonpr  the  lead  and  zinc  $1.;'.').1.L'.'0  hud  bc«n  is.siu'il.  One  of  the.se  compunies 
mining  coqjorations.  In  tbe  luUowing  statouiGnt  the  i-ep<iiied  $200,0lX>  us  uutborized  but  none  issued;  4 
l.o9  operating  companies  are  grouped  in  acoordance  !  i-eported  an  authorized  iiKlebt«dnes.s  of  $1,268,000,  of 

which  I'l.a'iO.CMiO  wa,s  is.iued.  The  interest  paid 
amounted  to  lf<>8,20(),  the  uventge  rate  being  5.2  per 


with  the  daw  of  stock  reported  by  them: 

Tnrrtrporalfd  mmpanin  grouped  by  doM     «b>ct.-  1902. 


Number  *^ 
<rf  ini-or- 

WUVT  MOKIX 

|Ninted  1 

IMUiieK.  TWal- 



;  oonmoii* 

hetemrl. 

Both  Muomfici  ami  preicrmi. 

14  [1  NiaXlKt 

i«  fl  t7,i«tin» 

1  ^mIm 

cent:  'i  '  (unpunies  paid  no  iotereat  on  oatataoding 

bonds  during  the  ye  n 

Few  coin{)unieiii  in  ttic  lend  zinc  mining  induHtry  lev- 
ied usse«!^inents.  In  1902, 12  companies,  11  in  Missouri 
aii>!  1  in  Wi»'i>n>in.  n^purti  d  total  asaeBaiiicots  ainoe 
oriruni/ntiou  amuuiitiug  to  i!J7y.531. 

Of  tlir  159  incoiporatcd  companies,  only  45  declared 
dividends  ill  19n-2.  Of  this  number,  3  companies  op- 
emted  smelting  and  other  manufacturing  estiiblisb- 
ments  in  connection  with  their  mines,  and  their 
repotted  capitalization  and  dividends  eiubraoed  their 


The  total  bonded  indebtednes.s  reported  was:  Author- 
ized, *12.575,(MX):  issued,  *5,403,250;  the  intcrost  jciid 

was  $226,200.    Among  the  companies  for  wliicb  a  i  entin^  op«>rations.   The  following  table  ghows  tbe  oapi- 

bonded  indebtedness  wu.s  reported  were  S  companies  |  tulization  and  dividends  of  tbe  42  mining  companies 

whose  capital  stock  and  bunda  represented  manufuctur- 
ing  plants  in  addition  to  mining  property.  With  these 
companies  eliminated,  thei-e  were  in  all  7  minia|(  ooin* 
paoies  with  an  authorised  bonded  indebtedneas  aggre- 


liy  wliu  h  dividends  were  paid  in  1902,  exclusive  of  tbe 
3  ('ii(4^a^'(4  in  otlier  bnaineas  beside  mining,  and  alao 
the  (mpitalization  of  the  114  compamea  by  which  no 
divideiid«  were  declared  in  1902. 


f 


Digitized  by  Google 


448  MINGS  AND  QUAliRIES. 

Tablb  7.— INCOKPOBATED  COMPAKIES,  DIVIDEND  AND  NONDIVIDEND  PAYIKti,  BY  KIND  OF  BTOCK:  190e.< 


cun. 

AirriioMnn. 

laniKD. 

["■' 

or  toUlMl 

1 

Nlliiih«  Tt<l 

Hir  vulti,' 
Iblal.  1"' 

1  or  U>i4il, 

Ni.liriU*riif 

*  IB  IXJUUSt 

I*«  r  Ml  1 
Total 

*lT..'iT.'>,«l 
1 1.  T'lT.  ("Ill 

_St1l, 'Htll 

J-.  I'l'I.  JIHl 
-■'i.  I.M. -Ki 

_'.  :!:!''.  mt 

SU.  1.\«..Vji 
'■  »c^,  llll 
l.UVi.  l"<i 

1 

M  . 

lil"^,  !IT^ 

r»wi 

Mm 

Si.  M 

1,1*1,  '.«Vi 

r.iinitinii-  pajrlnfmdMdmdalnMB: 

Jl.'if.->.:'.U 

* 

:.  fi'Mi 

I.  I-J 

l.iM 

1,  !■:<:,  "1 
l<il,l>.r, 

->,  tliO 

111,  I':'.'. -"li 

1.  Ill 
*!<).»* 

1 

Of  the-ilJ  (Uvidend  l>n.\  iug  c«.lH^})allil'^  \vlu)-.i'  divitloiids 
t^bown  in  the  preceding  tjihle,  there  were  only  5 
with  lioth  preferrt'd  mid  I'oiiiinoii  sUwk:  of  tlii'si>  only  I 
coiuiJiiiiy  declaivd  dividi-iidj*  uii  l><)tli  clu.-vsrs  of  st<M'k, 
while  4  paid  dividi-nds  imi  preferred  stock  tilone.  The 
a\»'lii;ri'  into  of  dividonds  on  |)iofi'i'nd  >Un-k  wiis  3.2 
jHT  <c(i(.  TIk"  :iS  (  Oinimnio.-^  w  liidi  dcdaicd  dividends 
on  couiuion  stock  had  an  anthori/.o<l  I'ttpitnlizntion  of 
*l  l.!C)7.*"H>.  divided  into  SjSM.iC.T.orHi  coiiinKm.  and 
$1.M0i>,'X'"  pirfrin-d:  of  tliis  tho  aiiiuuut  uutstundiiig 
was  >fi,CW«.4'»M  coiiiinon  and  !!4i^'>. preferred.  The 
av«'raff<>  nilc  of  dividends  paid  ))v  tliosc  cotnpnnies  On 
thfir  <'ouuiiun  stock  was        per  i  i>ut. 

The  census  returni^  furnish  no  data  for  detemdnin^' 
the  net  profit- earned  in  niinin<r.  siiu-c  tlie  e,\cefvs  of  the 
valup  of  the  j)i'odiict  over  tiie  e\]K<nses  ivported  Is  not 
an  indicutiiiii  i,|  :!ria;>l  piTifit;  yet  some  (hitu  l»earinj,' 
indhtM-tly  on  the  ^iil>jecl  arc  found  in  the  returns  oi  the 
dividend  iKiyinjr  conipaniofl.  The  payment  of  dividendu 
hy  a  company  may  ordinarily  l>e  taken  ai-  a  [HMof  of 
successful  operation.  Certainly  it  nutst  not  he  assumed 
that  the  dividendn  paid  durinfr  one  year  ai-e  derived 
from  the  )irotits  of  the  same  year,  nor  that  tiie  faihire 
to  declare  a  dividend  during  a  eortniii  year  is  an  evi- 
dence of  unprofitable  mininjr.  In  the  first  ease,  the 
dividends  may  repr4'senl  the  ai-cunndated  eiirniiivrs  of 
fominr  yeuis,  wliile  in  the  second,  the  mui-)*1u»  uiay 
hax'e  been  invested  in  the  tirqiiisition  of  new  property, 
in  the  erecti'i-i  .  iir  w  plimt--.  ct  v  VC\\h  these  (|uuliti- 
cation»,  the  following  comparative  suuiiuury  is  pre- 
seoted: 


i.iiil.iiiii.-  i-lik'nui  1  ill  li.iili.ifiiriiiriiit;  II-  IV. 11  i;«  iiiiliiriv 


murii  fm'  dhUldiil  fiayiug  uitd  uoiidirnJfiui 
tmptauair  JStXt. 


Xitmhi  r  of  colli  pull   

Siitiiri.'?'  . .  -  

V^lll•|■<   ,. 

<'i'tllni"'t  n iirk  ,  

W  ork  oil  'hiiri*o(  pr4«lili-t  

K")illlSi-^   

MlM'i-lliiH.NHtvfXIiollW!!,  t'X^lu^ivt'  of  rit\  - 

iilli<'«  ', . 

<'ov|  of  •^upfilit-" hikI  iniili-rijil.-i  

VkIio'  of  vnxliH't  ..  -  

1  AviTiaM'  Miliu-  pt-rraiiij>dn>  


mmiHUilw. 


coini^nleii. 


Uiuuiliii, ,  sjtiiri  i(>u». 
Value. 


Avenge  value  |ier  toa. . 
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■  Eirluttvc  vi  t  coDlpnnicvcnBUtd  In  manufwlnriag  mn  wvH  «•  nuiimg. 
*  tnclwdcik  ppoduct  oC  coilom  vtlUiL 

llapjM'ars  from  tti.  ]iri<-e<iiri;.' tahir  tliat  the  dividend 
paying  ixitnpaiiie^  enjoyed  no  Hdvantago  either  in  the 
grade  of  their  ore  or  in  the  marketing  of  the  same, 
since  the  average  jui.  i-^  rin  iyed  hy  tlieiii  diil  not  jhm- 
ucptibly  Uiller  from  tliose  generally  prevtiiling  iu  lUOi. 
But  the  two  eUwaes  differed  in  the  rolume  of  production: 

the  averujre  for  di\  ideiid  l>a,\  in.r  f  nm[>iinies  was  twice 
tis  lurgu  u«i  that,  for  the  uundiviilend  paying  compaiiiu.^, 
the  averai^e  being 988,403  and  $40,976,  respectively. 

Fii: jihii/'i  I  tiri'f  ('•iKjii*.  The  folk>\vin<,'  tahle  shows 
ihi'  average  iiujubei'  of  wage-wariiersi  e»»ployed  during 
each  month,  by  «tatos  andtDrritoriea: 
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Tabu  9*— Attract 
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I  Itn  Ui<li'»  iiiieralfm  ii>  IiiHoup:  .Mtioiia,  1:  Kentiu  kv.  1.  .Viw  Jitm.'v.  1; 
New  McjOoo.  1;  9«w  Vofk.  1;  Vlrginlat  ^3  winaK  g|icrahw»  ieparu.tl  ontkr  Inm 
CM). 


The  numli^r  of  salaried  ofKcials,  t  lorks,  <>u-..  for  tlu" 
M9 mines  reptirting  was  tUU,  or  aii  averui:*  u(  i.»J  to « 
miiM.  Of  these  76  were  mUried  officiuU  of  corpora- 
tions. Sinoe  the  total  number  of  oorpoimtione  wis  161, 
ii  apj  u  ui-  that  more  then  one-hilf  of  them  had  no  ale- 
ricd  otlici&l^. 

The  arenige  nnmber  of  wege^arnera  was  7,88t,  or  ti 

to  a  mine.  The  Hi^'^j.'riHjsitr  \Mi<;r>  puid  utiiountnl  to 
$4,3^)271.  Mijaers  iirorking  in  the  mines  on  abiires 
iiro^not  included  in  the  geneml  tables. 

In  riny  iirmlysis  of  thtwe  fi^airvs  it  intist  he  l>'irrii'  in 
iqiud,  thai  the  above  nuiutjer  ot  wage-eurnyi-^  i.s  an 
average  computed  on  the  baais  of  300rvorkj^  daje, 
and  is  not  i<li'nticjil  w-ith  llu  ik  txml  number  of  pci"i*on» 
who  earned  the  aoiouut  of  wages  repoct&d.  :  The  aver- 
a^,  per  wage-earner  aooordinglj  repreeento  the  eoat  9f 
one  mairM  Inhor  jvnvcr  to  the  employ<'r.  ;ni(!  this  cost  Ik 
nol  ideuticul  with  tiie  averaj^c  auniial  (nirulMg.s.  For 
the  purpose  of  eetunatitig  the  earuiosp  capacity  of  wage- 
earners.  a\  I'l  Ji;.'*'  daily  rtite.s  ."ihould  bf^  r(in-^n!t( 

In  tile  following  table  the  dititiibution  of  the  wage- 

i  earners  acGoidiog  to  daily  ratee  of  pay  is  shown  for  the 

I  various  oceapationa: 


Tabi  E         DISTRIBUTION  OF  WAOI-^E.VRNKRS  AC'CORmX*!  T()  D.\II.Y  RATES  OF  P.VY,  BY  OCCUPATIOX8:  1902. 
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In  the  above  table  6«0U8  wg^de-eamers,  or  70.2  per 
4»nt  of  the  total  number,  are  included  under  the  two 
heads  •■  iiiiiiers"  mid  "all  i>lher  wage-earners."  It  will 
be  noticed  also  that  there  in  oomparadveiy  little  differ- 
ence in  the  range  of  wages  for  the  seTenl  claaaflBof 
employees. 

aoaas— 04 — 29 


(or  whmii  flviTiijci-  lUlly  iirc  xlmwii. 

Of  llie  total  number  of  wage-earners,  7.  or  81.8 
per  cent,  recvired  between  $1 . 25  and  49  jio  r  day.  Of 
those  chkssed  as  minei-s  the  pixiportioii  included  between 
1  those  rates  was  even  greater,  coiutituling  per  cent 
of  all  the  minera.  1%e  number  of  miners  who  received 
$1.60  per  day  was  erideotly  very  laige,  as  was  also  that 
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of  those  wbo  were  paid  per  daj',  for  il.b  per  cent  are 
iDclnded  in  the  group  91.50  to  $1.74  nnd  86.9  per  cent 

in  the  {fi-oiip  if'i  to  S'J.:.M. 

There  were  tiuH  nwn  reported  an  luinem'  helpers. 
The  dulj  rates  of  pay  for  486  of  them,  78.7  per  eent  of 
the  total  number,  wi  rr  Iictwi  i  ti  $1  :ind  #1.74.  Only 
36  uion  were  reported  as  timberuieii  and  tnu.-k  layers; 
the  rates  of  pay  for  S4  of  tbeae  men  nuiged  from  (1.S6 
to  !?'-M-*4-  Mofit  of  the  men  crnjiloyi  ■!  ns  lirenion  re- 
ceived betweeu  and  $2.24  per  day;  i>l.o  i)er  cent 
of  the  total  nnmher  was  included  between  those  Tate>i. 
The  rntf  ;it  which  the  greatest  numl>cr  weiT  employed 
was  probably  $1.50,  since  46.4  per  oeiit  are  included  in 
the  icronp  $1.50  to  $1.74.  For  engineefs,  OMchiniatR, 
and  other  nieehanies  wages  wctc  soiiu  whnt  liiphrr.  Of 
the  engioeens  9&.t  per  cent,  and  of  the  niHchini>«ts  and 
other  meehades,  8§.8  per  cenCt  were  paid  between  $1.50 
and  *i.'.7l  per  day. 

There  were  ;^o  i>oy.s  under  IC  years  reported  a»  em- 
ployed in  lead  and  cine  mines,  28  of  them  from  Mfa- 
soiiri.  Of  tliese  boys,  12  were  piii<i  botwern  "lO  nw]  74 
cent*  per  day,  it  were  paid  letw  than  eents,  wliile  .I 
received  between  71!  and  99  cents,  and  S  remved  $1  or 

ovef. 

The  proportion  of  tiw  employees  includc>(l  under  tlie 
head  of  "all  other  wuge  enniers"  is  very  lnrj,'t',  but 
tln'  riiiijje  of  W!ige>  diffri-ed  \  erv  litfli-  fi  inn  lh:it  for  the 
baianee  <»f  tile  >vajre-i>ani«M"s.  H4.1  jmt  e»'rit  oi  the  total 
number  ha V in;,'  received  lietween  $1  and $8.49  per  day. 

<"<ni?ru-t  iiiiniMi^.  i,  working  at  a  stattnl  nife  jM'r 
ton,  is  exi-eptiifuul  in  Ifjid-ziue  mining;  ni'cording  to  ihi- 
ivportaa  total  of  i$2G6  was  paid  for  sweh  work  during 
the  year,  and  this  atiHumt  has  l>een  ineUidwl  in  the 


general  tables.  In  tboae  mines,  however,  where  the 
landowner  or  firot  leseee  ia  also  the  buyer  of  all  ore 
mined  by  the  sublesM'es,  the  latter  are  virtually  wage- 
earnere  paid  by  the  ton.  The  total  number  of  aucb 
enMemee»  reported  wan  Wtd  and  the  total  amount  pud 
to  them  wii-  Sl'.'K  K'I:  out  of  this  amount  th^  were 
required  Ut  furnish  their  own  »upplie». 
The  total  number  of  men  engaged  in  mining  van  not 

l>p  n-:co rtnined  with  acinnriry.  The  lent!  inul  zino  mine 
inspector  of  Missouri  reported  ll,3oH  nien  eiiipluyedin 
all  i»pacitiee  at  the  lead  and  ainc  mines:  he  explained, 

liowever.  ttint  ''if  niTi<t  not  bi>  unilci'stood  flitit  this 
number  is  employed  euntinuuusly,  as  (juite  a  ntuiil>er  of 
farmers  mine  in  nuny  counties  when  not  engaged  in 
faiHi  wotk."'  The  eensus  returns  from  the  lead  and 
/.inc  mines  of  Mibtiouri  show  an  average  of  wage- 
earners  and  777  salaried  employees,  in  all  7.889  persons. 
T!ie  nvpmrro  nund>er  of  the  (•(nsMi-  t:~  fbr  nnniVH^-  tliat 
would  tie  required  at  continuous  empUiyment  for  'iOO 
days  in  the  year  to  produce  the  quantity  of  ore  reported. 
The  two  numbers  nr'-  iiicnrnnicti'-tirnt.';  rtn  rlitrrrenee 
between  them.  H.'H(!»  p('i'oii>.  wuuid  U'  nnicii  in  •■\ce»ii 
of  tlie  average  niMiilH.'r  of  miners  working  on  shares,  as 
well  as  of  till"  iiiiinber  of  sur  !i  iijiin  r>  who  atone 

time  or  another  ilm  in<:  ihe  year  jk  i  toim  s<»me  work  in 
tlie  mines.  TWkinj^  chc  \  alne  of  ore  i»r(Miueedaaa  basis, 
the  average  num))er  (»f  sui  h  miners  could  be  estimated 
for  Missouri  at  about  l.IjOt)  men. 

The  following  talileshows  lend  and  /.inc  ndnesclaaailied 
by  the  length  of  time  in  openition  during  the  year,  so 
far  as  reports  were  made  in  this  parlit  ulai-: 

'Sixteenth  Anneal  Beport uf  thn State        iiii<l  /Iim  Mine  in- 


Taslk  11. —lead  AUD  zinc  MIXES,  CLASSIFIED  BY  NUMBER  OF  DAYB  IN  OPERATION,  BY  STATIOS  AND 

TERRITOBIES:  IMS. 
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Mvchaniail  jwwer.—iketaa.  was  the  prevHiling  kind  of 
power  in  190S.  Then  were  1,060  «te«m  enginee,  45 

flfi'trir  niot«r>*,  jLTii-^  or  t,'n=-olino  rnrrincs.  8  water 
wheels,  and  3J*  other  power  geueratoi's  in  use  during  the 
year.  Renting  of  power  was  pncticalljr  nnknown;  the 
total  luimhcr  of  liotsfjwuvt  i-  !<uppliod  to  other  esta1>- 
lisbments  by  the  uperatort-  reporting  was  ii^l,  aud  the 
total  8ttt>p1ied  to  the  minee  by  other  estaUiabments  was 
JW.  whWc  a  total  of  41,9*11  hors«>pow<»i-  was  owiiod. 
The  progress  in  this  rejspoct  within  the  last  thivc  doc- 
a4kB  ia  shown  in  the  foliowiiig  table,  by  states  and  ter- 
titoriea: 

Tabu  l.S.^^9Mm 


This  amount  wft8  made  up  u.s  shown  iti  tht>  fullowiii|[ 
statement: 
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>  liiclnd«»  Uie  loUowlnK  «a<ci  stui  l«fTiUiti««:  ItOti:  AriwuiB,  Ca4anuk>,  Nvw 
Jaoir.  M«W  T«A,  «IMI  VlisfQii.  UMc  New  J<ner,  FMUUgilMBl*,  aad  Ten. 

J^whwHon. — In  1903  the  dres^'in^.'  of  the  ore  was 
done  at  the  mine  in  nearly  overv  t-axo.  Of  the  .Wf* 
eoacerns  reporting,  5*25  wore  equipped  with  concen- 
trating plants  or  hand  ji^s.  19  were  cniHtont  mills,  ami 
l!*  niutie  no  report  us  to  equipment  for  treatin^j  the 
ore,  pre«auiably  having  no  facilitieit  for  di'ettsing  their 
ore  at  tbe  mine. 

The  total  reporlt'd  vahio  of  iIh  j.rndnct  of  tlir  lead 
and  zinr  mines  and  milK  in    i;«>2  was  $l-l.»)(nM7T. 


KetMlm.  

Ton],  Mtnwi  MwH  aCk  

While  the  production  of  custom  mills  add;>  to  the 
value  of  the  ore  treat«>d,  it  can  not,  theoi'etically  at 
lea-st,  add  anything  t«  the  qvuuitity  of  the  pn>duet;  it 
would  therefore  be  a  duplication  to  add  the  product  of 
the  mills  to  that  of  the  minm.  In  actea)  practice  a 
portion  of  the  product  of  flu-  <  u-tmn  mills  wa?*  r<'<  <>\ 
er«d  f rom  ^'aludge,^*  i.  e.,  mill  refuse  purcbaaed  fruiu 
the  neighboring  mine^  equipped  with  mills.  The  re- 
|)orLs  of  the  latter  hiv  n--siniioH  to  itichulc  thi-  vsilni' 
realized  from  the  >iale  of  sludge?;  it  is.  iiowt-ver,  by  i«* 
means  certain  that  these  values  an-  included  in  all  cases. 
The  sludge  in  considered  of  little  value;  it  is  usually 
sold  for  a  lump  ftuin,  without  much  regard  to<|uantity. 
It  is  possible,  therefore,  that  hy  deductiiifr  the  value  of 
purcbawd  ore  from  the  total  value  of  Uie  product  the 
value  of  the  lead  and  aine  product  may  have  been  under- 
rated. Likewis*'.  l)yomittiM<:  frniu  the  tjuantity  of  the 
produ<;t  ahown  in  Table  13,  Ibt;  output  of  ctnttoui  luilltt, 
the  total  production  may  have  been  underrated.  Still, 
n--  the  yro^s  value  of  all  the  ore  sold  hy  tho  mills 
aiiiouiitiHl  to  <inly  l^^l:^2.>i4«>.  or  less  than  1  per  cent ol 
the  total  production  of  the  lead  /.inc  mines,  the  error 
may  be  treated  as  a  negligible  quantity-. 

The  quantity,  total  value,  and  avem^^c  \  aluc  per  ton 
of  lead  and  7.in<'  ore  jirodiiced  in  11*'>2  arc  ehown  by 
states  and  tciTitories  in  the  following  taWIe: 


Tablb  is.— aUANTlTY,  'Xm  xi.  VALUE,  AMD  AVERAGE  VALUE  i>EU  TON  OF  LEAD  AND  Zl»C  OBE,  BY  STATES  AND 

TERRITORIBS:  1908.  " 
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4,TII 

■.■I.M-: 
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l»,:ii7C 
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21  ^« 
1 1  -  :tl 

IILI4 

>  DiK'a  not  itK'Iiutr  llu-  )>n"l>i<  lion  of  i  u.tuin  nillllin  KkDW'  iiii'I  Miwiiiri. 

s  Iiu'liuU^K  iIk'  fi)IIi<nitiK  .(itO'K  Hint  tt-rrll«rlt'«:  AllHIUI.C»li>raidi>.  Ki-iiIik  ky.  N< 

The  value  of  the  lead  and  zinc  ores  shown  in  the 
preceding  table  is  Sl4,o20,y5i8,  or  ^73,lS!t  less  than  the 
value  of  product  shown  in  Table  l,and  in  the  detailed] 
summary.  This  difference  is  accounted  for  by  the 
absence  of  the  net  value  of  the  production  of  custom  I 


■u  J<T«rv,  Si-w  Mt'xioo,  Vm  Vwk.  Mri<l  Vlrvuila 

mills  in  Kansas  and  Missouri.    Accnrdiii'.''  lo  tin-  jirc 
cedinjf  table,  six-MJVcnths  of  the  lead  and  zinc  produc- 
tion of  the  United  States  was  famished  by  tbe  state  of 
MisRouri. 

The  progress  made  by  the  Iciul-ziiic  mining  industry 
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siuct>  the  KU'venth  CcnsiK  uppeurs  from  xhc  foiitnving  I  TAmtn  IS.— Ownpflmfiw  «u«iiwry,  v"'"i''')/  «mI  '/  cti.f  .,r,', 
eomporative  soiDinaiies:  '  "       ^'        "  ' 


Table  14. — Comparatiivt  mtmtmry,  quantity  and  mAM  tf  Uodmt,  kg 
mietandterrilorif*:  IHOtand  1889. 
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All  otberiMlaand  l«r- 
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';i..'>7a 

4W 
•I"i3.  38» 

•l.l,17ti 

•1«.  7 
211*  2 

:.''7,7 

3.000 
'175.0fi2 

'  I  (7, 

1«  I 

.«67. 4 

'■i2. 2 

■<       not  iMludatto  iHDdiMtlaNaf  cuR«  dIIIiIii  Kmmm  hbA  lllMaitri 

111  ISllL 

'  lorlud««  Artwiu,  CMando,  Kcntiiiek)r<  New  JMMr>  Kmr  U*x)U»,  Waw 
York.  Aid  Vlrtinlii. 


■  OtN'tt  not  iiM'ludo  the-  priMliirtion  of  i^iiNtom  mittelq  Kftitw  flti'l  Mi<«tiurf 
in  l«r2. 

'  IK'Creiiw*.  , 
'  jii4:liHk-A  Svvi  Jt-rM-y  aiiil  YirKinla. 

*  lnt']uil«»>  Nl'W  miii]  IViiiiK>'lviiniH.   Nuid(j<.t  not  n'|Mjv|Cd. 

►  Inf  liiilw  <'olor»il<>.  kpniufky.  ami  New  Mexh'u. 
'IucluJ>.-5  Af  k4iU!w>,  Nt»  ML-jtko,  and  tlie  Suutbern  •Imloh 

In  thft  foliowinif  »tat«inettt  the  CMtsuA  returns  ibr 

Mi-.<(inii  <•<  ini|);in<!  with  the  report  of  the  lead  Mid 
ziiie  tnine  iii-spcclur  of  tliul  Htule: 


QiKinlity  (lu'l  value  o/hiid  mid  zine       Centm*  and  Jft^jtmtri  mint  imjmt^nr'n  returm:  19(^. 
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*»,1S 
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SySIH.  l.-t7 

11.:";; 

j;u.'.«;3 

T.«2,«2« 

-<-3.3»4 

-tut. 

-2.  lit 

r..  ir.i 

tHOkUlK 

to.m 

1.1 

-IS 

-8.7 

-6.4 

-%.\ 

•HI.0 

As  evidenced  by  the  preceding  «.UiU>iiH>tit,  thu  ceiuius 
returns  on  production  nre  in  Aubstantuil  upraement 

witli  thos»«  of  the  slHt«>  iniiK"  !nsiM.M  t4>r.  Siniill  diHore])- 
anciett  of  from  1  to  3  per  cent  are  quitu  uuavoiduble 
in  view  of  th«  nature  of  the  information.   In  oiany 

riiNCS  tlic  V:!tiK'  rc|i<'rtt  f!  \t\  thi'  oju  rntnv  was  not  ihf 
actual  amount  enlund  oa  his  books,  hut  an  osfiinutc 
iMMed  upon  an  iuHnm«d  averaf^  valiu'  <>f  tin*  on  . 
\vh!i  h  \v;i^  rlif   hi*«t    iiifnrttintion  olitiiiimtili-.  Siiiull 
operator?  only  too  ofti-n  korp  very  iinpi-rfi'i  t  iKxiks.  if 
any,  whereas  tli©  largest  producers,  who  do  not  sell 
tlieir  oro-  hut  >im<lt  tlunii  iit  thoir  own  p!;inl«i  and  mar- 
ket tbf  bullion,  illu^l  put  an  asfsiiincd  valuation  upon 
tiie  ore  in  order  to  an-swi-r  tlio  iimniries  of  tlio  Biiivaii 
of  tlif  Census  or  of  thi-  stutc  biirt'uu  of  niinrs.  Then- 
fore,  if  the  reports  of  such  o{MTutors  were  nuuli'  on 
dilferont  (hites,  the  estimates  for  ibe  wait  mininj^  l  oiii- 
|MUiv  iiii^'hl  liilTer.  and  in  more  than  cmo  ease  this;  state 
of  artairswas  di.<iel<»sed  }»y  a  eouipari.son  of  the  eonfiden- 
tial  ceiteus  i-eturn.s  with  the  li^'urespubli«he>l  by  the  state 
Tiiitio  inspector.    That  the  discrepancy  is  on  the  whole 
w  iilaii  siu  h  narrow  limits  may  bo  accepted  an  proof  of 
the  sulistuntiul  aerunu  y  of  the  returns. 
Tbe  miniag  district  oompri»ing  Kanaas  and  a  poition 


I  of  Mi8«)ouri  i«  called  the  Juplin-Galena  district.  The 
!  averai^  base  prkes  of  zinc  and  lead  ores  in  this  district^ 

<'fiiii|)uird  from  monthly  h\  i  vw^v^  fnr  1!*02,  wore  re- 
I  ported  ))y  ihe  United  t^tate^  Cieoloyical  .Survey  as  fol- 
:  lows:  Lead  per  l.OOO  pounds,  (88.06;  xlne  per  short 

ton.  *:;u.:',"  I\,r  VMYl  the  ninye  of  HiK'tnation.s  of 
monthly  Ims4.'  prices  iu  the  tiamc  disjtrict  way  a^  follows: 


L««ilar« 
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INsalMirt 

ton. 

HJicltfst  jirU  r   -   -  

*2n.iK) 

21.(10 

«:!l.37 
A.  7« 

Viiil.itl.in  - 

1  l« 

7.  Ill 

'I'he.se  iiverajres  are  not  strictly  coiiiparal>le  with  the 
average  values  by  states  and  territories  given  in  Table 
13.  The  variations,  however,  are  iacfwisidenible,  vis: 

Attta^  wiM  above  [+)  f  Mo»  (— )  Umfriie. 


1  .'J1<1  ..II 
pvrl.auu 
pmuidH. 

Zirw'  ore 
pertboci 

IMI. 

--4lk-W 

+  i,ai 

-  4KW 
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It  :i])poui-9  from  these  compaTisons  ihnt  the  variations 

Iji-twofii  till-  v(iliif?>  n-portod  to  the  Humiu  of  thf  (.'cnsiis 
and  the  average  lm«f'  prices  for  the  jrear  14>ttt  were 
within  tbeordinnrv  nm^'n  of  market  ^actuations.  The 

quantitv  reported  represi'iits  dressed  ore  of  various 
Ktade^,  except  in  a  few  cases  where  the  quantity  of 
rough  ore  was  reported  and  oouM  not  be  reduced  to 
terms  of  dressed  ore. 

Table  Id  is  a  summary  of  the  statistics  for  all  lead 
•nd  sino  mines  in  MiMonii  at  the  cenanaea  of  1908, 1880, 
and  1870. 


TAeW  16« — OtH^arntiiy  mimtnnni,  Unii  nud 


LEAD  AND  ZING  ORE.  458 


Number  o(  mlncn  

Vumhi^r  o(  oporntnr*. ,., 
Salaried  nfficial-i.  clerks. 

NiimbtT  , 

Sslario-  

Wa(f»M'i«nH'n«: 

AvcniK''  niunbSV.... 

Wittn':;   ,  

rontmct  work  

Ml»cell«iic<«ii  c-  . 
Cv>n  of  sapplieo  and 
Valac  of  prodiiet 


MM 

IMO 

SM 
SH 

w 
•n 

« 

m 

s« 

W 

i;.Ki2 

83.K>»I.92» 
JI,7l»,4.V. 

1,  IW 
•  fi.lKM.SM 
|1| 

.I'l 

ri.l)77,'»4 

SI21.1T!> 

I'l 
(M 

5S, iti) 
P.'IH  net 

As  has  been  stated  above,  at  the  Eleventh  Census  the 
statistics  of  sine  mines  ol  Bontliem  Missonri  were  con- 
fined to  the  <|iiiintity  iirid  valui'  nf  tin  inilpul.  'Mine 
expenijos  were  rcportetl  only  for  lead  iiiincs.  In  the 
following  table  the  data  concerning  these  mines  are 
eolliited  with  \\v'  rxprnt.!  -  ainl  [ 'P' ului  t  i'  ii  of  the  mines 
for  which  the  product  reported  for  X.'MYl  waa  likewise 
only  lead  ore: 

Taub  17. — CfanyMiniftwfMRMary  ^imnerjn^^  kadmtonlji, 
Afitfouri:  lOOS  mtil 


Number  of  iBini'st  ,   so 

Msiie*  ,   ,  SajH,;aO 

W««e»  ;  «l.4«.9aiZ 

Oootra.-t  wiirk.  .  ,  .   J  190,081 

HtM^ltaamiu  expeine*  f  IMhllS 

Coat  of  mppHiw  aiMi  mnM«M«  :    tSU,  W5 

Prodaci: 

Short  tona..   «•,«» 

V*l»«   fi,19t,zn 


'  Not  n-portrd , 

The  following  tablet,  reproduced  from  the  report  of 
the  state  lead  and  zinc  mine  inspeetor  of  Alissouri 

for  11*0-.;,  shows  the  jjfr»)«lii  nl'  (1m    /in.    |  h  i  mIui  i  Ion  in 

tliat  state,  by  years,  from  the  bct^inuing  of  ziuc  luiuing, 
in  1A78,  to  the  year  1902.  The  output  of  1908.  a^ 
reported  by  ttu-  ^tiite  mine  ins|>eet«r.  exceeds  '\v  l  ii^Iit- 
tenths  of  1  per  cent  that  reported  to  the  Bureau  of  tlie 
Census.  The  reasons  for  this  inBigDi6cant  variaDceare 
dlsenwed  on  a  previoaa  page. 
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'  Tm  l.  n  Vfiin.  |.ri<.r  \:<  1901  tiK  SMm  flgUlt* 

Jiitii'3U.   The  >ix  niontliH  iicpniintMifDr 
making  full  i<MK  fi>r  tliv  |>t'nad. 


•n  ibe  lait  alx  aMOMf  1 


LXAD  OOSTEMT8  OT  LEAD  JUTD  ZDTO  tXBM. 

The  lead  contents  of  the  ore  can  he  esttmaled  by  oom- 

parison  with  the  rf>turri<  from  lond  smelters.  Thf'  re- 
turns from  it  leading  uiiuinj;  aud  smelting  compaiiic.<3  of 
Missouri  show  a  total  of  108,4)18  tons  of  their  own  and 
Iii;irlia..i'(l  lire  treat4Ml,  from  which  70,4!'1  tiin~  nf  l.'ud 
were  recovei-ed,  or  aii  avei"age  of  tli).2  jx'r  cent.  The 
quantity  of  nonargentiferons  lead  ore  treated  by  those 
comjmnies  is  ecjual  to  78  pt^r  «'ent  of  the  tot.il  •n;,uitity 
mined  during  the  year.  A  gUuice  at  the  price  column 
of  "Dible  13  »hows  that  the  ore  was  broup^t  by  concen- 
tration to  alK)ut  the  same  j^riido  tliroiifrfu 'i;t  tin  TumaT 
gentiferoiui  lead  region.  The  only  exception  is  found 
in  the  group  of  "all  other  states,*'  where  the  quantity 

rejTorted  upparently  represi  iit-  .l  .  i-nr1f  ore.  T!t<'  i|iiaii- 
tity,  however,  beiug  ouly  .somewhiit  over  two-tcullis  of 
1  per  cent,  the  effect  of  this  variation  upon  the  average 

for  the  United  States  cokM  not  o.\cee<l  n  fi'w  i  iM-.tv  ppr 
ton.  The  average  ixircenta^c  of  recovery  reported  by 
the  above-raentioned  5  smettiDg  companies— viz,  68  per 
c»  rif  viiav  rdpi'j'friri^  he  taken  as  representative  of  the 
results  generally  ohtainc<l  iu  the  United  .Staleo.'  The 
metal  yield  of  all  nonargentiferous  ores  may  be  esti- 
inntcd  on  this  basis,  in  i-ouiid  tijrnn  at  no.ooo  (otis. 
According  to  reports  from  the  .same  companies,  lead 
bullion  of  the  value  of  $2,534,683  was  produced  from 

coii'fiiti-at  r-r-  \:iln<'il  at  *5.0t.T,!t78 — i.  e..  t,M  jx'v  rent  was 
added  to  till-  vuliic  of  conccntmtes  liy  ,^iin-lling.  The 
total  reported  value  of  tlic  lead  l  onrentnites  produced 
in  the  United  States  was  !!^5,S5t>.7:Jl.  liy  an  addition 
of  21  per  cent  of  this  amount  ^7,25r).<  MX)  is  obtained  as 
the  estimated  vidae  of  the  90,000  tons  of  metallic  lead 


'  Th("  n>lation 


-V.vl  M  I'-ii'l 


1  rcurtiseuteU  by  the  following  perx't^ntasE-i':  llliuuiM,  6S.6;  luwa,  70.2; 


iifHiniied  ill  IfV^O  was 
i,  78.4. 
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reooveraMe  from  notmri^tiferoiiK 

value  is  4.0^1  oonr-  \ior  pminil  cf  ri  (itatl  lend,  which  in 
witbiu  tJie  raugc  ot  the  jjriccs  ut'  K>ud  ut  New  Vurk  city 
in  IflOS  as  reported  by  the  United  States  6«iol<^<»l  Sur- 
vf  v  viz.  lii(:Ii(-.t,  1. 10  fonts;  lowest.  4  .'Cfit-.  'I'ho  re- 
port.«  iimde  stni>ltcr>i  to  tbe  United  tStatos  (ieoiogicai 
Survey  ehow  79,445  tons  of  pig  lead  produced  from 

rnrifirfXfTitfff'roTi-*  nrv-i  <if  \f i«sr)tit'i,  Knnsrm.  Wi^conriin, 
Illinois,  lowu,  Virgiuiii,  uud  Kentucky.  The  ditferem-e 
is  aocounted  for  by  the  fact  that  ooDsiderable  quao- 
tity  ot  tbe  ore  b  oonverted  into  a  pigfrnent.**' 

ZINC  cotmwn  or  ubad  and  ziko  ores. 

The rioc ores  of  Missouri  and  Kans^isarc  usually  sold  j 
upon  an  :i><sny  (if  ilii  JUT  rout  i-if  nn'tallii-  xim-  in 

the  «'«MictiUniti'^.  v\  iiii  a  deiiuctioii  of  it^l  foi  every  unit 
or  pen-ent4ijre  >>clow  that  standard,  and  a  similar  allow-  | 
anoo  for  hijrln  r  _'r.iiies  of  conocntrutes.    Sixty  per  eent 
is  thouglit  to  l>t.  iippiv)ximately,  the  avera<,'e  for  the 
eiitirr  distriet. 

The  price  of  ore  shippc<l  from  mini  -  it)  Wisconsin  is 
determitied  hy  the  price  of  ore  ia  Missouri.  The 
avemj^e  value  per  ton  of  zinc  ore  in  .Missouri  was  $29.13, 
and  in  Wisconsin  Sis.  14;  the  dillereiice.  may 
bii  taken  us  rellectinjif  the  difference  in  the  <,'rude  of  the 


Tngalls,  i»  28.68  per  cent  aise.   The  coneentnitee  of 

Virginia  !i--;iy  Ms.os  s?ine.'  From  tlu  sc  dntM  the  zinc 
eonteutti  of  the  ore^j  utiued  are  estimated  for  tbe  pria- 
dpal  produdui;  states  as  follows: 

Tabu  Ittt—SneMMeM^  vhm  mbud  in  Oc  jwwk^wI  pimhiemt 

laot. 


Total. 


Mu«*uur£  

Khiiw!<  

Winciuislii... 

VtaBtate*:.. 


1 

,  short  Umt 

at  e«n- 
ceiitratLti. 

H<«uy 
i|wr 
twill). 

ti'jiU  1  «)>nrt 
MM). 

4»e,ar7 

SMS,  on 
n,m 

m 

IV 

i  s 

1  11.11  :l 
1 .'.  ' 

[  n,3n 

'  Till-  ii>in)Mitiuinii  HI  niuiii-  n^piimli  ly  (or  NtM  Jorit.v  ami  VlrKiiiin.  Iml  ihe 
return*  Clin  iii>t  U;  ihnwii  wpiirnlcly  vrtthont  dlwIo-ilDK  Indivlilual  n|i<^riition>. 

This  leaves  6,725  tous  of  ore,  or  about  ^  per  vent, 
tbe  zinc  oontents  of  which  are  a  matter  of  conjecture. 

<;i!:XKI{ALij)i;MMAUr  U»°  L.HAU  AM)  %INC  M1M£«,BTSTATE.S 
AND  CHABAOTBK  OF  MIKB.  . 

A  tablt!  for  all  lead  and  zim-  mines  i>  |itr-i  ntod  by 
states.    Small  mines  from  which  no  individiml  reports 
were  received  are  not  included  in  this  statement.  The 
'Concentrates,  and  would  siiow  an  aventj^o  assay  of  49  I  royalties  shown  in  the  detailed  sununar\'  at  the  (  lose  of 


pel'  «'ent  for  Wiscini-^in  ore  (dressed).  The  three  states 
named  furnished  l'Ts.T:;!  tons  out  of  a  total  of  2S3,(JJ<»> 
,tons  for  the  Western  stJites.  or  !«.s.8  per  cent  of  tbe  total 
output  of  western  mines.  The  ea.stern  and  southei'n 
ores  are  of  a  uiuch  lower  jfiwle.  The  average  ziuc  con- 
tents of  New  Jersey  concentrates  was  about  8d  percent; 
the  chemical  c«imposition  <if  the  ore.  according  to  Mr. 


this  report  include  those  paid  by  these  sublessees;  there- 
fore royalties  are  omitted  also.  The  late  of  royalty  i» 
fixed  by  (-ustom  and  does  not.  as  a  rule,  vary  in  indi- 
vidual ca.ses.  Custom  mills  which  merely  I'ework  ore 
mined  elsewhere  or  mill  refuse  {*' sludge")  are  not  in- 
cluded in  the  following  talile  which  is  intended  to  pre- 
w»nt  the  fai'ts  relating  to  mines  only: 


■United  States  Qeological  Survey, 
United  BtsMfl,"  IMI,  pegs  SOOi 


'Mioenl  Keeoaioes  of  the  I     'Production  Mid  Propertk*  of  Zinc,  by  Walter  Reuton  In^k, 
'  tMgMlSSaaiSOl. 


Tabu  90.-8UHMARY  OF  L£AD  AND  ZIKO  MDJES,  BY  STATES:  1908. 


(lilted  Sttitv>>. 


lllluoU  . 
|0U':< 
KaIIMI^  .  . 

MlBwari. 
WiMMBNitt. 


STATIC. 


Komber 
of  mlntK 


11 
11 
,'.| 
36;! 
•0 
T 


SatariM. 

Wage*. 

Cantmct 
work. 

1 

j  Mtecella- 
Workon  1  oeous 
•ifaan  ot  [  ezpeowa, 
prodnM.  t  cxcJuihre 

^foyaltln. 

CoBtoif  ron- 
plleaand 
DMlerialB. 

Value  of 

?•*]'<,  iril 

*i,-jn,  j>; 

ei:;.  .Vrit,  111  7 

a.  l.'ii 
.'11.  ?-;( 

Til.m 

:-,].m;< 
:.,  Tiiti 

1  ."J.  -.'H 
3,600.  W 

m.'m 

lu.i.t". 

1,««8 
UiAM 

'-il'.i 
72.  l  it 

iv,m 

I«*,W4 

'.m,  lii'.i 
mill);! 
m,v» 

'  rt>tiini  fiiill.  .11. <1  «-iii-tll  iiitlu^  linf  jru'liiiiiv). 

-  lin  lii'lf*  Mil.  rur  r-^  ■li-Tii.ii!ni  <i>  follow-:  l  i  Lifiiilii,     Ni'n  .li-rvt  v,  1;  N.'ii  Vurk,  I  Vir„'i 


iu  auah  zing  the  tigures  of  the  preceding  table,  tbe 
prevalence  of  mininif  on  a  srosll  scale  in  Iowa  and  Wis- 
consin slunild  he  taken  into  consideration.  In  a  mine 
worked  on  a  ^uuUI  scale  the  opemtur  giveti  bis  persioual 
attention  to  many  details  of  btisiiiess  which  on  a  larger 
-<  il"  uf  opemlion  re<|iiii*«'  the  sef\  ices  <if  salaried  em- 
ployee."!; fultbuiiuore,  the  alweuce  of  .steani|M»wer  in 


tbe  great  majority  of  these  luine^  i-educed  the  expviir>e 
for  supplies. 

Where  the  same  mine  j)ro(bice>  both  lend  and  ;'ini- 
oi-e,  it  impossible  to  segregiite  the  expe».ses  incidout 
to  each  of  these  products.  There  were  a  number  of 
TniiTi's.  however,  which iieported but one prodnct, either 

Ic'.u)  or  ainc  ore'. 
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The  i'yllovving    a  ooiiipurativo  suuuiuirv  of  all  Jiiiues,  ,  tlio.M'  pr<Hiii<.iug  ziiic  ore  only,  and  thaso  |)rodiuiu^ 

ehasl^  according  in  the  cbimicter  of  their  product,    both  lend  and  zino  ore: 
tbe  division  »hoiriiig  those  praduving  lead  ore  only,  | 

Tjuilh  ai.-SUIVniARY  OF  MINE»,  BY  OHABACTEB  OF  PBODUCT:  IWt. 


CRAUCtBB  t» 
PMMICT. 

N«lm> 
berof 
nine*. 

Ml 

Contfwt 
mirk. 

MiM'cllii- 
tits. 

coMorMip- 
pllesana 
nuMertala. 

Valoeof 
prodont. 

trnllcdMiitn' 

ZliH  iirt'  

IMB.4S1 

niM.607 

«244.e61  ^  l&«3.m 

111 

M  IKII 

I  •.:<-<■• 

■.T,i:.v  :i)i|.71.r 
  iJT.iHi 

-Wj.  7.V) 

i'.4i;".iii'» 
r.,  Kit* 

L£iaU  and  iluu  ute. .. 

JlT.'Ci  ■>l.4l:l 

LUD. 

Sbofi 
ton*. 

ttm. 

tuDlt. 

VuiUf. 

Value 

per  too. 

ia,»7 

«S0,6{7 

I.IW.ITI 

ill.  in 

11.; .  t;s.i       <>.  iifi 

>  1 

-15,  til 

The  uvcnigc  value  icali/.o<l  jkm-  tou  of  lead  ore  shuu  s 
no  ranrlcod  dlffereoce  for  either  class  of  ii-ud  niiiu'N. 
The  aveniir*'  values  per  ton  of  zinc  ore.  shown  in  the 
prei-ediiig  table,  are  inisleudiii},'  hwause  tliev  include 
the  lowgiiide  zinc  ores  of  New  Jersey  and  Virginia. 
When  those  ores  are  eliminated,  the  total  outjmt  of  dis- 
tinctively ^inc  iuiuo8  i.s  reduced  to  63,453  Utu»,  v  alued 
at  tl,8S4,470,  which  cornaponda  to  an  average  valne  4^ 


l>er  ton.  Thus  there  h  no  pereeptible  lUfferenee  in 
tli<>  avenige  value  of  ainc  ore  of  the  aame  cbwa. 

The  following  Ls  a  comparative  summary  of  zinc 
Miines'  hy  districts,  viz,  Kansas  and  Mii^nuri,  which  is 
the  main  zine  producing  region;  the  upper  Mississippi 
vuUoy,  extending  over  WisoousiUf  Illinoi;!,  and  Iowa; 
and  the  Eoatern  atatea,  embraeing  N«w  Jersey  and 
Virginia: 


Tablb  aa.-^ir«MAAY  fob  UINES  PBODUCING  zino  OBE  EXCLUStVBLY,  BY  UISTRlCTSi  Vm. 


Mmicr. 

Nnnibcr 

Wagw, 

Cunuaci 
work. 

ItMHU 

expeuMii. 
exeluitve 
otioyaltleB. 

CtMioCnip- 
pliMUM 

malerlal*. 

Sbtiri  luiiB. 

raoMKT. 

V«iu«*. 

pvr  toD. 

HI 

S'-ij, :;:!;; 

SW.  7.Vi 

S-.Mi-T.r.i;:. 

113  '  1Z>,U4 

2S  K,ni 

a72.6Ii2 
ltt,4Bl 

ii.'m 

W7 

W 

!»,««« 

901. Ut 

\,TVtt.KO 

isei,Mi 

830.28 
U.ST 
t.l» 

>  UteludKa  mliuM  a*  fnnow*:  niiMli,  t;  Jam,  1:  WbrnnlD.  2L  'IiMliidM  alaN    lolloiwc!  Kew  Jener.  li  Vlnlnla,  2. 

The  following  table  is  a  samniary  for  lead  mines  yielding  no  zinc  by  product,  by  districts: 

T-iBLB  98.-8UHMABY  FOB  MINES  PBODUCING  LEAD  OBE  EX(3LfSIVELY,  BY  DJ6TRICTS:  190S. 


DWTIUCr. 

1 

Nujuber 
ofnilnw. 

WOdCI. 

5II-1  vUil- 

|^.-n>.-., 
clHuiv*:  «>l 

rpyaltim. 

J.li<-v;.llll 

1 

short 

1  pcrtuM. 

iQR  1  ta4.m 

Ml,  710 

Mm  171 '  tia.9i 

i,4t8.m 
•u,ies 

**?!» 

12.  M» 

4,1M,}7i*  4S.«S 

1  iDcludw  iDliic»4li4rll>u«n)  m  (bUnw*;  niinnii^  M;  Iwm.  lii;  Wbeoaiin,  «T. 


A  dt'tailoil  siiiiinmrv  of  the  lead  and  ainc, ore  indngtry  I 
fur  imi  is  given  in  Table  34. 

Ai  irirr.i.'in  s  ami  Ai!<ir.\Tiri'.rini-s  i.kai>  and  zinc  oI!Ks.  j 

TIk"  statistii'.  of  tiiitn's  producing  auriferous  and  [ 
argentit'oriui-  |i<ad  iiiid  zine  nrcs  ar'e  given  iti  tlir  reiMirt 
on  gold  and  silver.  .Still,  as  tlii's«'  ores  fiiitiisli  a  not 
iucoii;<.iderable  i^haro  of  the  matei  ials  lioin  \vlii<  li  lend 
and  ziue  are  produced  in  tlii:*  couulrv.  a  proper  com- 
parison of  tlM-  ]iro<lui'tioi)  of  the  inine:^^  with  th<  ,  <  ^ 
sumption  of  the  lead  and  zinc  ores  must  cinbracu  ivll  | 


classes  of  theue  ores.  The  prodneiion  of  lead  and  zinc 
from  all  sources,  aa  returned  by  the  census  of  oiinea 
and  quanic^  for  the  year  1902,  in  collated  in  the  follow- 
ing statement: 

Vaiw  o/  Itad  atid  zme  in  all  ttm,  btf  jotimw  tifpmdaiikin:  iSOg. 


Und. 


Zini', 


Toiiil  I  iw,  l«l,ol,;  w.aif.SRl 

goawentii 
.  iM  and  nil 
tn  •iipprrim;. 


In  iwoawentUeriMMkartaaHloineafc*.-...   .S.MO.TSl 

In  KoM  and  iiilTer«ti;  i  12,111. 
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MINES  AND  QUABRIES. 


Mr.  Harry  A.  Lee,  commissioner  of  minea  of  Colo- 

r.uh>.  it)  hi>  lopurt  for  1901-2,  wrote  tta  foUows  <<f 
zinc  iiiitiiii^  in  tluit  stiitv: 

Ziiu-  ix  jiraclically  a  new  pniilm  l  tliat  (ii'inu,-.  liiiliui.ilcly  sk-i m  i;it«» I 
with  iron  urnl  IcshI  ^•^Il|llli<ll•^  iii  J"  lies  of  ;.'r<':ii  iii;i).'iiitiiil<'.  I'lilil 
within  till'  ])Hft  ft'"'  yrars  ttiw  iiii-  luMliir^  witv  wurtlilr^i^  i>n  a<-- 
C«jniit  <if  till'  zinc  Mil] ihiiio!  pix'^'cnt,  lunl  \wrr.  tluMfimo.  «s  fur  us 
powbtc,  left  intact  in  tbe  minea.  Tb«  «xtiactiiMi  ot  tbe  more  valu- 
aMe  OTCB  bn,  iiemtbri«Ki,  developed  taige  bodies  of  lincifenMU 
ores"  tliut  art-  now  it  vii!mil>l>-  .'k^k-i.' 

Zinc  a«30uiated  with  ^oldj  silver,  aod  lead  wa^  ru- 
ported  from  Colorado,  where,  aeoordingr  to  cftrnw 
return^.  ."1  .!>r'*),073  pounds  of  zinc  wrro  roiitiiiin  i!  in 
touii  of  gold  aud  silver  bearing  lead  ore,  show- 
ing  ao  averafpe  aasay  of  10.6  per  cent  of  ziae  is  the  ore. 
In  additioo  to  this,  die  reports  from  nonaiigentiferous 

>  Bniort  of  the  State  Bonan  o(  Mines  of  Golanda  for  the  jrean 
1901-4,  ]HiKe  103. 


lead  and  zinc  mines  included  in  tbe  preceding  statements 

show  a  pioflnt-t  of  l.-'iJit;  tons  of  zini'  i-oncctitriitos.  The 
comniistfioner  of  ininect  estimated  the  produvtioa  for 
190Q  at  52,582,510  ponudn  of  xin«-.  This  leaves  59(iJ37 
)ioiiii(is  for  till-  coiitciits  of  1. .'..".<!  tons  (if  nonur:_nM,lifi  r- 
uu»  lead  and  ztiic  ure  iiichult'ii  iu  previuug  i«tutcui('iit«, 
which  would  correspond  to  19.5  per  cent  of  zinc  in  the 
fifes';!  !!  '  •[■(•.  i  -tiirint<'  is  npjKiri'litly  too  low. 

'lia  viilui  11  i«nl  to  the  Uuri>au  of  tbe  C«U!»u»  in 
*;{.C»,4H*;  for  till'  zint-  fonk'ntsof  argentiferous  ore  and 
iilS.SSts  for  tho  Irttd  and  zinc  ores;  in  all.  >t:iVl,s;U.  The. 
viiluc  rojxirtcd  Wy  tbe  coinini.sisioncr  of  inincs  was  com- 
puted at  the  average  price  for  ;?pelter.  4.>  i  «ient8  per 
I>ound.  which  amounts  to  ;?2.344,!>9.3.  The  price  realized 
b}'  tho  mine  opt>rutor  was  about  per  cent  of  the 
value  of  metallic  zinc  contained  in  the  ore. 

The  minei&logicai  character  of  the  zino  bearing  ones 
of  Colorado  i»  shown  in  tbe  followinj;  statement: 


Aetatf  CKnUetiiA  of  the  2in<'  ores  of  Otlorado:  ISOS. 


T^iul  

AaucliiMd  Willi  gold  oiul  Mlver  

Aoodawd  with  nM,  iIIvct,  «o4  land 
AaneiB*vd  witk  OlTer  and  loul  


A  clae^itic-atiuu  u£  th(^6eziuc  bcariugore«  by  the  cuui- 
mercial  value  of  the  priodpal  metal  is  presented  in  the 
,  following  statement:  « 

Ckm^iaMMH^  aitehtminQ  orat  of  o.h.oKio  hj  thttonmereitUiMUiu 
^  the  prikeipal  uu.iuU:  looi. 


«lBjiieB 

IMMNI- 

His. 

COM 

Wv«r 
value. 

1  KAI>. 

ltIS«. 

PUUHllD. 

Value. 

Ptnuii)*, 

ValiM. 

IS 

%m,m 

ii.sM,im 

51  VJil.KTlJ 

S-i.t'.,  4;tr> 

s 

7 

a 

m 

1,987 
«l«^«75 

i4.a» 

max 

4.l«A.llU 

9t,m 

CDarwraDB  or  tbe  okc 

Valiii-  i/t 
teniB. 

MUriB  of  elii<<  mliM. 

Otiior  mvtiib, 

Ijemi   . 

Aft  appears  fi"omth«  pre(  eclin<f  stiitement,  most  of  the 
Colorado  zinc  was  n  hv -product  of  aurifpi-oiis  and  iii-frcn- 
tiferoiis  lead  ore.  Lead  smelters  very  reluctantly 
luiniUe  this  chiss  of  ore:  they  make  no  allowance  for  the 
ziuc,  uud  evcu  charge  a  penalty  iu  ca»e  the  aa^y  shows 
uno  in  neaas  of  a  oertain  percentage.  Aooording  to 
Census  reports,  oonoentration  and  magnetic  ftcpanition 
of  zinc  ore  have  been  introduced  at  mmf  mines.  Ship- 
ments of  zinc  ore  were  made  to  Kans^is  zitic  smelters 
and  to  New  York  for  export  Under  tbe  stimulus  of 
the  jfrowinj,'  supply  of  zinc  ore,  zinc  works  have 
been  recently  erected  in  Colorado. 

Ue]x)rts  from  Utah  show  li>,a«:i,44<{  pounds  of  ziuc 
anion<r  the  contents  of  argeotlf^roue  lead  ore.  With 
the  exception  of  a  small  shipment  assjiyinj^f  1(»5,(««> 
pounds  of  ziuc,  do  returns  were  brought  by  the  zinc, 
although  the  rough  ore  aasajed  4.2  per  cent  sine.  The 


ore  WU.S  bought  by  lead  suieltur»  for  its  >;old,  silver,  and 
lead  contenti;.   Irt  ITtah  bm  well  tUt  in  Colorado  there 

were  other  mini  li  priKliiciHl  zinciferous  oi'es:  but 

oiiicc  the  opeiatoi>  rcccivtsd  no  returns  for  their  zinc, 
tiwy  kept  no  records  of  the  flame,  and  failed  to  report 
it  to  the  Biircim  of  the  Census. 

thii>iittiipt"/ii  of  iinu  wt. — The  itinc  cuntent»  of  lend 
and  zinc  oits  were  estimated  above  at  217.726  tons,  ex- 
clusive of  tlit>  r  r  rti'iits  of  >.7"_*.*>  t<in--.  wliirh  coiiM  not 
be  estiniated  witl)  any  de;;fee  of  uceuraey.  Tl)e  zinc 
contt'tits  of  auriferous  and  urffenttferoiis  ores  were 
•riv  en  in  Census  reports  from  Colorado  as  i;ri.iK'>  tons. 
The  reports  from  I'tah  showed  one  shipuieut  of  ore 
assjiyiiiir  :>•>  tons  of  zinc,  for  which  payment  was  re- 
eeived.  This  makes  a  total  of  'J4:t.77'i  tons  of  ^iiK  niid 
.S,7l'.")  tons  of  zinc  on-.  No  uceoiint  is  taken  of  zineiler- 
ous  ore  shipped  to  lead  suielti-rs,  there  beinjr  no  p<)si- 
tivi'  informutittii  to  show  Imv.  the  zinc  <'ont(nitv  i,f  -.-n'h 
orcjs  wetT  utilized,  or  even  iLai  liiey  were  utili/i  d  m  all. 

The  production  of  spelter  for  1902  was  reportod  by 
the  United  States  Geological  Survey  as  ir>(i,!tL'7  tons. 
Allowing  l.'i  percent  for  the  loss  in  i«meltinir,  the  zinc 
lontents  of  the  ores  from  wliich  thi-  i.tput  was  ex- 
tracted, may  be  ejitimatcd  at  li$4,0t>«i  tout».  To  this 
must  be  added  the  otitput  of  zino  oxide,  which  w  manu- 
factured  in  the  Cnited  States  direitly  fr.nii  ore. 
The  prodiu  tion  of  zinc  oxide  for  VM^l  is  estimat^'d'  ut 
o2,7;io  tons.  Tbe  zinc  contents  of  this  product,  fignred 
ut  tho  nite  of  SO.:^  per  cent  of  zinc  iu  the  o.xide,  were 
eijual  to  42,342  tons.    The  total  output  of  zinc  in  all 
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forms  for  iu;i_v  In'  oiiuuitt  d  iii>'i«  ioit'  ut  "Ji'ti.lM'J 
t<itw.  <ir  in  TDU|]<1  minilKMs  at  2'J7.tM>i'  tons. 

Tlu'  exiKirt.s  of  zinc  ore  for  the  rnleiKliU'  vcui'  lltoi' 
Wfif  4'.t,7*'):i  It'OfX  tons,'  or  .jr>,7HM  shttrt  tons.  ()f  tins 
i|U!intity,  •Ji>.>K.'-t  lonjr  tons  were  export*')!  tlironfjii  New 
York:  tlu>  rest,  with  the  exception  of  tt  stiiall  i)U!intitv, 
was  uxporletl  thrtinj^h  (nilvestou.  The  New  Vorii  ex- 
ports represented  New  Jersey  ores  which  contained,  at 
an  assay  mte  of  at)ont  '2b  per  *-ent,  lonjr  tons  or 

y,S47  short  tons  of  zinc.  The  estimated  productiou  ami 
ootwnmption  would  thus  oaim(wrB  aa  Ibllowa: 


Totill  |iT(p(lii<-Iinn  .  .   

IXiBii'ulir  <'>ii!<utiiii(ui>i  In  Uau  maiiuftti-Wf«  vl  sfielter 
Mi-I  i)Xi'l<  «    

Oilier  ..rv-'i.   


Tutitl  •■4.?i«.iniii»il*>j>  

ITrrcKH  (^j  i>r  (l4>;if-lt;ufy  <  - )  of  pruduction  orer  con- 
■umptlon  


Onf  i»li<>r< 

umti. 

Innsl. 

'        jijiii:  tolls 

The  dtiticieni-y  of  23,t>lU  ton»  of  ore  in  the  prccetliug 
calculation  is  covered  by  the  exceMs  of  I0,$9!>  tons  of 

zinc,  whic-h  ('i'!'r'''-p()?ii1s  to  an  avi  r:ii:i  trimrnf  4<i  jM-r 
coot  aiue  in  western  ores.  No  account  is  taken  here  of 
the  incr«ii8«  or  decrease  of  the  stock  of  ore.  It  must 
lie  un<h'r-tf>nti  t'liir  t'lr-i  aii  only  rough  estimatet}, 

ilUowiii^  u  wide  lange  for  error. 

Tendemnf  toward  centralhatMH.— The  lead-sinc  min- 
injr  indu-t  r\  n  t  escaped  the  j;en<'nil  trend  of  modern 
blUiiiiush  Io\N  artl  eentraliiiiition.  Jn  thii*  respect  a  uiarked 
difference  in  defrree  exidts  between  thoec  iaine<t  whieb 
may  ehisscd  u-  zim-  inincs.  lead  Indti'T  tnini><(  only  as 
a  li>  -protluel,  and  thos<'  whi«  li  may  [uopeilj  tie  cla.v*ed 
as  lead  mines,  zinc  o«'<nirrin<r.  if  at  all,  aa  a  by-products 

The  fulldwini.'  lalih'  s|i(»ws  the  distrihtitlOU  of  lead 
iiune>  by  value  of  prodnetion  in  H>02: 


■■iir\»  v,  "Miiienil  Ui'soim^s  i>t  (lie 
Ta»LE  a4,— ttawyifnIiW"      'Wi  miW  ''U  ■hIk--      jinriiu  i:  jwt.' 


'  I  liitol  Stales  •  i<'<il(i'^ii  al 
riiitcl  Slatev"  IWi?,  lain  l'-. 


li 


nanucr  ran  wisik. 

Knm- 
•If 

Tutal. 

IVr 
.>  Ill 

■  f 
iiiliil. 

t.aul. 

Tutui'  

46 
« 
» 
t 

17. 7M 

*ll)  MO 
U'Xi.  f^rj 

»i,:uT 
t.m'i» 

^  O.J 
0.1 

Vi.« 

to.* 

IB.  MS 

m.sn 

vsii>,m 

UK 
I.  IMS 

29.1B2 
lll.6Mi 
77,W.i 

<A  '  Ijiu-IIK  uUim  by  .lUli'!!  l>  Ilil|>«»IMi'  ntthmit  dbcloiaK  Ifav  UMMIITOC 

ic  indivi^iUAl  f>iiibli''Hniitm)i. 


Tlie  fullowiug  table  ^iiowis  the  zinc  mines  cla^silied 
by  value  of  pr<oduction: 

Taiilb  545. — tiwm,fyxiim\  <jf  siiu-  mima  by  mlue  uf  firutiuiL  JUi/,:' 


VALVBOPnODDCT. 


Niira- 


PMIDIICr  KB  MiaB. 

ti.T 

l.f 

|-.r 

•  cut 

..( 

/iui" 

(uMI. 

TOMl'.  

M5 

tT,se«,96e> 

100.0 

*..7r;<i> 

X' 

li. 

<l.  1 

r..iril 

■!>.'> 

iiunt  til   

ii>..'i«; 

0.-.' 

IT.',»<s 

l.r.7i* 

si.'.M.ooJy.w  

IW 

Ii2».  w, 

«.  ;i 

T7 ,  '.W 

<kll  ■.  --,>,*«  

m 

;i.ik"iO.  it;i 

10.-.' 

>../tyu  

at 

•j.;i:i',  Kii 

.-il.^ 

•-'.177.  ..74 

IW.477 

SlOu.tCO  uii'l  iiv«  r  -  

7 

1 .  hWJ.  iMI 

I,4Cii.Vf.l 

iir.'.nw 

I  .\  I'lllsijru'dtjiiji  b>  !«lute!«  ifi  inilM»Kil>l4'  MifhntJt  (1  Urlrvwl  11(1  tilt  li|clitit>  of 
ftolIlL*  ItltUVjdillll  »1AbllHhlilfllt><. 

•('iiNliiiii  uiilN  miM  kiiiaJI  mitu'M  not  iDi^luii'-'l 

'liii-iuiiw  1  otteblWuiMMit  niKirUnic »  prudncl  nf  i.yci  tM/Ojm  but  lew  itaau 


MtMottri. — Tlie  state  lead  and  jtinc  mine  ini«pector  of 

^ti>s.::.|lI•i,   ill    tii-    lepnif    fi,y    ]'.<i'r>,  iiittcil   llu'  .irr  ir-ase 

witilin  recent  years  of  the  iiuiuber  of  iudividuul  ojjer- 
ators,  who  were  t^vifog  place  to  large  and  strong  com- 
panies.'  A.  (In  inrTK  -  isf  Missouri  furnish  the  bnik  of 
llie  zinc  and  soft  lead  productiou  of  tiiD  United  States, 
the  tendencies  observed  in  Mitssouri  may  be  said  to  be 
representative  of  the  industry  in  ^^eriei-iil. 

in  M>ft  lead  mining  the  ptugreiis  uf  wntnilizutioii  is 
far  in  ndi'anee  of  that  manifested  by  the  zinc  minii^ 

industry.  Ti!'  .  .  if  (■eiitnili/.ation  reai  lieil  in  each 
branch  uppeuis  from  lahle.ri  M  and  U7,  which  show  the 
distribution  of  all  operators  by  value  of  production. 
This  elassiticiit ■itn  does  m.it  iiielmle  the  j^reat  number' 

of  sublessees  elii|»io^  in;^  no  liiled  iiilior. 

-SixtetMilli  Iit:|)urt  ui  llie  Slal<4  Lfad  tUHt  /^la*  .Mine 

Inapcetor  ol  Mvnoari,  {Maes  10  an<t  II. 

Tarlb  Si<l. — Cttv^eation     lead  nrineii.  iWuwnin',  1^  mfuf  <^  }tnd- 


1 

Siim- 

li«- 
of 

lnLtH'^ 


I^-K*  ttmn  ^:*A>  

f  lUi  to  Sillf.t  

*1.L«>  t.i  *y,'JW  ... 
inOMi  lojw.'juit. . . 

*.Vl,l«l<l  In  jlW.*!!!.  .  . 
flUMMI  liiffW.'.HfJ. 

JVii, lam  mill  ovi  r. . 


1                 VAUTB  OP  PMtni'Ct. 

Total. 

IVt 

<CDI- 

an. 

ol 
MUl, 

Load. 

ZilW. 

HH  o 

Slvj.  I'd 

W.  lit!) 

w.r.- 
l.'T.tr.li 
.Ml..  >.|l 
;i«l,7;!; 

II,  1 
o  z 
'J,  t. 

III.  s 

,>.« 

a..  1 

:1.  r.4  > 
fl,  lv.> 

riii.  jiii 
:ioi,  w» 

1  ■MM 
!1M 
'M,'il)U 
77,IM» 

;i!i 

J.  i:'7  11 1< 

•1.  HC.iils 
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Table  STi— Cfam)SealiMi  »/  .-i>«-  miur^. 


pmauacr  put  m 

* 

INS. 

1 

XniD- 

1 

ViLrt  or  pKomcT. 

TMjiI. 

ftr 

VUIM 

of 
total. 

tS.SttT.ISI 

Lead. 

354 

1M>.0 

1>>H«  thtiii 

18 

4.  4<Hi 

II.  1 

l!> 

11,  197 

(1.  i> 

Ifl.  MS 

<!71 

Kxs  «i .«».!«»  

»2 

366.  0T2 

5.» 

l<,<.  rii  I-IKIKKI  

ilH 

3.  MO,  174 

42.  1 

2.  »I3, 122 

2.'i7.aV) 

f.-i  ly.  r,,5iK»,»(Ht  

38.7 

2,<)7S,,W 

IS7. 4Si; 

JlW.lKK*  iiiifl  rivrr', , 

l&O 

US,  Me 

m,m 

•  Cxehwivc  of  UiajnodnctfMi  «<  mUmmi  wImvbbIouia 


It  i^  )i|)]ii)it-eiit  from  the  preceding  tables  that  the 
bulk  of  tht'  zinc  min»'  output  of  Missouri  is  the  ro^iult 
of  pixMlui  tifui  on  a  middle  seale.  or  from  110.000  to 
SiOO.O(K):  \  i»r.v  lar^f  produccra,  as  well  as  the  very 
small,  falling  far  behind,  while  turer  thteei<|uaitfin(,of 
the  outpnt  of  soft  lead  U  turovAmi  hy  H  rninea,  with  a 
production  of  uiore  thiin  ^lOO.OOO  tiicli.    Thivc  opem- 

tors,  each  with  an  oatpot  exceeding  $£UO,00U,  produced 
over  one'bnif  of  the*  lead  output  of  the  state. 

'ral)les  aii'l  2'K  >h<nvini;  thr  roiiclntii'ii  lirtween 
the  value  of  production  and  uwiici-sbip  of  mineral  lands, 
have  been  compiled  in  this  office  from  the  individual 
ivpirt^  <ir  miiiiiii,'  i  (mi|):inies  publi.shcd  in  thr  nimiinl 
report  of  the  lead  and  zinc  mine  inspector  of  tlie  btatc 
of  MiaBouri  for  the  year  190&. 


Tablb  aS.~LEAD  IflNEB  OF  HI880DRI,  ACKEAOB  OWNED,  ASD  VALVB  OF  FVODUCT:  IWtt. 

(CarapUcd  rram  Mtli  Annual  Befiort  o(  the  Bute  Lead  aiMl  Zloe  Nine  Inqiectar  of  HliMMirL) 


Mil  «r  rmrmTT. 

Nuiuber 

acKUU. 

VALim  or  noMwr. 

T««l. 

r.  r  r,  tit 
"I  tri[;>l. 

IVr  fisTiX 
<>(  1i>t«l, 

I'or  »ftv^ 

ZIne. 

Toliil'  

'ji),.>i'j 

UN).  II 

fl,  4*111,  CIH 

lttl.« 

JV.r.'.  S.W 

11 

4.3*1,' 
S.V,  4I1» 

(1.  11 

1I,«2T 
ftH,  :«IM 

O.JI 
9.  (1 
11.4 

1 

4'W 
IIS 

KI,<IM 
■jrk'i.fiiKi 
4.V,I.  1IV« 

l.S&i 

l'i.l»t> 

^Exciiuivwoiricad  TKliwdal  •117J?'!  ami  dnc  nt  flirt,  praduoed  by  opctaton  wfao  did  B«tlCpOrtaMita|^ 

iLeatOutnoni'  U'iiih  •<!  1  inT  <'(-iit. 


Aa  appears  from  the  preceding  table,  the  title  to  all 
lead  bearing'  luiidain  Mlaaouri  were  eoncenttated  in  the 
Imnd.s  of  4.T  ownei's.  1*4  per  cent  of  nil  the  lund.H  being 
held  by  1  -2  ownera  in  tracts  of  over  1,000  acrea.  The 
same  propertieBiaraiiilMd  over  tbree-fotirtha  (7T.T4  per 


cent)  of  the  total  productkm.  The  prodnctjon  per  acre 
decreased  with  tlM  Increaae  of  the  acrea^.  the  ran^ 

ljciii>;  from  J^ti^S  jwr  acre  for  the  snmll  jn-operties  to  !>41 
per  ner<^  for  the  larger  onea;  this  points  to  the  fact  that 
the  larger  properties  are  as  jfit  undeveloped. 


Ta»ls  S9.— zinc  mines  OF  HIBSOURI,  ACREAGE  OWNED,  AND  VALXIE  OF  PRODDCT:  IMS. 
(Oooipillcd  tniD  Utth  Aaiuial  B«|ionaf  tlieaitta  LMd  and  SluMhM  IwpeHot  of  Mlaooil.] 


of 
ownen. 

l_  _  _ 

YAVct  or  nioi 

M.TT. 

Pt!t  IK'Ilt 

ollMal. 

IVr  r.Tll 

nilolal. 

le 

lon.o 

*7,i';!D,  4aj 

irai.i.t 
:i.i! 

41. S 

;(i.  t 

17.  s 

.2.« 

2  711 
>2:i 

.'l.i.xs:, 
:i.(i(;7..M.« 
J..'71,7»l 
1,  VaO.tan 

17  1        n%  ti.-2 

«!•          1,  ll-*           11.  s 
2-T          li,  l!'l  iT.ii 
«        ■.'l.>Jl  7(1.1 

■iS),  ll.i 

X,  11, =>.;*" 

'J,  cTJ,S,  ^Vt 
I ,  :t>.>.  -rtu 

1 ).  iM 

:ti7,M'j 
:(.'iit.  liki 

12)1.112 

I.UMl  avtvr  ami  nver    .   

^  K\>-lii^tM'  tif  /h\r  \  iilii'-^i  III  *I7I  IJ^I  mtd  Icinl  vuliviI  itt  j;l!*,"i**t.  itn-dncvl  hy  )ip<'T!it»ir%  n  Hi)  ilid  tiol  r»'iM>rl  B'-r»*iiK«' 


appeal !!>  from  the  iltK^^.•  talile,  over  two-third;*  ot 
all  the  sine  bearing  lands  wer«>  owned  by  6  coni|Mnie«. 
Tile  output,  however,  did  not  keeji  p:»ee  with  tfir^  areji 
owned,  siiu-e  onlj  one-^\th  of  the  total  out])ul  was 
proilue*'(|  )iy  (berio  6  <x>mpaniee.   With  the  in<  r<':is<'  in 

the  si/e  of  the  projUTty  tliere  wiis  :i  (hnTeiise  in  th<> 
production  per  acre:  wiiile  ihe  .suiall  pixjperties  yielde<l 
ifii.iil  per  !(.  :■  .  tin   liiij^est  yielded  otily  ^^.-i.^  per  acre. 

'f  bis  indicates  that  the  greater  part  of  the  extentuve 


zinc  iieariiij,'  lielii-.  owned  by  the  larger  companies  is 
still  awaiting  development,  whereas  the  »mall  proper* 

tie.-*,  arc  uiub'i'  active  operation. 

Local  ol'servcrs  liave  noted  the  coiitiectioii  belwccii 
the  jrrowtli  of  ceiiti'iili/atioii  and  the  projfrc^s  of  (lci>]i 
miiiiji*.'.  Shallow  ininiii^r.  which  wa.-;  univer*'n]  in  the 
pu.st.  hii--^  {.riven  way  to  deep  tuininj.'.  a.-<  .shown  in  the 
follow  ini^  (able  compiled  from  the  Hepoi  t  of  the  State 
Lend  and  Zinc  Mine  Inspector  of  Midsouri: 
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Tabu  BO^DtfA  tftht^tmd  mIw  ^pnduel  i»  JAimihv  ItOt, 
{OMpUcd  ftatB  Mlk  Aaniul  Repott  of  iMMMe  LMdand  XlncMliwIiMptetar 


1 

—— 

of  opvr- 

Total. 

Per  cent 
oUcnl. 

peropar 
•Mr. 

1  •u.w.in 

m« 

ss 
m 

j  4,06,00 

n.i; 

57.1 

HMO 

TaMJI  8k. — .li'<'r»;;«  imulniliim/or  nil  miiift  <iinl  l>,r  Uam  uinnff  fnUld 
and  miinal  powerotUg,  by  tlaie*:  ISW, 


^BiielHAv#ot  

■ot  Npofi  til*  diftii  «f  ibtll, 


AVtHAOi  TAi.ri:  or 

■MTB. 

# 

All iain«a. 

wnhbiuMi 

ttddaalnul 
p«wcr«D!y. 

6.  IW 

S.WT 
I.7W 

•J,MT 

2,4T.i 

6,sa 

3, 37.1 

The  followin|[^  table  sbowa  the  dUtribution  of  the 

It  aiipeara  from  this  table  that  the  bulk  of  the  prodact  »'*"'^  ""'J  •"^"'^  ""^ 

wa^  oV.tuin.Ml  r,  ,,u,  iiiiiips  over  KK)  feet  in  depth:  about     P'-"<luction,  and  by  st«t4^>: 

two-tiftlw  of  the  pi'uductiuu  came  from  tuine»  over  liO<»  ;  Tahlk  .'JU.— AKwi^fr  'twl  i.,i,>f  „/  /<iN«//tdi./«  „f  minet  niihont 


feettndepth.  TlieaTeTagevalaeperoperatorincKased 

witli  the  Ii  ptli  ol"  the  mine. 

l\-odiu-ti'jn  on  a  tiiimil  acaU. — There  were  iu  lUUsi  a 
namber  of  ndnea  operated  by  meana  of  animal  or  hand 
powf-r' <iiily.  Thv  H(>port  nf  tho  State  Mine  InsjU'i-tdv  of 
Mifsoiiri  !*liows  that  thei-e  were  in  that  state  857  .shuftsi 
eqaipped  irith  63P  «team  hoiateiiB  and  horsie  hoiatera. 
Of  the  5.")1>  mines  and  mtl!-;  rp]ini-trd  to  tin-  I'.iiri  uu  of 
the  Ceusa-?,  1*0  weiv  without  luechunioai  jxjwer,  Mta  . 
possessed  medwDical  power,  10  were  ctutom  n^b,  and  I 
18  failed  to  report  lus  to  their  <'(mfpir,L'nl. 

Table  31  shows  the  average  production  for  all  mines 
and  for  thoae  luing  hand  and  animal  power  onlj,  by 
atate«. 


Tttt). 


tx'-AtliimMlO. 


fl.MIUUil  


utiNMR  or  mvn. 


mala*. 

"           ,  u4«r 

in 

9> 

68 

n  1  M 

■» 

81 

4 
4 

11 

M 

U 
XI 
4 

17  1  7 
10  3 

*  ' 

Table  ^  it<  a  isuuiiuury  bhowing  expenses  and  prod- 
net,  by  states,  for  mines  uAog  hand  and  animal  power 
only. 


Tablr  83.-8UMMABY  FOR  MINES  OPERATED  WITHOUT  MECHANICAL  TOWER,  BY  STATES:  1»02. 


wtien. 

t  I 

Hum*  ■  Nuinlwr ' 

b«r«f  «r«inict«  Marin. 

1  1 

1 

Waiw. 

Ooolnot 
work  aiKi 
workoD 
■bam  at 

INDdOCt. 

Ml-*.'llii- 

lll'tlllH 
L-.V|M!I1»». 
VXclUKiVv 

otrnrat- 

MtiU  UIK' 

tertab. 

Total  i 
value. 

Lei 

Shod 

totu. 

noaoct-, 

ML 

Valut. 

Zinc. 

SiTD.r.i 

Sstt,a«5 

J-ll.fKT  '  fll-i-I.W 

r.,  uir. 

j-j*;.  Ill  1 

1.1.. VP      *J17.  ""J 

11 

■-11 

OS 

"1 

111.  Slit 
7lil> 

•.".Ii 

l.OII 
r.,  i^f.. 

i;,i>a  , 

18.86  1 

I»  AM 

r>i.Mi> 

nu 
in; 

um. 

r.,  Kni 

11.  IIW 
a. '.nil 

82.847 

Toil  \t,m> 

37.'.  K.,(I.Vi 
!H:i         ^7,  I'll 
i,4lll  1  -i8,<Uli 
10,024  Ul.«l» 

town    

f.i  I-.'.'. 

«.JIH  1  iS.SliS 

»7,«»|  4n 

891 

A  comfjutation  from  the  figures  presented  abows  an 

aveinjre  viiltn  nf  about  ^7  [H'V  ton  of  lead  ore.  The 
ft\'iiru{{i--  I'otaputrd  fur  all  uiiuL'.!i  ul'  the  MUti*  «jtat(.'9s  vena 
abont  $<U.  The  value  per  ton  of  ainv  ore  realused  by 
tlw 'ipiTiiti-r-  ii^inL' only  hand  and  nniinnl  pnwrt- urrr- 
ujjed  alMiiii  M-s,  and  tlir  aventcrv  computed  *lor  all  mines 
of  the  i«aaie  Atates  wn.s  liiiowist;  about  (18.  IliiB  sbowa 
thai  in  murketiuf.''  tiieir  ores  the  smsill  opi-rators  enjoyi'd 
the  same  facilities  as  all  other  conijwtitors  in  the  lead 
and  zinc  market. 

The  detuili  I  ^;  itistics  of  le«d  and  ztno  minm|r  for 
1002  arc  jfiv  en  in  Table  iH. 


nRSCRIPTrV'E. 

The  ettrlic^st  dlhcover^'  of  lead  vm  the  Auicricau  conti- 
nent is  rooordcd  fonrteen  years,  after  the  landinff  of 

tlii^  fit<t  Knf^Iish  settlers  in  Virginia.  In  U>21  lead 
<ieiK)sil8  were  found  in  the  vkiaity  of  Falling  cjeek, 
near  Jamottown.   The  steady  tide  of  European  iuimi< 

gration  in  the  .scvciitei'iitli  smd  cii.'-liti  i-ntli  rciituries; 
(•ause<l  a  growing  deniHiid  fur  ImlUi-,  ami  ;'>iimnlated 
further  discoverii  -  \\li<  r<'vcr  th(^  .settlements  of  the 
coloni-l-.  r\friii!Ml.  Till  Frcn<-h  aci|uainted  the  north- 
western Indians  wun  niearuis,  inducing  Ibcm  to  hunt 
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fnr  bearin|r  aninaalH  on  a  large  scale;  consequently  h'nd 

as^llllll■ll  11  VilllH"  ill  tll<'  eyes  of  tlu>  IlKliuils.  Ixitll  /or 

iu  waking  bullets  for  their  own  weapons  and  m  an 
article  of  traffic.   Toward  the  close  of  the  seventeenth 

wiiturv  the  Indians  liviiif,'  iti  tho  ri'f^ion  coinpri^iiijj 
portiouH  oJi  th«  present  states  of  VV'isooiuiti,  Illinois, 
and  Iowa,  were  Amelttng'  lead  and  barterintr  it  with  the 
From-h  trin!iM>.  In  the  -ci  oiii!  half  lln-  <'i./()t«tMith 
ceutm'y  l«nl  liatl  lii'i  itnie  of  siu'h  iriiiKjrUucc  in  the 
trade  of  the  uiip'  i  Mississippi  country  that  it  served  as 
curivncy,  th(^  nito  of  exclmngt^  Iwiny  ii  pL»ek  of  corn 
for  a  peck  of  ore.  In  18iU  Nicholas  iioilvin,  United 
States  Indian  i^ent  at  Prairie  dn  Chien,  went  on  foot 
from  Koclc  I^liLHil  t.i  IIh'  iin>ufli  of  tin-  ^^i-f•onHin,  and 
reported  that  the  Indiana  uf  the  rcgiuu  liad  "mostly 
abandoned  the  «ba«e,  except  to  famiah  tlieiiMelTeH  with 
meat,  and  turned  their  attention  to  Ha  manufacture  of 
lead,"' 

Previous  to  the  Louisiana  purchase  nearly  all  the 

valuable  h-ad  mining  lands  were  within  the  domains  of 
France  and  Spain.  Soon  after  tbeM  landi^  had  pa«aed 
tinder  the  jnrtedietion  of  the  United  States.  Con^ss, 
by  the  Hi  t  I  if  Miii  'ii  ISi  'T.  i  i  -i  i  \"cd  nil  (lovrrnnient 
lands  bearing  lead  orati,  and  authorized  ieaees  of  thetie 
lands.  The  first  leases  provided  for  a  10  per  cent  toy^ 
alty  on  tiie  lead  produced;  tho  rate  was  ul'tci  Wiirds  re 
duced  to  per  cent.  Nu  lea.ses  were  ist^^ued  until  1^^:^, 
when  crowds  of  prospector**  iH^ran  to  enter  thia  region. 
A  fi ''^  >rai  -  later  the  mines  ■sa:'-'  i  tnploymont  to  over 
2,00U  men,  many  of  tbeiu  farmers,  who  with  their 
slaves  spent  only  their  spare  time  in  the  mines.  The 

roynities  wt-iv  paid  with  some  rejrularity  for  u  short 
time  only;  after  itiHi,  as  a  cons^equence  of  the  immense 
number  of  illt^fal  eatricitof  mineral  lundnt  tbo  WtiHton- 
siii  land  orticL'.  (lie  smelti  i  -  .hhI  nii  crs  refnsed  lo  make 
any  further  paymeutv,  and  tiie  ( iovcrim»eiit  was  unable 
to  collect  any  royalty  from  them.  After  much  trouble 
sjid  exp<.'ii.se.  it  w:u,  in  IftlT,  Siuilly  concluded  to  sell 
the  miuoral  hiuds.^ 

The  chief  leAd  mining  diatriets,  whieh  tn-day  furnish 
the  liidk  of  the  lead  prnti-u  tton  of  the  I'hili  i!  ^u.ti's, 
were  nut  developed  until  miu  h  later.  'J"he  lead  deposits 
of  the  Joplin<>€ialena  district,  embraoin;  southwesteni 
Missouri  anrt  part  nf  KtutsiH.  were  dis(.'o\ered  in  l.S-Js. 
but  attraet4<d  little  attention  before  the  Civil  \\'ar.  The 
Ijreat  western  deposit-s  of  !ii-j;:ot)tifer4ius  pdena  were 
<lKro\cred  ill  1S*>4,  '>nt  mnld  not  be  worko<l  protitatdy 
until  the  extension  ol  the  railroads  throujjh  that  region. 

MrfhiKh  of  niiiiliitj  inul xiiidting. — ^The  early  methods 
of  lead  mining  on  this  continent  wen?  extremely  crude. 
Tho  Indians,  who  during  the  time  <if  the  reach  do- 
miiuon  were  the  chief  producers,  i)nly  skimmed  the 
surface,  although  occasionaUy  they  would  drift  lor  some 

■  KnrI  v  I>ead  Mining  in  Dlinoto  and  Wlacouin,  by  Bauben  Gold 
TliwaiteH,  in  Baport  of  AuMWittn  Hioliirinii  Aoocbitian,  19K, 

'  Metallic  Wealth  o(  the  United  State*,  by  J.  P.  liThltney,  iiaise 
40a. 


'  distance  into  the  sidehilts,  and  when  they  reached  rock 

'  would  Imild  a  lire  under  it  and  crai'k  it  by  diishing  cold 
I  water  on  tlie  heated  i!>urfaee.   Their  toob,  in  tho  earliest 
I  times,  were  bnckhoms.  many  of  which  were  found  in 
abandoned  drift>'  b\  llie  lir^t  while  settlers,        in  the 
I  eighteenth  century  they  obtained  iron  implements  from 
I  the  traders  to  whom  they  sold  their  lead.   The  Indians 
,  loaded  their  ore  iu  the  shaft.-  into  tf)ugli  deerskins,  the 
I  bundle  Iwihg  hr>i-;rt  d  to  the  surface  or  dragged  up  in- 
I  dined  planes  iiy  Inug  (h<mgs  of  hide.   Many  of  these 
lea<i-..  aliandoned  by  the  Indians  wlien  th»'  work  of  de- 
veloping them  became  loo  great  for  their  simple  toulti, 
were  fonnd  at  a  later  epoch  to  be  among  the  most 
prolitalile  in  tlii'  n^^rain. 

Improvement  iu  the  methwl  of  working  the  uiiues 
was  very  slow  for  a  long  time  after  the  advent  of  white 
iiiiiK  T-.  Till'  first  shaft  in  a  lead  mine  in  Mi.swuri  wa.S 
sunk  about  tiie  beginning  of  the  nineteenth  century. 
Sdiooleraft,  who  visited  tbe  lead  miningdtstrict  in  1819, 
found  about  4'*  niiia     !  tn-  h  of  which  had  regular 

Iiihafts.  There  was  not  an  engine  uf  any  kind — horse, 
steam,  or  water  power — for  removing  water  from  the 
mines,  several  of  which,  with  the  richest  prospects  in 

iview,  had  l>oeu  abtutduued  on  thi.'^  account. 
The  reduction  of  lead  ore  to  the  metallic  state  was  in 
the  earlie-it  times  not  diirerentiated  frotii  iirining.  .\ny 

iuiau  who  found  a  vein  cuuld  miue  and  smelt  the  ore 
roughly  himself.  The  methods  of  smelting  were  crude 
i;i  the  nxtfi  rr?',     \  hnlc  was  dug  in  the  grtuuid  and 

i lined  with  nn  ks.     This  wua  usually  loutUeduu  a  hillside 
for  the  purpose  of  getting  a  atron^  dr  draft.  Hollow 
log  heap-  "A  i  I'l      ,1 .  i! ;  the  centers  were  filled  with  min 
I  emi;  then  as  much  wood  as  po^iible  was  piled  oti  top 
of  and  around  the  heap-,  and  tlio  tuatiH  was  tired,  with 
the  residl  lliut  a  |poi  I  ion  ol'  llu>  ore  wa- smelted  a  ii  !  van 
into  trenches  in  tli<-  groun<l.    >om<>tiines  this  openitioii 
had  to  be  repeated  lliree  limes.     Ifiiugli  pigs  run  into 
a  scoopeil-out  hollow  in  the  earlli  il-ell'.  and  weigliing 
about  7.">  pounds,  wi/rc  iisuall;^  luiide  f>y  the  Indian 
'  s<|uaws.    Tliis  n>ethod  of  smelting  was  wasteful,  but 
since  the  su[)ply  of  ore  was  apparently  utiliinited  tho 
I  .same  practice  was  followed  as  late  as  the  first  (|uartei 
i  of  the  nineteenth  centiuy  by  w  hite  miners,  ms  well  as 
by  operators  who  Worked  tlieir  mines  witli  sla\  e  laljor, 
.\l)out  tlnit  time  smelting  began  to  be  sjiecialized  liy 
ore  buyers  as  a  sepural«'  occupation.    The  metho<ls  of 
reduction  practiced  in  those  days  are  thus  described 
by  Schoolcraft: 

lliiviiitf  raisi'')  a  t'lidu  ii'iit  ijiiantity  of  (Hc  iar  >nii'lcinK.  tlx-  next 
piKifcss  ciinsir-tK  ill  i-lcaiiinjr  the  '>n-  fioai  nil  exinini-' •lis  matter. 
Tills  is  iloiie  Iiv  siiml!  [>ii'ks,  tu|H(>re<l  •lnwii  1<i  siuli  ii  i"iiiit  that  a 
cueful  hand  may  detacb  the  aniallest  particle  of  adheriiig  Hpar.  It 
is  neoeaMiy  that  the  ore  shoald  be  well  cleaned,  for  it  would  otfaer* 
wiee  pvov»  ttbueiatf  in  anaitiiig.  If  Ibaie  fa«  any  hunpa  of  im-> 
common  rise,  them  are  beaten  nnaller.  -Tlie  object  is  to  bring  tta« 
Uiiii|m  SI."  iieiir  ii."  iiiiiy  1m-  1i>  a  uniform  Hixe,  f'o  ilial  the  heat  may 
iijierate  eniially  in  iieHul]ilMiratiii:;  tlipim*.  It  i.-i  ile!*inililelliat  ilie 
liinifw  xhniilil  l«>  ahoiit  the  KiuTiesw  of  a  iiian's  tvvn  lifits,  oraUiiil  I"! 
|iOiiu<lB  in  wui^lit;  ii  tuu  I'uiaJl,  a  Uiliiculty  aitij  a  witet«  it<  t;.\j>en- 
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«need  in  nndtiai^  In  tbbcMefiM  otalaooiiTf^ndtothefnniMie  I 

and  pilc<i  on  the  lofs  prepued  forilB  reoeptioo.  When  the  rhaiv  ' 
in  put  in,  u  liii'h  may  in  a  <'Oinmon  wny  be  •bout  6,000  jvnindi',  it  ix 

snrroninicil  in'  l  i^.'-  iif  im.i^I  ;inJ  i-- iv.thI  ov«r  at  the  toji  nml  [hi; 
Hrv  is  III  up  at  Iho  nmuili  fcw-lott .  A  gentle  warmth  isjfiven  at  tiret, 
which  |j«  nifvd  very  gradually  and  kept  at  this  jioint  for  aliout 
tirelre  bouif  to  ulinw  fl.c  ftilphur  to  dimiiiatf ;  tlit>  heat  i*  then 
iwcre—od  tor  the  pm']i<"'>'  ut  -Jiaelting  the  ore,  an  1  i:i  tnelve  houni 

moK  flw.Q|i«ntion  in  competed  and  the  lead  obtained.  Wood  i« 
occMionBlly  added  as  the  prooen  goo  oo,  and  there  w  a  pntctleal 

nicety  required  In  keeping  the  fnrnac«  in  proper  order,  regulating 
the  draft  of  air,  et<>.,  *>  that  iw>me  (•tniOten4  are  much  more  exfiert, 
and  thereby  extract  i<  j:rc;itcr  quantity  of  lead  fr<iiii  n  lik.'         i  f 
ore  than  others,    TMn  tiirnacc  it!  calM  the  Iok  iuriun:i-.  iuul  »j  far 
aslkiii  ",  in  |>t  i  iiliar  t<i  ?hi»countrj'.   It  iisof  very  pimple  wiistnic- 
tion,  con8ii>tiug  of  an  inclined  hearth,  surrounded  hy  watlnun  three  i 
aHw,  open  at  top,  and  with  an  arrh  for  the  admii^ionot  air  below,  ! 
and  upon  the  whole  it  appean  well  adapted  to  the  itreamt  Ritua-  j 
tlcm  and  einnBUtaiieas  ol  <h«  people.  Itbchcap,  Himploimafbe  | 
bailt  at  almmt  any  plac?,  and  aoawen  the  porpoK  very  well.  A 
jroo<l  fnmai-e  of  this  Itind  may  be  bidh  at  an  expeni*-  of  from  ^'lO 
til  fSO,  e\ery  cxim-iibc  coiii!idere<l.' 

it  does  not  seem  from  this  deacriptioa  tbat  the  whiu- 
minen  and  amettera  had  hy  that  time  made  mnch  im- 
provement tj|>oii  tho  pi  imiiiM  iiii  tlin<l- <if  the  Indiiins. 
It  wa.s  not  before  18^0  tbat  tlic  log  furnace  wa8  super- 
seded hv  the  blast  famace. 

Igiiumiue  of  Hcientiti<-  iiiethodf^  catiscd  the  early 
Diiuerd  to  throw  away  the  lead  lairboiiate,  or  ceroaaite, 
which  they  called  "dry  bone"  and  considered  worth- 
If-s.  Il  :n  ri;mitlati  (1  ill  i.'vc:it  licii uiitil  the  urrivul. 
ill  IS'dbf  of  a  Ucrtuan  named  Hagea,  who  knew  the 
Talne  of  "diy  bone,*  and  erected  fnmuw*  fbr  Its  re- 
duction. Tho  i-csult  of  till-  utilization  o<  thecemwite 
was  a  largely  increased  production. 

DHtigaUm  ofgme  ore. — ^The  t^oranoe  of  the  prac- 
tical miner  liki-wi>i-  fct.-inlr.!  111.'  iitilizaliuii  of  ziiuMiref<. 
which  arc  u.'SiKiciatcd  with  lead  uix\s  uud  now  constitute 
the  chief  Tslue  of  the  otitptit  of  the  zinc-lead  mines. 
The  prpwttcc  of  zinc  iti  ttn  li  jn!  niities  of  the  Missis- 
sippi valley  was  noted  by  Schoolcraft,  who  wrote  a** 
early  a«  1819: 

('i>iii<iileriii|i  llie  nirity  rii  h.^  mntal  in  AiuerirA,  ami  ilsextcnoive 
UM-fiiliiew,  w  hich  Ik  yuarly  iiu-reasing,  I  have  no  doubt  it  will 
rihortly  attract  the  attentkm  of  KIBWe^lItBUrt  and  bMaawa«OUK» 

of  ttiiicli  pri  f.l  ' 

It  took,  however,  more  than  iialf  a  century  before  \ 
the  prediction  wm  f  allUled.   Whitney,  writinjr  thirty- 

five  years  later,  '^nvr-  oxpro-'sitm  tu  tlic  f< illi iwiti^'-  >'iew: 

No  one  a<-()uaiiiti><l         tlie  mamttiu  t^rc  «l  xim-  <.i-es<  intn  mi-tal 
or  oxide  would  re<'onimend  the  er<tAlili.-<liinent  of  wiirk."  for  this  . 
pur|K»v  in  the  western  Wd  n-gion,  as  the  l>ib<ine>H  t-un  not  be 
nuuk  profitable  againut  the  coinijelition  of  thi>  Itelgian  aud  Jhm 
aiouniauitiactoriei,  except  under  the  mottfiivoroUecireiimttaaoea  | 
«f  tltiMticn  and  an  abundant  aupply  of  ore  whkh  can  be  obtained  | 
wHhmt  aoy«)i>Btd8nble  mioing  ooat  Tba  ^cdepcK^itw  of  the 
Wcflt  do  not  aatlaiy  Ifacw  oonditioofl  eitber  aa  regards  quantity  or 
quaUly  of  the  ore  or  of  the  proaiinitr  of  fiieL* 

■  View  of  the  1.eaH  Minei^  by  Henty  fiowoSeboolenft,  pMnVS 
ami  !)4. 
1 1  ^11^  iNUEe  66. 
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These  words  of  one  who  mm  an  expert  in  Ua  own 

time  have  a  j>oculiai  sound  to-day,  when  it  i.s  con.sid- 
(^red  tiiat  over  ljl6,0U0,(M>  vm  won  from  the  western 
zinc  de|)oidts  in  1902. 

For  over  half  a  eentiiry  zinc  ore  wa.s  taken  out  of  the 
ininea  of  the  southwestern  part  of  MiiiMturi,  in  connec- 
tion with  leaSl  ore,  and  thrown  npon  the  dtimp  pile 
wa  worthless.  Mines  wt^re  desert t*d  Iwcausc  of  the 
prevalence  of  this  refuse  or  '^tiff,"  as  it  was  called  by 
th^  miners.  In  the  early  seventies  this  pecniinr  look- 
ing sulj«(tuiice,  which  was  causing  the  lead  miners  so 
much  trouble,  was  examined  by  a  geologist  and  pro- 
nounced to  be  nne  ore.  A  carload  of  it  was  shipped  to 
Lttsalle.  111.,  for  tn-atiuentu  The  smelter  returned  $15 
for  the  carload,  telling  the  shippers  that  it  was  a  IMgh 
grade  of  ainc  ore.  This  led  to  ^rther  shipments  of 
oiY.  Almndoned  mines  were  gradually  ri'o]H-ned  be- 
cause of  the  zinc  ore  they  contained,  and  iu  11102  the  zino 
product  of  Missouri  was  more  than  eleven  times  the  valne 
tifiil!  till'  zinc  ore  miiii'il  in  tin'  Tvistcni  state-,  where  zinc 
uuning  datea  back  to  1$4S,  and  where  the  mines  were  the 
main  source  of  the  domestic  rine  supply  previous  to  the 
development  of  the  .lopIin-Galena  distri«  (. 

Busimim  orffanizaiuHi. — The  Ukst  twenty  years  in  the 
history  of  the  lead-zinc  mining  indnstrr  Iwve  been  a 
jM'riod  of  change.  .V  r<)iiti'itij)oriuteou.s  (h\scription  <»f 
the  biuineiffl  iuelhodt>  of  tweuty  3*ears  ago  in  given  in 
the  following  excerpts: 

When  a  goo<l  pro8|>e<^t  i."  diBcovere,!  in  new  (jround  tlie  land 
around  it  k  leai>ed  from  the  original  ovmm  ou  royaltii«  miiging 
from  10  to  25  per  eeat  by  a  nomber  of  iodividnaia,  who  organise 
vaiima  mining,  or,  n  tbey  wonld  more  properly  be  called,  land 
companire.   Tbene  bare  tfae  land  divided  op  into  lota 

•JOO  f««et  aquBie,  and  a  plat  of  it  made;  peleet  pertain  lot.-  for  them- 
Helves,  atul  throw  the  othern  >i[n-n  t»  minerx.  They  usually  ftart 
a  nhaft  on  one  of  their  o«  n  lots,  and  put  in  u  puiiip.  If  the  indi- 
cationH  (-iintinue  good,  many  of  the  lot.-;,  particnlarly  thox"  nMir 
the  pump  iihaft,  are  ijnii'kly  taken  up  l>y  |>urtici<  of  miiicrii  who 
i«ink  fhuftt*  »i|Kjn  llieni.  tiuilK.T  the  (rround.  pnt  up  hoicting  cnn- 
trivunccK,  fiimiMli  all  toipplieT^,  und  liear  nil  i'X|ieiu>es. 

When  ore  ig  ■tmck  it  is  drilled  on  and  followed  in  all  dlrectiooa 
uptotbe  booodanes  of  thelot  inqnaation.  The  om !«  ralaed  to 
tbesurfHeaDdcRMhed  and  waabad  by  the  ininm,  and  is  wld  to 
one  of  the  sine  or  minenl  buyen.  It  la  weighed  over  the  com- 
pany's walM,  and  paid  for  t<>  the  company,  which  deihu  tx  n  ri>y- 
alty  of  2S  jier  cent  on  xinc  lilenilH  and  M  per  <^-tit  on  "  niinend  " 
(galena):  ami  if  it  lia.«])nm]is  riMiiiiiii'.  :i  iinji  ?r  i.t  m  n  tim  on 
zinc  i>re  and  $i  on  1.<H!I<>  ].  iiit  •>[  ^.ilena;  and  yayit  over  the 
lialance  ti>  the  niti' r-.  Tlie  i>''.,i:ii<"^.  of  cwiw,  vaiy  with 
eireuuiotaneee,  l>ut  the  alxive  are  i;ent'ral.' 

With  a  few  exc«p(aon8  all  the  mining  wa«i  done  by 
small  companies,  mostiy  unchartered  as>sociations  of 
persons  living  in  tUo  immediate  neighborhood.  £k>me 
storekeeper,  fttrmer,  or  local  <«pitalist  furnished  the 

.siiiiill  amount  of  money  needed  for  toot--:  iiinl  tlie  men 
who  w  orked  in  the  ground  in  winter  usiuilly  engaged  iu 
farm  work  during  tlie  snramer.  The  ore  was  genefaHy 
raised  to  the  snr^os  by  a  windlass,  and  cleaned  by  hand 

*nnited  StaAee  Oeoloikal  Survey,  "Ubieial  RevosTceo  of  the 
Unllad  Btalea,"  1882,  paRW  M>iNDd  37a  . 
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with  tt  ■"pickawcc"  hammer,  or  cnishcd  with  a  "biu-k- 
ii^lron'*  onnflnt  BlillDe,  or  hyun  itinn-unt  horsc|xiwor 
crusher,  and  was  concpntratwl  by  sluioinj^  and  hand  jijf- 
ginj{.  The  holdcr.i  of  lots  .soinctimc!i  put  up  crumbing 
and  wuhinip  nmcbineiy  on  their  lota. 

The  marhinerj'  is  anially  of  t\w  niin|iltn»  <le!»cription — a  farm  or 
amall  stfltionary  enijinf,  (•<i%er«><!  hy  u  chwl  of  rough  lK>ar(l><,  a 
Dniall-Nizt  "I  lilaki  'ti  hmkpr,  ■.vn  a  |p;ur  of  rolln,  and  a  horpe 
whim  »r  a  i^  Iiip.  The  jinn  art>  onltnury  hand  jig;*,  with  an  nv^r- 
head  hreakstaff,  working  a  Meve  2  hy  ^\  feet  aitd  clow  n  in  u 
Ik>i  of  water.  The  jigging  i<"  UMially  done  by  cnntracf,  and  in  paid 
for  hy  the  ton  of  cleaned  ore.  It  ie  common  to  i*«  from  10  to  20 
of  thew  Jiga  groaped  together  uadar  *  ah«d  of  potm,  oovmad  with 
tauidiM  of  trcM  or  MM^Ii  bawd*.' 

The  snioiting  companies  whici)  drew  tlwir  ore  supply 

from  (liiy  di-trift  htid  their  rc^ideitt  or  travelinjj  pur 
cliM.-ii!^'  u^'ciitj*.    Most  of  tin*  itiiiiors  were  poor  and 
unable  to  work  thoii  (iiirL'itiors  to  jjood  iidvuiti^,  or  to 
bold  their  ore  lonjf  after  it  wan  cleaned. 

The  la)K>r  wu.s  to  a  considernl»b'  extent  performed  f>y 
miners  work! ntf  upon  tbeirown  at  t-ount.  Men  wilb  n<> 
capital  but  tlieir  pirk.s  ami  .shovels  would  lease  fiinall  mill- 
ing lots  and  try  their  lin-k.  The  udvautag&s  of  tlie  leas- 
ing system  to  the  laudowtier  and  mine  operator,  m 
eotnpared  with  the  retridar  wair«'  system,  are  further 
explained  in  the  .same  article.  The  miners,  working:;  <>n 
their  own  account,  with  hopes  of  hirac  ultimate  (rains, 
havcerery  inducement  to  work  bard  and  <-hea])ly.  and 
to  follow  every  clew  that  working^  prosjK'ciors,  who, 
during  the  wiMon 'mutder  from  place  t<>  place,  an<l  fol- 
low eveiT  real  or  supposed  indicatiim  of  ore.  may  tind. 

Ilnw  elw<',  it  niny  lie  a.-kisl.  roiiM  |>ro"i«i"tlii!.'  !>!•  ^o  wi-ll  ">r  s<i 
i:hea|>ly  <lotu-?  ,\iid  lher»-is  ii  rlmwui  ••ht>T|>risii)s;,  "kiltl'iil,  well-to-do 
ininer?;,  imtiinlly  iii»»tKiate<)  n.-i  ]>artni'rs,  who  liave  made  one  or 
more  pHid  .-trikes,  and  are  ahmys  n-iely  i<i  take  liold  of  miy  iie« 
venture  ttiat  pnuniaea  well,  either  in  working  « lut  ur  in  tonuiOKa 
land  company  toopen  nawminH.  Whwaalae  oonkl  beloundeepi- 
lalitta  10  wUllBf  la  i^k  titeir  mon^  In  a  apeeulative  ventuni? 
Men  of  thii  sort  are  alwayM  ready  and  aUe  to  work  thenuelven,  or 
to  dir«'t  the  work  at>ove  or  helow  jfround.  How  el.se  ititild  U- 
olittt)ne«l  81*  willing  and  tui  watchful  i*ui>eriutenilentn,  foreuieii,  and 

The  leasing  Rvsteni  ha.s  maiutnined  itself  up  to  the 
pre.s«Mit  day  in  /inr  inining.  .\  eomprehensive  descrip- 
tiiiii  (if  rlii>  >y-ti  iii  n-iven  in  a  recent  pamphlet  by  a 
liKiil  ex|)ert,  Mr.  Fnmk  Kberle: 

Tbe  luetbudM  of  iiiiDiiiuand  liandliuu/iiH-ore  are  *  »  »  un- 
like Iboaa  nwd  in  minini;  for  rither  niiuenils.  The  (irKt  Mep  neeOK- 
m*j  {*  to  Mcnre  tb«  laiui  upon  wbicb  to  begin  o|i«iatiaiu.  Ziac 
mimng  laada  ara  seldom  aold,  their  ownen  p««fcningto  leaae  tharo 
on  nsralty.  Yiixin  laadsy  or  th<M'  on  wbldk  no  mlneial  haa  been 
found,  or  wlileh  h»v*  n«>v»r been  pn>«|H<fted  for  mlneml,  aroleoNil 

at  10  jH"r  i-fiit  n.v;il-  '.  ,  t'l  [•  i-  r,,  1 1  e landowner  leaj^es  ttie  laii'l 
and  ajfrees  to  take  ai  |K-iyiiieiit  tmi  -tenth  of  all  the  ore  obtained 

'l'nite>.l  Statijs  lieological  ."^urvey,  "MixiuraJ  lUssmn-w  of  the 

United  Statea>"  im,  page  370. 
*Ibid.,tia|{eS7I. 


from  hU  land.  The  eompany  or  in<Hv{diial  who  securei^  tlie  lea!<e 
f'irii  •\\\  jili  -  '111'  tr.i:  t  .nr.!  I  n.  if  mining  lot«  and  jirasppcts  the 
1eii.i1  ,1  Ltli  :i  ^■tl■;(lu  drill  ill  .-<^^i,criU  (dait-H  to  anvrtain  whether  the 
land  I  ..!jI,ilii<  iiiitieral,  and  where  the  l^M  txxlief"  of  ore  are  lo4-ate»l, 
their  depth,  thiekneci',  and  thp  fon-*  of  water  that  the  niinerH  will 
I  have  to  coiUend  witii  When  land  liiu!  U-eii  milHci«ntJy  pro*- 
l>epte«i,  lota  «j«  tbeu  aubleawU  to  mimsra  at  20  per  cent  royalty, 
whi<'h  meana  that  tb*  miaen  mtaAgnaM  per  cent,  orone4Utb,  of 
the  on*  to  the  eompany  or  individual  boidiiig  the  original  leniew 
Out  of  thia  SO  peroenttbe  original  Itwae  muat  per  the  bndownera 
10  per  (>ejit,  and  (jenerally  he  mii>it  also  undertake  to  pnt  in  pninp- 
ing  plautti.  to  keep  the  tnu-t  draine<l,  wher*  the  water  i»  i!0  Mning 
ax  tt>  inti  i fi-ri-  isirii  iiiiuiuj;  The  miners  lea»e  one  or  more  lots 
from  liit  let***?  ot  tile  tra<'t.  and  Itejtin  ofieralion  hv  mnkint;  a 
chafl.    *    *  * 

I      The  zinc  ore,  or  "jack,  "  iiipnrctaaeedattbemiutiMby  '•jack"  buy- 
I  erv  reprffienting  .\mericati  and  Emopeananalteni.  Theae  bayeiB 
*  *  *  bid  on  the  weeic's  ontpat  of  sine  ore;  They  make  an 
aHer  of  ao  nmeli  a  ton  for  all  of  the  on  to  be  taken  out  of  the  mine 
I  duril^  tbe  week.    If  the  offer  in  accepted,  the  "  jack ''  huyer  •lendi; 
'  hl«  wa^iotM  to  fbe  minw,  and  hauU  the  ore  to  the  rnn  for  chi|>- 
nient  to  the  Nmeltera  for  which  he  t)ny».    Every  Sattir  liiv  ,  veninif 
i"  Hettling-np  time.    Then  the  mine  ownerw,  niinery,  and  ori'  hny- 
en!(  afwenible  in  the  various  towns  in  the  district,  and  the  ore  huyer 
j  drawn  a  clieck  for  the  ore  pun-haseii  from  each  mine,    The  chei'k 
I  IB  made  iwyable  ti>  the  landowner  upon  whtiw  property  the  ore 
waa  mined.   He  lakes  out  bis  10  per  cent  royalty,  and  paaam  tbe 
balance  to  the  or||^l  leaaa  holder,  who  takea  out  hia  10  per  oeot 
royally  and  ^ivea  the  faalanoa  te  the  mine  epemtor,  who  pays  faia 
o]>erating  ex])f  naee  out  of  the  ahan  he  raoeiveBL* 

The  Untgbr  companies  which  have  their  own  sroelten 

fmy  all  the  ore  from  their  lessees  at  a  stipulated  price, 
doductinv:  from  ilie  muue  tbeir  ruyalrietk 

M!m»<i  ill  'I  itnaU  wa^,'^\t  it»  of  great  theoretical 
jiTi'l  pnictical  interest  to  nofe  the  sp<>r-:il  rundition.s 
whii  h  hiive  permitUHi  uf  the  survival  of  y.inc-lcad  luin- 
in^  on  a  small  scale,  and  often  with  primitive  methods, 
amid  concent  ration  of  <»wncrship  in  mineral  lands. 
I  The  subject  is  treati'd  froui  a  technical  i>oint  of  view 
in  tJic  Twenty-second  Annual  Report  of  the  United 
Statra  Ucologicai  isurvey,  from  wbicb  tbe  following  is 
([iiot«>d: 

Tlie  individniil  ore  bodief  are  rarely  lurve.  The  min*>ii  mnstac* 
:  conliugly  be  abort  lived,  and  the  plauts  miwt  be  built  to  meet  that 
I  condition.  In  a  diatrict  where  it  in  rbeeper  to  sink  a  nev  ahidt 
tluui  to  tmm  ore  400  or  700  feet  undergroaad,  central  aballa  of 
laif^  capacity  ate  ont  of  place.  I Jtige  oentmt  mtllci  to  which  tbe 
ore  of  a  whole  tract  ia  brought  are  not  ronniderRd  a  ptiofl  inve*t- 
iiient.  In  hanlinjt  100  ton.s  of  10  fier  cent  ore  !>Onin-'<of  waifte 
drift  ari-  move<l,  and  whei  siuKile  and  effwtive  niilli!i  of  small 
l  ajiacity  ar«>  i"i  eohily  atid  cheaply  Imilt  and  run,  indiviihml  mills 
ait»  to  lie  prefernsi,  even  thout;h  the  larver  mill  l)e  ahlelo  m.il.i'  .'i 
I  «liglit  t<aving  ^M>r  ton  in  mill  chargeH.  It  i-i  dillicnlt  to  >iupply  ilirt 
ataadily  enough  to  kee]>u  larve  niill  rnnninK.  and  lo»i  of  time  ia 
more  eaatly  with  a  large  than  a  small  plant.  The  milia  of  tbe 
dlslrtet  *  *  *  an  v«ry  Mtn)>le,  and  are  developed  on  the 
principle  of  aaing  a  raugher  Jig  before  cleaning,  inatead  of  attempt- 
iugctoK  ailing.  The  remit  ia  a  very  great  capaei^  at  sbmII  coat. 
The  aavingia  iMitao  doae  ae  in  a  wdl-nmalaing  mlllv  tail  tbeestm 
nre  mved  by  the  latter  ia  not  in  thia  diatrict  worth  tlw  added  coet 

*  Prank  liberie,  iSine  Uiniqg,  pageall  and'2ft. 
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of  Haviii):  It  *  •  *  A  liuiidre<l-toii  mill  can  Iw  built  in  the 
district  kt  a  gemnl  price  of  90,600  to  $7,000,  aod  the  opening 
And  equipping  of  k  tnim  caste  ordnwriljr.  BpsmaaaiaMy,  $10,000. 

The  mill  nan  tio  niii  by  foor  men.  To  that  number  mniit  Im^  a(l<lt><I 
a  hoi«terman  anil  an  nnderRnmml  foiw.  •  »  •  Tlif  mill  aiul 
|.>j.itit  wri:  111  -mil  -tvli'  us  1i.  lu'  rt'uilily  I'^rn  ■l  iwi:  iiinl  ii.hm'i! 
wliL-n  the  (jarlifular  on*  1jia1>  i»  »<irk«?i.l  out,  and  tlie  wii<>k»  plant 
i»  iXwignvd  for  rapid  n-otk.  Economy  ii*  fought  in  fir^t  ro<«t  rather 
than  in  rpfinements  of  etiiclency.  »  •  •  The  whole  g(yle  of 
eqaipiiient  and  the  iiiethodfi  of  mining  and  inillinK  an*  d«si|aiMi  to 
meet  the  conditione  of  ahoft«liT«d  individoiil  depoaite  of  lowgnde 
on*.* 

Tho  bigfaer  cost  of  runninfr  xniall  plants,  as  compared 
witk  miiMB  opetated  oo  a  large  Male,  oonaes  from  the 
sxpennTemetlioda  of  (renenting'and  dJutribitttng  power, 
but  it  IK  the  opinion  of  Mr.  Buiii  tliiil.  with  modern 
methods  of  power  tnuuMuisaioii,  this  difficulty  can  be 
ovcrooDM  by  (Im  denretopment  of  oentral  power  pbntH. 

<Tir«atr-aeoaod  Amuul  Kcportof  the  Unilad  States  Oi-idogicnl 
,  Awt  II,  IWO-IBOL  nelindnuy^r^art  ob  the  iewl  and 


«f  tlw  Omk  ngioiit  by  H. 


Tamhm  S4.— detailed  SUMMARY:  IMO. 


ThoaKh  the  actual  operation  of  the  mineH  n  to  fioine 

t'xtt'iit  >lill  i((ii«lu(ti'(l  <in  II  >i(mll  .scah'.  the  tendfiicv 
toward  cumbiuation  Imtt  not  been  without  effect  upoD 
the  nno-lead  mining  industry. 

Both  the  pnxluctive  ca)wt  ity  iixit  the  coosamplive  demand  for 
«<peli«r  have  been  oentraliaad  in  a  tttrikii^  maaner.  Upward  of  fiO 
per  oant  of  tbe  ooHumplfcHi  at  apeltar  In  the  United  Slataa  la  hr 
the  pafpoBB  of  jpdvintaiqi  iran,  which  bnninnw  la  now  chlelly  in 
the  hands  of  tbe  oaasdtnent  compatdes  of  tbe  United  fltalee  8te«l 
Corpuratiun.  The  maiiufairtare  of  i<hrat  zinc  it  in  tlie  hunds  i>i 
four  companies.  The  manufacture  of  bra«»  in  ('■onnr-i  th  ut,  wliirh 
i»tli.-  |)ritirip«l  i<enter  of  that  indiuitry.  is  « -niirnlli-d  Ijy  one  nini- 
pany.  The  consnmption  of  sj^elter  for  niw  in  tlie  dMlverisuilion 
of  lead  it)  also  chiefly  in  the  hando  of  one  corjwration.  It  it<  wfe 
to  Nty ,  therefore,  that  75  or  80  per  cent  of  the  demand  for  American 
spelter  now  comeK  from  seven  corporationii.  On  the  oth(«r  hand, 
the  production  of  spelter  has  alao  been  centmUsed,  pmotioaLly  the 
whole  of  tiis  aolhw  smeltias  eapaeity  bang  now  dindod 
seven  oDnoeniBi' 

*  Pivdnotion  and  Ptoperties  of  SSinc,  pifea  4»  and  47. 
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COPPER  ORE. 


Bv  iNXvr  A.  llot  KWii  ii,  Pli.  I), 


Tbe  statUtio  for  (MippM*  oip  in  thin  rcpoit  are  th<i^ 
of  mines  prodiu  inj,'  orv».  iht?  prim  ipnl  or  only  value  of 
whirli  is  llu'ir  «'o|))H>r  ronli'iits.  'I'hu  sUilistios  for  on- 
dressiiiff  works  (stamp  uiilU  and  coneenlratin^  pJanUi) 
connected  with  copper  mines  arc  included  in  the  i-rtiirns. 
CopjHT  is  rccovt'ivd  also  iis  a  by  [ji  imIki  j  •>{  i'h  -.n  rlt 
ing  of  oreti  valued  chiefly  for  tlj>>ii  pn  iioti-  itii-ial  mi 


t4;nts.  All  Htatutki^  i-elatin^  lo  thv  uiiiiiug  of  these  ores 
are  included  in  tbe  returns  for  gold  and  silver  mine!*. 

MiM'iliTs  iitr  tvjfiuclctl  as  inaniifai  t uriii<,'  »  stublislinn*iits 
and  wer«  included  in  the  liepoit  ou  Manufacture!*  of  the 

Onsiw  of  um 

Till-  fiinimiiin-  taMe  is  a  ri.iiii));irHtivf  -iiiniriuryof  the 
-iiiii-ii.-.  Ill  <oj»{K'i  mitics  from  IstiO  Vo  U'U2; 


Tablb  I.— VXIMFAKATIVK  Si  .MMAIiV:  1><«0  TO 


IHW 


-I  — 


Ntiiiilit'r  n(  tuiiii-'r-  

NuiiiU-f  ol  o(K  rat<ii>  

jjaJarf  ad  olDclaJs,  derka,  vte.: 


aOuMa  

W«gC«MBCIt: 

ATVnMn  MtBilWr  

W««««...,  

n.iitmri  waw.....  

M1>-c>.lll<neOUIMPCIMM  

I      I.I  kiippllmmid  mMvrlalii  

(jlllintitV  I'f  MTl^  ti:LlH-l|.  >hort  14>IIK  . 

4"Mit!.c;r  MMit^Til^  Ml  c^n-  ;<hjlilyil  titnl  liiill'.-tl.  IiOIUMIk. 


l!«t  RiiDi>orDrfriti(iiK<l  nii'l  tiiillt't  . 
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.11.  (HIT 
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nu.  .'..It 
-  .1. 17-..1HI; 
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■  l.ivlitili'*!  li^rurt-? 
*  Xol  rf(..in»ii. 

^ForxTiU'lj  iticUl. It'll  iti  ttit;:.- 
*Iffol  rt'i^tfffil  siMMiriilt  U. 
<8ftliirift  jui'lilt3»-ti  in  wn;..^•^ 
'  Villi  If  III  ft  Jill  S:ii  |.  -KMiN  111 


>vMi  iiiilv  iiii    Icliiiiiiii,  MmiMiui.  ArtmiiM.  mul  Non  Jlrxlcu. 


I  i-iiliiiK  :.i-  1  I 


ij^.f'^.l 


Duiiug  ilu-  fort  v-two  years  covered  liy  the  talile  the 
growth  of  copper  mining  hmn  lie«n  very  mai-lted,  the 
viiIki  iif  prodm  ts  Imvin}^  iiirr«'iis<Ml!*<7.sl<l.sl4.  ortivi-r 
t'oiirltH'nfold.  The  iiicreai-e  in  Uie  total  wages  was 
919.335,245,  or  nearly  elevenfold. 

It  was  fiMiiui  tlial  ill  niii>(  i>(  t!n  :i'  ti  .  >.•  inint'-^  no  sep- 
amte  aci^uuut  was  kept  tur  dtvi  Uipiiiciit  work.  The 
expenses  of  producing  uiines,  thei'ef<»re,  include  the 
cost  (if  (I(>\'(>Kipiii(<i)t.  work  iiicidciitjil  to  ininiiig'.  CV)n- 
sidcralile  deyelupment  work  was  dotit'  iii  iiilii(>8  that 
ti'poi  ted  no  production,  ilost  of  thom  wi>ri'  located  in 
tlio  \Vost<t|  ii  states.  wIi<T«>  tlii>  niiiH'r.ilo^ic-ul  <  lmi  a.  t  r 
of  tlio  or«t  wuft  dfiiitriljed  as  auriferous  and  arj^'iitiler- 
ous  coppor,  yet  it  WMild  not  he  praotieaiile  to  (  lassify 
-iUfh  mines  us  <opp<-r,  or  jrold  and  silver  niiiies.  in 
uccordauee  with  the.  chief  valuable  element  of  tbe  ore, 
before  they  have  becomo  regular  producers.   In  tnuat 


HLses  I  lie  work  wit*  prosecuted  in  the  exixtctatiou  of 
develop!  n$r  fl  (.'old  and  silver  mine.  All  tmch  mines 
wen\  tlierefii:  ■.  rli-v,  ,!  ;m  trold  and  ■•il\i>r-  iiiiin's, 
Dislimtively  eopper  minw  in  the  development  stage 
were  reported  frotn  the  following  Mtates:  MicbigRn,  ItP 
mines;  Wisconsin.  .Marylatnl.  f  li'oi'jjia.  Tenne.-see.  and 
Mi>i.souri,  t  mine  eaeh.  The  .stuti-sticM  tor  these  mines 
are  not  included  in  the  pnx-eding  Dtuumary  for  produc- 
iiitj^  mines,  hut  are  preiientcd  se]NU'Mteh-  in  tbefoUowing 
statement : 

DavloiuHntt  murk;  iQOii. 


.Viinilirr  j>f  iiiiln-^  

.ViiiiitK-r  itt  »)]KTjit<>r>  

>^itiiiri4-t1  titlii'iiiii,  i-J«rkit,  clu.: 

Nuiillll-r  .  .  .    .  .........r.rt, 


M/JOn 


WiiuriMnifPi: 

.\>i  tJi(-<'  iiiinibitt...   tn 

«HK  >  wn^m 

e.tltli»U'(  M«>fk   .  .  r.r.r.r.rir.tiiiii..................  SflK 

MinwHwWMW  WPMWIM   Hlt,iM 

CM  wf  *u|i|iiic»«aa  luttefiiib  su».9n 

{4») 
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MINE.S  AND  QUARRIK8. 


Snii'hcf  I  >f  III  I  ma  and  iipetHiU')'".  Th»^  torni*  "mine" 
and  "opoiator,"  as  used  in  this  report,  rofiiiire  h  word 
of  exi)lanati'  )n  1  ti  somn  chsps  certain  properties  were 
conihined  by  tha  owner  uad«r  one  tnumgemeat  and 
reiKtrtfld  as  One  mine,  while  othei-H  were  operated  an 
»«*piirate  mines  mid  s«)  reporU'il.  When  a ''jfroup"  of 
mineg  was  included  in  one  report,  it  was  v*  r\  Int  <^r  !\  n 
, matter  of  opinion  whether  all  or  mnieof  tli<  pmpi  i  ti<'- 
eoiistitutin}r  the  group  wore  to  Ih>  considered  as  sepanile 
mines,  or  whether  all  pi-operties  had  been  mei^ed  into 
one  mine.  The  only  i-eitable  nnit  of  enomeralion  wa«t 
the  reportiiijreorporatioM,  tirni.  or  individual.  Anioiip 
these  were  2  corporations  whose  miucs  were  operated 
by  leasees  Bud  1  fao1ctin(;  compiny,  the  Amaiganiated 
Copper  Oompany.  The  cnpitali/jition  of  the  first  two 
imft  a  distinct  element  of  the  capital  invented  in  copper 
mtnini;,  quite  independent  of  die  capital  mreste*!  hy 
the  1e>see,  and  it  was  believed,  therefore,  that  tliis 
ought  to  be  included  tji  the  total  capitaliitatiou  reported 
for  the  copper  minln$r  induatiy.  Af*  regardsthe  Amai- 
ganiated ('op|>er  ("ompiuiy.  if  is  a  niutfi  r  .>f  opinion 
whether  it  or  the  companies  wbouc  outirc  ^tocic  i* 
owned  by  it  ahonld  be  regarded  aa  the  actual  operatoni. 
It  WHS  therefore  tlunight  pi-efenihle  t<)  in  the 

tabie»i  the  total  nuni>ier  of  companies  repoitiug.  if 
the  holding  company  and  the  two  lemoiTu  are  excluded 
from  the  total  number  repoi-tinjr,  then  the  number  of 
operators  was  141.  If,  on  the  other  hand,  tite  con- 
atitnent  oompanie^  of  the  Amalgamated  Copper  Com- 
ptuiy  iii  e  excluded,  then  the  total  number  of  operators 
was  iM. 

Chttma«r  ofonm^nhifK—Thic^  corporate  form  of  own- 

.  1  - !i ![ .  wiiH  the  i)re<loniini(tiit";  \y\\r-  in  tho  noppor  mining' 
inilustry.  Of  the  144-  oixsrators  wore  incorporuteil 
oompaniea,  S3  were  firms  or  limited  partnerships,  It* 
were  iii'!ivir!i;;i1-.  1  nu-  a  eooperativ  n^-^oi  iation.  anil 
1  was  an  estate,  in  Micliigan  ull  copper  lainiti^'-  i>i>er 
ator«  were  incorporated. 

A  summary  of  nil  enp]ir r  riiine>.  i  lii>i>iitied  by  cliaracter 
of  cwuership,  is  presented  in  Table 


Tablb  'i. — .Stimmaiy,  Irif  elmnifleru/oiFiter»lii{j:  iSOi. 


\iirnkicr  oi  ojH  rittMr..  

Stiliirii'^  

Wll(ff!«   . 

Cnnimrr  uurk  

MUrrllAnfiiUH  h  

Ct«|  n((tipplir<iinr1  niKs.'rlnh 

Short   

Valuo  Ht  inliK-  

Bullimi  <<>iiU'Ui!<— 
Cpiu-r- 

I'ulMHlf*   

Valiif  

Silver  

Gold  

Other  iMi'tfll>  

TikhI  (frewi  viiliu-  

CrniU-  "ir  "-(M  

tii*w«J  or*  nwW  .... 
On  imelted  


Totat. 


I  I  lllri.rpnr*- 

tndlrMu«L[nrmii.«te.i  I'^m- 


141 

>ii.T<iK,  *rn; 
•II-'. 

tsi,  n^m 


rx).  iT-'i.fiii 

JS,  ItVi 
JI.V.I.IW. 

rr.  sv.'.  m 
ns.474.m 


t-i.il,  UV.i 

fi.icn 
tntfiu 
iM,flas 

»SM,»77  ' 


r.':'..n!t.-. 

•4.1W 


vn 

Si,-n.*>i 

t.M.  irK,  .XIS 

<1.>U,T81 


Id,  3«,  1 1:: 
Wll.iwi 

J1.3J1.XI)' 

mum 


i«("Al.  KrJ 
SI,  ■-•30 

m.m 


>.r2,:.v,,;>s( 

Sf--.'.  SKCl 
*■<.  ■!<*■.  S».' I 

si.;»2.'.'7;-; 

r;ft.niivii6 
H.  ■■!«*">.  ruvs 

188.  to*.  US 


1  mefliMti)  2  utnitt  elfttM4  wider  *■  ttttr  fofm" 

It  appears  from  the  preeedinjr  tabic  that  the  share 
contributed  br  each  clasti  of  operators  to  the  output  of 
the  mines  was  as  follows:  Incorporated  companicH. 
*>.'>0.4'jI,S''l7.  or  )KS.5  per  cent:  individuals,  :^5!»4.37T.  or 
per  cent;  tiiius,  1^161,822,  or  three-tenths  of  1  per 
cent.  About  tbree-fonrtha  of  the  copper  ore  mined  by 
indiviHiials  and  tirms  was  sold  in  the  crude  state,  the 
remaining  one-fourth  being  dretised  or  smelted  at  tlie 
mine.  The  incorporated  companies,  on  the  contrary, 
sold  only  '1  per  n'lii  of  tli.  ir  oic  in  the  crude  state, 
naoicly,  u  product  valued  at  ^,d'<*5,588;  the  value 
of  dremed  ore  «>ld  hy  them  was  $8,^11,415,  or  11.3 
jier  <'ent.  ami  tli:it  nf  nn^  smelted  at  the  mini'  ..c 
sbipijcd  to  siuelter^  operated  by  the  same  companies 
was  $83,1011,113,  or  89.7  per  cent. 

talizatiun  of  the  ineorponited  eompani<'s  i.«i  .Hhown  in 
Table  S.  In  the  eonsidemtion  of  the  cnpitalizatlon  of 
the  cop|>er  minini.''  coni|Tniiies.  it  sliould  be  borne  in 
mind  that  a  portion  tif  tl»e  c«]>ital  stock  of  some  of 
them  represented  the  value  of  smelting  plants  owned 
and  operated  by  the  same  companies. 
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Tablb  a.—CAmALlZATlOX  OF  I>CUBruRAT£l>  COMPANIES:  1902. 


(^Illornla,  Cblormdo, 


Number  nt  lnanpa»ted  coin|i«ii<«i   100 

<}KpHm}  utoek  iM  bond*  tanitd   i37».  Sli.  800 

Ckpilsl  Ktock: 

Toial  muhoHied 

-Vumljer  nt  abtraa  !  45,21)1,707 

Par  value   tHl,nikl35 

NumtierolilHNi   aa,«IKHO 

rwr  value  ;  WLMOkSM 

Dtrtdenikpi&l   tl4,l]«,«H 
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WiBterotilmm   «,!•&<» 
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PiirT4im.  
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NdmlMr  
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S.W1OW 
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S0B,«3t« 


'-•t 
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tS.78S.000 

«.Mi,iaa 
0,1m.  MS 

n,m,m 


tii,no,(i(o 
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tu,  lot,  SOS 


aoM.uoo 
i^,oao.ouo 


tm,4 


1.280^000  I 


sn,NO 


t.Hs,cin  I 

•\7M,6» 

>i.Gaaa*7 . 


I* 

»;,7».»6 


lO.Wl.OUD 

tv.oeii.aoo 


Idahow 


12.000,0 


■m,m 

«,  sen,  ODD 

uo,aDO 

tlf  (00,000 


«. I'MjiKi  '  300, COO 
•T.NM.titiii  12,000,000 


7.101.SOO 


mots  I 

aso.ooo ; 


96A,000 


150,000 

11,500,000 


ISOObOOO 

«Kooo 


Wichigiin. 

MonUUk. 

Nvrada. 

M 

1 

tH,9tO 

l.M0\,00O 

Ml  0001.000 

«.  106, 000 

I3w.e».ooo 

200.000 
tlOO.000 

I.WK.UO 

^BD^aoo 

|iai,MT,«IO 

ITikOOD 
IH.00O 

•0.000.000 
ttf,4fiil,7ao 

V,  210,  on 


cut.  647. 400 
K17^B78 


fo,m 

IG>|000||000 


MOO* 


t?,m34» 


1800 

Ci,  too,  000 
ttti 
tui.ooo 


300,000 
•tOOilMIt 

ITS^OOO 
•UkHO 


I 


CMioHna.  ""WW- 


-L. 


Tana 


Vuh. 


Wastilns- 


l>,  HUll.  IXKt 


3.r»».'>* 


Sf«).  <««l 


ia,uuu,ouu  ,  fj,  j(Hi,<iuu 


Niin]>k*-r  of  tnt'orp(>riii«4coiii|iaiue«.. ...... ...........I  vi  li  a 

CBpHal  olwk  am)  lH<na«lllH«ll....   tl,«tl,OflO  18,000,000  1  tB.HO.OOO 

CaplUil  xtock:  I 
Totiil  Biathiirlzcdv 
NumlKT  nf 
Piir  vnliu'-. 

TOtlll  ir.»llf<l  — 

.Nuniticr  of 

Far  VII I  nr  

OiThknilii  iMiil 

Oominon— 

Aiithorizii) —  I 

Niimbetollliaica.....   C,8m,000 

l-»r  value   112,MIiaD  M^flOOLOOO 

tenie<l— 

Niimbpiof  ^harL'4   I,a,m  !  800,000 

l^ir  value  •    •t,aa,Wl  I  mOOOllNW 

l>ivklcnrl>  [iui<t 
fcBfatre<!— 

Authoiin.'il — 

Viitnlit T  o(  -.liHrfs 

I'sT  vnluo  

IBOchI— 

Number  o(  (bane 

nirvalw  

IMTldemlipdd.. 

Bond! 


fa,»%oo» 

U>«OT 

1!;(«Ot«o» 


U.  BIB.  on 


i;.).uuu 


1  11  1 
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MINES  AND  QUARRIES. 


Am  showu  in  Table  '6,  the  division  uf  «jtuck  into  com- 
mon and  prefemd  is  not  general  with  copper  mining 
i  ninpanios.  Thci-e  were  only  ti  cc>inj»uiios  i-epoitinjr 
both  common  and  preferred  stocky  up  to  the  clot^  ot 
the  year  1903, 1  of  these  had  issued  no  stocic  of  either 
kiiiil.    Till-  issue  of  )x>nds  was  not  favotrd  <reiu'i-all\  liv 


tiu\  iiig  lioiHled  indebtedness,  and  of  the  ii)0.}*50,U*JU 
of  hond«  authorized,  96,075,590  were  istuned.  Assess- 
inents  on  stiM'k  were  also  iitnisual.  the  total  ainotint 
levied  by  all  cotnpanies  since  organization  being  only 
$7,725,748. 

The  follow  in<r  lalih'  sliows  eiieli  cluHS  of  capital  i^took, 

iiuthoi-ized  and  is-.n<'(l.  in  detail: 


copper  mining  companies;  there  wore  only  >>  eonijjaniej- 

Tauuj  -i.—l.NUjnPCtRATEn  <T)!VrPASIES,  tJKOl  Hi:i>  HY  CI..\.S.>  «>f  >TUCK;  1M02, 
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The  capital  stock  ^howu  in  Table  includes  a  diipli- 
ctttion  since  the  capitalization  of  the  Auialjfainated  Cup- 
per Company,  as  well  as  that  of  its  constituent  eoni- 
paniefi,  is  reported.  Table  r>  shows  the  capitalization 
of  the  Amalgamated  Copper  Company  and  each  of  it^ 
oonatituent  copper  miniog  companiea.   Neither  the 

Tabik  5.— capita IJZATION  OF  TIIK  AMAl.<!AMATEn  COPPER  COMPANY  AND  IT*  roXSTlTI  f  XT  COMPANIES:  IHOS, 


jnirent  conijwny  nor  any  of  its  i-onstituent  4'otiipanies 
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Ifieidends. — The  total  amount  of  dividends  paid  in 
190Ss  wa^  914,114,00$.  Of  this  amount,  ^.077.76(.»  was 

paid  by  the  Anialj,'aniatcd  Copjier  (."onipariv  .  Thesi. 
dividends  were  derived  partly  from  the  dividends 
declared  by  its  constituent  companies,  and  portly  from 

thf*  I'lirninji's  of  other  properties  of  tie-  Aiiial<^aniati'd 


CoplX'r  Company,  such  tus  coal  mines,  rail  ways.  etc. 
The  following  tabic  shows  the  capitalization  and  divi- 
ili'iuls  of  all  di\  idfiid  jtayiii"^  eompaiiit's.  will*  the  i-xrc))- 
tion  of  tlic  Anmlganwtod  t.:opjK>r  Company,  and  also 
the  capitalization  of  the  companies?  that  paid  no  divi- 
dends ill  1  !<M-J: 
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Then>  wore  1^  dividend  paying  companies,  with  capi- 
tal fltock  iiwued  to  the.  value  of  ♦I18,4fl2.&27;  whorp«« 
SI  t'oinpanios.  with  <  :i|iit«l  stofk  i.si<ucd  to  tho  vnluo  »it' 
!?l()4,s8!»,343,  iloclarcd  no  dividends  Dividends  on 
Sl0.o51,500  of  preferred  rtock  were  dedarod  by  icom- 
paDie^s:  the  riite  of  dividend;^  itveraged  4.8  per  rent. 
No  dividead«  were  declared  by  tbeae  eompooim  on  tticir 
sfeodc,  which  wa«  iflsned  to  the  nmount  of 
^5,'J6o,0}>7.  Two  eouiinitiie^  with  preferred  stock 
authorised  declared  no  divideods;  the  iiiithorized  pi-e- 
feired  atoolc  of  theee  «oinpanie«  whh  :^i,5t)ojNX);  the 
amonnt  issued,  $:^)0,oo<  i. 

Dividends  on  vomuion  «tock  were  declared  by  14  com- 
panies with  an  authorbsed  csapitalizatlon  of  175,150,000, 
of  wbiuh  $r)i).!H(j,3:^o  ytan  ont^tanding^;  no  preferred 
atocic  waa  authorized  by  these  conKpaaies.  The  average 
rate  of  diTidendfi  on  common  stock  was  18.6  per  cent. 

A  eomparison  hetweon  the  jmr  viihies  of  dividend 

paying  and  noudividend  paying  stocks  is  not  without 
InteTCBt'.  The  avenge  par  Talue  per  sliare  of  dividend 

Ijayiiif^  conunoii  xtoek  was  $'2l.ii7.  whereas  the  tivenijit^ 
par  value  of  a  share  of  common  stock  on  which  no 
dividenda  were  declared  was  only  $4. 11.  Similarly,  the 
pur  vuhie  per  shin  (■  of  preferred  stock  wu-h  $10.71  for 
dividend  paying  and  only  ^1  for  nondivideiul  p!iyiii<r 
compnniea.  It  is  apparent  tlmt  the  type  of  iiiinini; 
entcrpri.se;*,  for  whieh  cai)itiil  stock  is  issued  at  if  1  and 
loss  per  share,  is  more  frequent  aiuoug  uondivideud 
]>;i,vii)^  than  among  dividend  paying  compenies.  The 
latter  are,  for  the  most  iKut.  coin  in;-  capital  stoek 
of  which  is  issued  at  prevailing  coiauiorcial  values  per 
share,  vis.  at  $25  and  over. 

The  fi till >t:ir<  njc!it  -Imw-  tin  -t'H-k  and  bonds 
on  which      ideiids  aotl  interest  were  paid: 


If/  \nt''.rt^t  iriri 


'I'll*'  total  amount  of  inten-.st  paid  on  honds  was 
<li74,5UU,  of  which  $Vd:i,SMt  was  jMiid  by  conipHnies 
that  declared  no  dividends  in  IflOS.  The  rate  of  intcr- 

nil  l>f>ii<].->  avcniifii!  i>.S  jjrT  .  . nl. 

A  nuuiburof  ix>i-poratiuii«>  <»pe rated  botli  copper  uunes 
wnd  «melterH,  nnd  aomo  were  interested  in  other  prop- 

erlif-.  -'i<  }i  f-oal  or  irmi  initios.  rriilu;i\'<.  rfr.  The 
dividends  re|^>urted  for  sueli  eoiupjinies  were  derived 
from  all  those  aources  and  can  not  he  mgregated. 

A  <onipaniti\ r  -iininiui  v  of  dividend  |)a\in>,'  coni- 
jMinies — with  ihi  c.vi  riitinn  of  ih»'  A nuilfjanaited  Copper 
CoiuiJsiii.v.  which,  hi-ing  nierek  a  hoklinf;  company,  is 
therefore  excUided — and  tlxiM  wlili  li  declared  no  divi- 
deudsi  iu  VM'2,  is  presented  in  Talile  7. 


TAiiiJi  7.— QjiwpawH&g  mutmarjf  qf  dmdaiti  paj/ittg  and  noNdia- 
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It  must  ho  )>orne  in  mind  that  the  payment  of  divi< 
deuds  in  a  jriven  year  is  not  iudicutive  of  ])rofits  earned 
darini;:  that  year.  Divideudi*  may  bedeelared  from  tlie 
nccninidated  surplus  of  former  years.  On  the  otiier 
hand,  the  fallnTo  to  declare  a  dividend  doee  not  nei  es- 
•iarily  show  a  h)s.s:  t he  earnings  may  have  been  inve-ted 
in  dcveh>pnient  work,  in  new  equipment  for  the  phuits, 
in  acquiriiif;  new  |)roperty,  et<'.  Some  of  tiie  principal 
copper  iKiniii'^'  II i;iii!i—  are  cIonc  corporations,  the 
iitock  uf  which  ii>  huld  b^'  a  limited  number  of  persons. 
As  the  shares  are  not  on  the  market,  it  is  often  n  matter 
of  inditference  to  the  stockholders  whethei  i  ii\ii!eiKl 
is  declared  or  the  net  earoiogs  are  aocuiuidated  as  a 
surplus. 

'I'he  chief  lii  tie  fences  disclosefl  by  tiie  precc<liiiir  lalile 
bet  w  ecu  the  dividend  paying  corporations  and  those 
which  paid  no  dividends  in  1902  are  as  follow^: 

Fir>t.  The  <rr!Kle  of  ore  mined  was  liijjlu'i'  with  iho 
former  than  with  the  latter,  vi%,  ¥t>.2U  per  ton  as 
n;i:fltn.<tt  $5.25  per  ton. 

St'<'(ui(l.  Where  dividends   were  paid   the  ore  \Mis 

nearly  all  »melted  at  works  connected  witli  the  uiineti, 
whereat*  in  other  eases  much  of  the  ore  was  sold. 

Third.  Tln^  avemj^e  value  of  luiuluct  per  dividend 
I  [laying  company  wa«  il,6^,ij^ti,  while  the  a\  emp-  for 
I  other  companies  wa«  only  9316,583;  appan-ntiy  it  was 

(111-  liu«;er<t  compaini  -  tliui  declared  diviclt'iid>  in  I'.'o'j. 

The  ceiiisu^  i-eturiis  for  1^02  cover  a  year  of  low 
prices  of  copper.    A  comparison  with  the  dividends 
for  pri  vliiiis  years  will  he  f  iiiitd  on  u  subsequent  page, 
I  in  connection  with  a  study  of  prices. 

^u/ifoy«ea  and  waffet. — Wage-camers  oonstituted 
per  cent  of  the  total  number  of  employees,  and 
I  their  wages  were  per  cent  of  the  total  salaries  and 
I  wages.  Table  8  shows,  hy  states  and  territories,  the 
'  aveni<r''  tniinber  of  iticti.  and  of  Iwiys  under  16  years  of 
J  age,  employed  during  each  uiouth. 
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lAMJt  8.— AVERAUK  JVOUBER  UK  WAUIC-EAKNKIW  KMrU>YKl>  i^UKUiU  UACU  MONTH:  ItNIS. 
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The  avernge  number  of  wHge-«ameT8  was  greatest, 

27.I.S^,  ill  May.  and  lpa.-st.  24.7r»«,  in  Fobniaty;  the 
Tanation  during  the  year  whm  not.  marked. 
In  the  fonowing  t^^l^  the  average  number  of  w^- 


earners  at  certain  specified  rates  of  piy  is  shown  for 
the  various  classes  of  oniployepf*,  and  al>>o  the  porcont- 
age  wMch  the  number  at  each  rate  forms  of  the  total 
number  in  the  ctaw: 


TXiitK  O  ^DKnrBIBVTIOK  OF  WAG&EAKNEBS  ACCORDING  TO  DAILY  RATES  OF  PAY,  BY  OOCUPATIOKS:  IMS. 


lun  m  DAT 


AUoceltiM' 


AVfT- 
UK'-- 

ixiin- 
ber. 


IVr 
vnt  of 


Mnrliilli*1.*, 

1  «r  mt!cht>iili"<. 


Wncn. 


HMcrt'lHilp' 


und  track 
lajmn. 


Bojn  undvr  li 


ItlAllothef 


Av<r 

UK.- 

nurii- 
ber. 

ivr 
fj'iit  .if 
lolul.  ^ 

loaoi 

niinilji  r. 


0.."|*I  !■.  U."l 

l  .uO  to  I  .  J  I 
\:V>  to 
1  :<i  to  1.71 

1  7  .  to  1  w 

a.w  to  i.-iX 

aii  to  1 1!> 
2J»  to  i.?! 

2  7"i  to  2 

3  (HI  loH.-.M 
U.  j:.  to 

K..'i<>  to  a  :  I 
tl.  s.sw 
■nioto 


111 
.'111 

s,  ll.■^ 


J,  WW 

a.  ■i<i 


U  1 

II 

(I.  H 

1. 1 

T.  1 

IV  11 

--'1. 1 

•>.  u 


Ivr 
•.  III  of 
tuU). 


Aver 
UK.* 

iinm- 
Iwr. 


( 


mo  }a,m 


Av.r- 

I'lT 

W.r 

IVr 

i  i'iil  i.f 

iii;.' 

i-.  nt  of 

"(!•■ 

•  ■.Til  of 

totnl. 

iium- 

IHT. 

totttl. 

■iiiiii- 
ber. 

t.itnl. 

iai)L» 

1 . 

lim.  IV 

UNKO 

mil  I 

.  1 

11.7IJ  I 

.M  I 
rji:. 


1,1 
I, '.I  ■ 

li,4 
7,« 

r'l,  ;^ 

n.v 

I..'-. 


J-'.  II 
11.7 


>0 

IJil 

w 

H  i 

w 
i» : 


i>  -i 

I  V 

'.'  I 

I.;  n 

L'J.4 

aK 

1.T 

\.  I 

o.i; 

!I7..> 

0.4  ; 


1 


111 . 

■\  l  . 

aai ; 
tS7 ; 

■J80 

IVx 

ir.i 
i'> 

'si 

27!t 
2» 


I.,  .. 

I  " 

I,  !' 

I  -'  - 

I  \. :) 


l.J 

1-VO 
1S.(I 


1 ,  ii7;i 
:i7i 


1  I 
J .  I 
I'l, 
I.i,  1 


t,i..; 
(>) 
0.3 
0.1 


■J.  1 
o,  ^ 
I  I 

Ail 


"I 

ii'  ' 


:i 
■1\ 

at 


0.  7 

1. 'iV 
II  I) 

41.1. 
r.l 


Av.r- 
mini 

kC.T, 


L't> 

:i| 


ti.Ull, 


AviT- 

iiiiin- 
tier.  I 


I'.r 
r.  ill  ..I 
luIiiL 


\  mr.  nKi.o 


in,  i  . 


II  ■ 

'J  ■ 


;!.;! 
-'4 
;N  11 


t; 
17 

I:i7 
.  liiil 
,  l^ili 
,  'A'l 

I'm 
I '..' 


II. -J 

M.  7 

I, : 


1.* 

I  II 

0,  ■) 


?5! 


1.2 

0.9 


)|ii<;I<ulM2.3iMmiii«m.«ll  in  Jticlilnaii,  wh»  wck  iwtd  in  M'nNnliiitcv  wilh  the  niiuniiit  of  wwrk<lon<i;  furUiMe  U>eBxni«««boivn  in  tiiin  utitv  recrcwai  av«T* 


*  tiCM  than  oiBfrttntli  ol  1  p«r  ent. 

Tilt'  raii{i;o  of  wayos  f«ir  tlii^  Imlk  of  the  <>iiii)ioytM>-. 
was  from  %\,l*>  to  :^ii.(4,  '■2A^.V1\  ua^rt'cumerii,  ur 
per  rant  of  the  total  number,  VK'ini,'  included  between 
those  r:ili        Pnulifully  all  tho.so  clus-i  !  iniiiots 
were  ^d  ut  lousl^^  per  day,  and  5,^52  of  them,  ur 
per  cent,  received  between  98.50  and  $S.74.   Moat  of 
tlio  liiulil.'  I'iti'I  iiiiii'  i were  ri'port'  r)  fr<vm  ^fontaiin 
and  Ai  izouu.    Of  those  clatMed  as  miiicr.-?'  bcipcr.-j,  1,257 
in  all,  66.8  per  cent  were  paid  between  91.76  and  92.34, 
22.1  per  cent  huvin}»  received  less  than  $l.7rj,  iiml  \ 
per  cent,  ii2.Ji5  or  over.   There  was  a  wide  i-aiijfe  in  the 
rates  pai^  to  ttmbennen  and  traek  layers;  454,  or  62.6 
per  cent  of  tlie  total  number,  were  paid  between  $1.75 


and  -1 1  ii.  r  rent,  from  %'?,M)  to  %?..~\.  Pnie- 

tifully  uU  uf  the  Uiubenuen  andtraclt  layers  ut  or 
over  were  reported  from  Montana. 

There  ^va^  also  a  wi<ir:  i*nii<jr  in  tin-  ivitr-  for  enginei  i 
tiremen,  muvbiui»t^,  and  other  lucdmnicii.  in  each 
of  these  three  classes  more  than  dO  per  eent  of  the 
wuLTo  onriiri-  rcci'h-r'.f  ^\.'''  p.  r  day  or  over.  The 
proportion  receiving  !f3.50  or  over  was  ah  follows: 
Engineers,  43.6  per  eent;  firemen,  S8.3  per  ewt; 

and  innchiiii-t';  and  other  mechanics.  12.0  per 
cent,  lu  each  ctt-'io  the  gruateist  number  at  ralet^  of 
$8.50  or  over  were  reported  from  Montana  and 
Ariiona. 
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Tlu^  iiuiiiIkm-  (if  hoys  luidt'f  Id  ycurs  eiiiplovwl  was 
Muall,  ouly  lu;i,  or  leet!^  tliaii  live-tenths  ut'  1  per  cent, 
havini^  been  reported.  Their  rates  varied  from  50  cents 
ti*?*-'.  lit  a  riiiy.  Of  tln'  hoys,  AO  were  employed 
ill  Ari/.»ii!i  and  .il  iu  Mjclii^ptii. 

The  8,105  emplojees  grouped  under  *'«Uot}ier  wage- 
earners^'  conslitated  31.9  per  cent  of  the  total  number. 


Their  (hilii^-;  wfit^  ^•al•il■'l  til  rrMiiiT  iinpossihl(?ttiiy 
sepamtiuii  into  \vell-deHiieci  oocti^nitions.  The  rates  u£ 
pay  f  nr  th«  {H'^tor  portion  of  tbeae  wage-earners  ranged 
from  $1.')0  to  ^ii.-2i  |)or  daj,  74.3  percent  bdng  in- 
cluded Iwjtwfiiii  those  mles. 

The  following  table  diown  the  distribution  of  wage- 
earners  according  to  dailj  rates  of  piy,  by  states: 


•l-AiiiK  to.— I>ISTU1IU-TI(»\  OF  \V.V<ii:-KAKNKKS  A(<  < )RriING  TO  DAILY  KATKS  (>K  I'AY,  liY  STATKX:  IfKRJ. 
[Kach  ciimnUitiTtt  iKTCwtiagc «bowii  llw  prapgrUon  of  Ihv  totul  nuinlivr  irt^cirinr  n  w«si>M4pviilm,«rBTC»ter  Umn,  Mie  loiirt**  wageut  tbcglreu  wagegnop.] 
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*  Inolodm  s,9M  miofini  pnld  in  «af«ilBiic«  with  the  •mount  ot  work  done:  tor  Vhum  ontjr  aTertxp  <laUr  e«mtiME«  owatiMKl. 

t  Ijom  thnn  tmn-lmth  of  J  per  in'ni. 


I  per  in'nl 

Only  Arizona,  Michigan,  and  Montana  at«  shown 
Mepnrately.  Theae  8  8tat«s  gave  employ nmnt  to  S4j)Ti3 
wap'-<'uriior.-i.  or  1»ii.<!  ]>or  <'<Mit  of  tlic  total  iininltor  t'lii- 
ployod  in  mine«,  the  principal  product  of  which  wiu* 
i-opjH'r  ore.  Of  the  3  statets.  Montana  shows  hy  far  the 
liitrhi.'>*t  niti's,  (■>. (»!','»  xvu«i('-carin'rri,  or  ;<.'». 4  jn-r  cfiit  of 
the  total  number,  receiving  ^.i>U  per  day  or  over.  In 
Arizona  3T.5  per  t«nt  of  the  wage-eamerK  received 

Ji^L.^o  (»r  nvi'r  ]>i'f  ilny.  nml  4M.  1  piT  <'»>n(  froin  sil.T.'i  t>> 
$2.4^.  Ill  Michigan  the  wogea  paid  werv  much  U>wur 
than  in  either  Arizona  or  Montana,  practically  all  of 
tlit<  im-ii  i-inpioyril  ill  loppcr  mines  in  that  state  receiv- 
ing tietweeu  i|>l.du  and  ^.l-lk. 

The  1,985  wage-eameits  grouped  under  ''all  other 
.<t:ir  ^"  arc  (li>triUuti<(l  aiuoii<jr  13  States,  no  single  state 
reporting  as  many  at*  t»00. 

Tile  tenacity  of  antiquated  forms  of  industrial  rela- 
tions is  f.xciiiplilicd  in  the  few  copp."  niini  -  .viKT»< 
labor  was  ]M  i  foiintHi  on  a  siiaro  of  lhi>  product.  This 
form  of  employ  inent  \n  frt  tpK  nily  found  in  gold  mines, 
wlirrc  (Ik-  niiiuT.-,  so  (>m]ili!\i  il  iiro  lofally  known  as 
"  |i'a.-i>i-."  •■  triWutors."  ctt .  I  Irmv  wore  ouly  7  i  ascs 
of  this  kind  r<»|)ort<>d  at  lopper  mines,  namely,  4  in 
.Montana,  of  whicii  \ver<'  in  Silvvrl»ow  county:  :.♦  in 
Arizona;  and  1  in  C\)lon»dr>,  In  all,  inL-n  ln^sidrs  tin- 
rt'i^nlur  w  uifc-carm'rs  found  i-mploynifiit  on  siicli  tcnns 
in  th<>M-  mines.  The  total  output  was  valued  at  !?'J5,5t»7 
at  the  mine.-,  the  output  of  no  mine  excei'diiig  ifln.iioCt 
in  value.  The  per<  eiitaj;e  of  copper  in  the  ore  varied 
from  6  to  29  per  cenL   The  share  received  by  the  mine 


owner  ranged  from  lU  to  liu  per  cent  of  the  groeo  value 
of  the  orf>,  and  from  10  to  25  percent  of  the  valne  at  llie 

mine,  after  sineltinsraiid  freifrht  charffeh  were  deducted. 
The  miner,  out  of  his  share  of  the  product,  fumiahed 
hia  own  rapplies. 

J)<n/x  in  uju  ivti'iii .—  Ill  th.'  follow  iiij.'  lalile  l:it>  cop- 
per mluet)  are  classilied  by  the  iiumlier  of  day.s  in  op- 
eration; 18  of  the  144  mines  fiuled  to  report  on  thi» 
subject: 


Ijy  MiiUn  ami  lerrituria:  l'M:s. 


WTAtm  «•  TK»- 

Nillii- 

bcr  i.ij 
inino* 
peport- 1 

MiMKKii  »K  ii«v*  IN  orauan*. 

30 
and 
Icaa. 

la 
00. 

61 
to 
M. 

Ut 
ISO. 

1 

1"  1  to 

1 

IM 
1(1 

210. 

•-■11 
t» 

241 
W 
270. 

271 
la 
MNk 

»>i  m 

lo  U» 

«i  at 

Tbl«>  

• 

ISA  ! 

9 

% 
1 

« 

S 

9 

.1  _ 

.... 
2 

t  1  14 

1  t 

CmUnrnlA  

.„,. 

1 

Cntntwrto  

2 

a 

a 

3 

r 
«i 

MIi'IiUmij  

1 

' 

1 

a 

.... 

2 

2 
1 
2 

....  w 

2  I 

New  Mexico  

NoKliCtiHUiiii... 

1  1.... 

1 

It 
1 

1 

.... 

Tt'nurMii*  

Iluli  

:::: 

1 
1 

4  '"i 

Wii.>«lilnKt<iu  . . 

.... 

! 

1 

1 

1  1 

3ffi«cel/unet»u  earpenA^f. — ^This  item  inciudert  rent  and 
royalties  of  all  desciiplions.  -'taxes,  insurance,  intere.st. 
advertising,  office  auppliea,  law  expenses,  injuries  and 
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fliining'i's.  toloj^mph  iiiul  tcleplioiK*  sfi-vico.  pis.  and  all 
utlitT  -siiiulri»>s  not  reportfil  i-lscwliero."  Tlio  total  i 
amount  n-poi  tfd  under  this  liea<l  was  9l.3!>7.4«>j.  Of 
this  amount  !*i:!i».'Jir>  was  jiiiid  in  ront  nnil  rnyaltics, 
vi/.  l'>4  in  rovulti<'s  for  mino  uml  iiiinpnii  land,  i 
$22.W»;.Un  wutvr  n-nt?..  and  ^T4.ii:;>  in  other  rents  and 
royultit  ~.  On  tli.^  \sl:iilf..  rovaltirs  and  n'nt'^  Wf-ro  bnt 
an  insiujiiljatiU  iu  in  in  tin-  (.•4H)pi«r  uiinit)g  industry. 
All  other  niis(  cllam>ons<>xp('us('»agrgi^egRti>d!i<l.:i67,260.  | 

SiijijtUiii  ttiid  Unit-  rinfs. — The  i^cncrul  ti'rtn  *"!tnit(>- 
rials"  bus  soarcfly  any  application  tti  copper  niinin);. 
The  "nmtfriar"  «t)M'ra!cd  upon  in  a  uiino  is  tiic  rook 
uiidcrirrontiil.  I  lii'  inquiry  iiillin}f  ft)r  *'  total  cost  of  sup- 
plios  and  nniliniuls  of  all  kinds  used  during  I  lie  >•<'«''" 
%t  the  mine  contained  the  following  explanatiirv  note:  | 

"Tho  <'ost.  of  tin*  fiillnwinff  materials  should  lie  n-- 
ported  under  this  iiti|iiiry:  Lumhor  and  timlwr  used 
for  re{Miir8,  mine  supports,  track  ties,  ears,  and  aSI  other 
puri>oses;  iron  and  steel  f<ir  Idai-ksmithinL:,  mil-.  t'i  '>L;-. 
sleepei-j*,  etc..  for  traeksand  rejwiirb, parts  ol  iu;u  iiim  iy 
and  tools  used  for  renoyyals  and  repairs;  e.xplosiyes. 
water  for  l>oilei's  an<l  for  otii4>r  purpos<>s.  fuel,  illumi- 
natinj^  and  luliricatin<r  oils,  iiiaehinory  supplies,  ete."' 

All  the  items  hero  enumerated  strictly  conn-  under 
the  dwlinition  <»f  "supplier."  Th«  '^nwteriitl"  treated 
At  the  mills  is  the  ore  which  comes  from  the  mine.  It 
hi  not  customary  in  tninirii^  hookkeepin^  t«)  charge  the 
mill  with  the  value  of  the  ore  brought  from  the  mine. 
In  th^  schedule  relatin^r  to  "reduction  works,  other 
than  smelters,"  there  yyere  two  sejjarate  inquiries,  one 
ndatiii'T  to  "'materials."  the  other  to  ".supplies."  The 
former  called  for  a  statement  of  the  '■  charaotor  of  ma- 
tei  ials  used.  \vhotli«'r  iwe.  tailinvr-.  or  other  materials," 

and  was  coutiiied  to  "  materials  twugiit  iti  1902."  The 
amount  imported  in  answer  to  this  inquiry  is  not  in- 

elufied  in  the  "•cost  of  supplies  and  materials "  shoyMi 
in  Table  1,  but  gi\«-n  u.s  u  »<^^Mirutx>  item.  Purclutsed 
orei»  fonued  but  a  very  in.si];n>tfieant  part  of  the  total 
tonnage  treated  at  mills  4'oiinecIe<l  with  coj)jm'I'  mines, 

namely,  l,L»t)»  tous  out  of  u  total  of  i>,65is,222  tons 
treated  in  1902. 

Till  1  \  I  '1  y  note  to  j!h'  ';ii|iiifv  relalintj  lo  iiiili 

■"supplies  "  enumerated:  ".Shoes,  <iies,  .screetiii,  plales, 
and  other  parts  of  machinery  and  tools  ueed  for 
ren<'wal- and  rej-Miirs;  quicksilyer,  cyanide  »)f  iiota.^siuni. 
lunibor,  iron,  *t«e],  oil,  fufl,  water,  eti."  The  total 
cost  of  ''snpplies  and  nmteriaK"  as  herein  defined, 
wa.>.  reported  a^  $1  l.*iS8.l"."». 

JJt^lmniiMi  jHJHxr. — The  total  priuiary  power  of  all 
clnssea  used  in  copper  mines  aj^regated  1M,507  horse- 
[I.  wi  i.  of  which  n-'i'i'  tlmn  two  tliinls.  yi/.  l:i7.T7i' 
horseinnver,  was  used  in  Michigan,  and  on4 -fourth,  \  iz, 
49,(MH)borMipower, inMontana.  The 4piantityof power 
Used  hm\  ttn  rclnlion  to  either  thi"  value  of  the  prorluct 
or  Ibe  copper  conUiUs  4)f  th43  ore,  but  wjit*  roughly  pro- 
portloiu^  to  the  ([uaiitity  of  crude  ore  mined^  as 
appeaia  from  the  following  statetuent: 


MlJiES  AND  QL'AHlilES. 

Uon^Kitn-r  tued  nnti  lim$  mSnfil,  %  ufatft  nntl  IrrrilorifM;  ]90$. 
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The  pred4»niinatitii,'  f<irni  itf  j)4)W4'r  used  in  lOOi'  was 
steam.  The  tt)tal  h4)rse[)(»W4'r  used,  includuig  all 
primary  jioyyer  owne4l  and  i4«H4rit'  power  ivnted,  was 
divid4'd  as  folloyvs:  .Stc-ini.  l>^;».4_''i.  or  !•.">. 4  pel'  C4'nt; 
c<jmpress4Hl  air  (docribeU  in  the  tables  as  "tither 
power").  .").i>;^.>.  or  :.'.6  per  cent;  gas  or  gasoline,  1,184, 
4)r  six-t4<iith^  of  1  jM>r  c4>nt;  water.  4»r  two-tenths  of 
1  ])er  4-ent:  and  r4»nted  jKiwer,  all  electric,  or  1.2 

per  ctMit.    In  addition  there  were  SO  electric  motors, 

Ijiiviiifx  a  capa4'ity  of  2..tl:i  hors4>power. 

I'he  a\eni<.'v  horsepower  jier  niin4'  was  l,:^7!t.  The 
|x>W4'r  suppKu'd  by  all  mines  to  4>tlu'r  establishnu'nt.s 
was  4iidy  S7  h4)rM'j>4iwer.  Tw'i'ly4'  mines  in  SilverlH)\v 
county,  Mont.,  I  mine  in  .Stlt  I.4iku  touuly,  Utah,  und 
1  in  Shasta  county,  Cal.,  were  supplied  with  power  by 
other  0»tablishuietit>.  Th4'  arr!in<rem4'nt  was  apir.irently 
luade  feasible  by  the  pro.xiinity  4jf  mining  centers  like 
Butte  or  Salt  Lake  City.  The  mine  in  Siiasta  county 
was  jflipplied  by  a  £wn  Francisco  power  company  from 
one  of  its  !«tib«tations  located  in  the  mountains. 

The  total  minibcr  of  st4-am  engines  was  79:^.  or  an 
aren^^  of  5.5  per  mine,  with  an  averajr»'  oajwieity  of 
280  boi'iM»p«iwer  pcr4  ii;;in4\  The  total  nunilier  4(f  jras 
<>Y  ird*! >l iii4>  iM»j.«ini's  wu-.  :-(.">,  with  im  i»V4>iiij^c  <ii|)t»i'ity  <>f 

34  boi-sepower  per  engine.  They  wert*  reported  from 
18  mines,  of  which  1  used  also  steanipower  and  1  water- 

jHiwcr.  Th4>  total  nuinl>4'r  of  4dectri4'  inot4»rs  was  ,">'>, 
with  an  average  capacity  of  40  horsepower  per  motor. 
Electric  power  wa.4  reported  from  18  mines,  nearly  nil 

•\  4'ry  lar<:^t'  proiiu4-crs.  luniiely.    wiili  ;in  'ii;]!!]!  >  \i  " 

it»g  ?>l,t.KM.i,tAH>;  «i  with  an  output  ranging  from  $v>iHt,iKio 
to  *1, 000,000:  1  with  a  product  above  t850,000,  but 
h'^s  liian  ;s.'.oo.iMio;  1  with  a  |u<><luct  al)4iy4'  !?|4K>.4)Oii, 
but  les.>  than  i^J50,iHKi;  1  wilii  a  product  al>ovii  iiSi>)*,t>tNi, 
but  le«4  than  ^100,000;  and  3  with  a  product  lewi  than 
iflo.ooo.  of  which  I,  lu)wev!  r.  rx- i.  n,|i>'.  !tiriii'_'  the 
year  more  than  ^jA^OjUiMj  in  ih'vehipment  work.  Com- 
pressed air  was  reported  from  16  mines,  of  which  8  wore 
|4i4'at4'4l  in  Montana.  Waterp4iwfr  iv-!-;  n'|mTrc4l  from 
tiiines,  of  wiiicb  2  used  also  .sleauipiiyyer  and  1  a  gtus 
engine.  There  were  in  all  8  water  wheels  in  n#«e,  with 
an  aveni4i-4'  capacity  of  41  hor-i  rinwi  r  p.'r  v,  ln^i  I 

Tilt'  4'xclusi\'e  Use  of  gsts  or  water  power  is  44iara4-ter- 
istic  of  luinia;;:  on  a  small  Hcale.  Of  the  41  mines  com- 
injf  uihIit  the  tlestwiplion  of  small  mines  tlh^M-  was  none 
with  lui  (»ut]>iit  exc4'edinij  i!<.')t>.4MU>,  yvhile  for  7  the  value 
of  ilu^  jiroduct  was  between  Slit.iMio  au4l  ^^.'iii.tHK*.  and 
for  15  it  was  betwceo  %ljm  and  $10,000.   At  ^  mines 
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a  little  over  >^ll^^MM)  eiu-h  was  cxiXMidtti,  in  IJfOS,  ill 
developiiicMit  work  with  but  siriall  i-etuiiui. 

The  nm  of  stpampower  in  coiiper  mines  in  1870,  18sm, 
aiiil  I'Mfj  is  >lio\Mi  in  tin-  t'ullowing  statelUent.  Mo 
infonuution  t'ur        in  available. 

Steampoircr  tufJ:  l!)Oi,  tSSO,  and  1^0. 


Willilii  lln'  pH.sl  Iwi'iily-lwu  years  ihe  averajjc  num- 
ber ol'  steam  eii^iueis,  the  total  liorc»eiHiwer  used,  aad 
the  averagf"  horsepower  per  i ujrlne  have  jfrown  in  a 

rcmiirtialde  (ie^n-ce.  On  the  otliei'  liaiul.  tlie  iiso  of 
waterpow«r  bad  practically  boen  diiM:ai-dod  iu  cupper 
raineB  as  early  as  1870.  The  total  number  of  water 
wheels  reported  at  the  Xii,tii  ('i  ii^ii-  -i-  '■'  w  it'i  n  tuiul 
of  7U  horsepower,  a*  compared  witli  '.Jo  ftteain  eiigiucj. 
with  6.3a8  horsepower. 

'ri'i'  fiillowiii^  taMe  >lit)Ws  the  iniiiifii  r  of  hoists, 
puin^/s,  and  power  drills,  with  the  kind  uf  power  UiM^d 
to  run  the  oame,  for  Western  and  Southern  states  and 
territories  in  11*0:;.  No  rep  "i  l~  "ii  flii-  -i:lijeet  were 
roetiired  ironi  Michigan  (which  ^ituic;  has  n;i>orled  more 
than  two-thirds  of  the  horsepower  used  at  tnineft), 
Nevada,  Virginia,  and  Wbcondn. 

Tablk  ia.-HOIST8,  PUMF8,  AND  POWER  DRILLS,  IN  WESTHRX  AND  SOUTHERN  »TATf»  AND  TEKRIT0K1£S,  CLAS- 

SIHED  BY  KIND  OF  POWER  TSBD:  IfltK. 
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1 

At  the  mines  reporting  there  were  S38  hoisiB  in  use 

in  11*02.  ati  averai^eof  aliout  two  ]mm-  tnine.    Of  this 

numlK  r  \  '<  were  run  by  i^team,  51  \>y  comprcssod  air. 
It;  l»y  jji4-  111  L'asoline.  and  by  eleetrieify.  The  tiw  of 
eonipresse  i  ;iii  i^.  a  motive  |niw'or  for  hoists  was  piai'- 
tically  coiilidcd  tu  Moalana,  there  being  only  2  enj^inea 
of  that  chiss  in  operation  in  Colorado,  1  in  Cldiforn^i^ 
and  1  in  I'tah.  Of  the  '.i  <'Ioetric  hoistS,  1  WW  used  in 
Arizona  and  2  in  California. 

There  were  16<>  pumps  in  (>|)eration,  an  averajje  of 
1  per  mine:  prat'tically  nil  were  operated  l)y  steam, 
the  exct'i»tions  being  2  each  operated  by  gat*  or  gaso- 
line, compnvisMl  air.  and  water,  and  1  by  electricity. 

Of  llie  \--  ihViii^s  reporlinff  maeliinerv.  the  numlier 
l'tiix>rting  power  drilla  whs  &i.  At  these  mines  ibfiv 
were  900  power  drillfl  in  operation,  of  which  nearly 

foni-liltbs  \\  ere  reiMirled  from  ^lonlana.  Tlienioli\e 
power  was  niostU  i-ompresscil  air;  only  h'ss  thiii> 
one-sixth  of  the  numt>er  leprirttKl.  were  operated  liy 
■-ti  uTii  and  <>nl\  l>v  elrrlrii  il  \ .  'I'ho'^i-  u<i'  intcil  In 
steam  wtMe  di.strilmted  as  follow^;  .Monliiiia.  Teii- 
ne^cc,  56;  and  all  other  si.-iii-s.  7.  In  the  'rcniiessct. 
lopiwr  mines  <ivAUt  still  held  the  tirsi  place,  only  17 
tirills  lia\  inu'  U-en  run  Ity  loiupressed  air. 


The  follow  iik^  is  a  Ktutenient  of  the  tonnu^e.  nuned 
and  the  wagea  paid  to  miners  and  minera'  hclpei><  below 
ground  in  in'mes  tHjnipped  with  power  drills  and  in 
those  not  re|X)rtin«.'-  tbeni: 

Tuiiutiye  mtiMtf  duct  u  uyri!        to  miw«T»  and  mitttn'  helper*  in 
mtk  and  idlMout  power  driilK  UOf. 


Num- 

TOM  II 
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Dilnvn. 
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b«l|i<in. 
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I.-.' 
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S'T.  s"kI.  (iVi 

S-'iSJ,  7t.', 

u 
Ml 

773, 1» 

t;i:.2sj 

i  1.WV..S7J 

«U,70O 

I  '  yUeVtiffm,  mKouIn,  moA  VliglniB  luit  lepntu-d. 

It  ap|)ears  that  ahout  si\-se\  entlis  of  all  ore  pidilui-ed 

in  the  l'i:J  mines  report i no' eame  from  minc«  etjuipped 
with  powerdrills.   '['he  aver:i<rf  tonnage  periuine  thus 

eijitipped  was  ahoiil  fifteen  I  lines  as  jjjreiil  as  flu- a\  el  - 
a;.'e  for  other  mi)ie.<..  Miners'  wapes  averaijed  ijl.ii'.t 
|H  rton  for  inine-s  bavin<r  power  drill-  i  i  13.85  for 
those  ri'iKirtinfi'  rmne.  On  the  odiei-  hand,  waj:i;os  <)f 
;  miners"  helper>  averaged  11  cents  per  tun  lor  eavh  elas.s. 
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MINES  AND  QUAKKIES. 


Therf'  were  Hi'  njinr-^  '(rhirli  hnd  no  iiiechaniral  powpr; 
of  th&ie  2tt  were  iu  the  devclopiuent  tttage,  with  u  total 
product  valn«d  at  $78,170*  aven^n^  $3,007  per  mine: 
und  G  in  the  piodiiftive  stage,  with  a  tot^il  prodiK  t  df 
$121,420,  avei-ttgiug  $2<),'i37  per  miuc.  There  were, 
moroovttr,  9  mioM  which  failed  to  report  on  meelwD- 
ical  power,  presumnlily  hofaii«e  thev  hnd  none;  their 
total  product  was  valued  nti^l4l,K7;i.  uveragiug  $li»,7(JH 
per  miae.  Thix  loavoK  a  product  of  $50,837,067  for  tb«> 
opemtoi>  (fX(  lusive  of  1  In >l(1iiinf  company)  rojiort 
iug  uiechnnicnl  ^wwcr,  averaging  $4S'8,402  per  mine. 
It  is  erident  that  the  mines  vithont  in(H;hanioal  }H>wer 
were  eitlier  in  the  incipient  stajsfc  or  lM'lriii<ri'(l  t<i  the 
type,  of  Mmali  mines.  These  niine.-^  were  disiiibuted 
atDong  the  states  ami  ii  i  ritorim  as  follows:  .Vrizona, 
10;  Colorado.  !».  New  Mexi(>r>.  Montana.  7;  Cali- 
fornia and  Utah,  '2  each;  Nevada,  V  irgiiiiu,  and  Wi.s- 
oonsin,  1  eadu 

In  mo«t  of  the  fTipper  iiiiiiPH  -oiiie  mechanical  method 
wa«  used  for  the  transportation  of  the  oi"C  from  the 
mine  to  the  reduction  works  or  the  neareet  point  of 
shipment.  Of  the  1'2t?  operators  reporting  on  this  xub- 
jcct  only  29  liauled  tlieir  ore  bv  teams,  wliile  or 
three-fourths  of  the  whole  number,  reported  some 
mechanical  metJiod  of  traii-sportation.  Tlie  total  length 
of  railroad  tracks  reported  was  5.5  miles  on  the  sui-facre 
and  145  miles  nndetground.  and  the  total  number  of 
locomotives  in  u^c  was  28.  Of  thv  on  miles  of  .surface 
tracks,  5  companifs  owned  4'2  miles,  as  follows:  In  Ten- 
ne*iseo,  the  Teinii  ^^ee  Copper  Compjiny,  11  miles,  and 
the  Ducktown  Sulphur, Copp«  r!u id  TtonCompajiy  fT/im 
ited),  7  miles;  in  Arizona,  the  Arizunu  Copper  Company 
(Limited),  lO  miles,  and  the  Detroit  Copper  Mining 
Company,  4  niile^;  and  in  Idaho,  the  White  Knob  Cop- 
per Company  (Limited),  10  miles.  This  docs  not 
include  railroads  intended  for  general  traffic.  The 
remaining  13  miles  of  surface  tracks  were  distributee! 
among  117  mines.  No  reports  on  the  sutiject  of  rail- 
road ownership  weie  Mosivnd  from  the  Lake  Superior 
region  and  Virginia, 

Water  plaate  are  an  Important  part  of  the  mine 
equipment.  The  reports  showed  (H^  mile^  of  ditches, 
flumes,  etc.,  of  which  42  were  in  Colorado,  an  avenig<> 
of  more  than  2  miles  per  mine;  8  in  Califoniia,  an 
average  of  more  than  1  mile  per  mine;  and  16  in  all 
Other  fltatee,  making  an  avenif{e  of  715  feet  per  mine. 

J^totlMtion.—'this  vnhie  of  the  output  of  copper 
mine.s  was  $51,178,036.  This  was  the  value  at  the  mine 
of  the  product  classed  as  copper  ore,  rough  or  dresiH><i. 
Tbe  gross  value  of  the  copper  contents  of  the  mme  was 
$70,175,810;  the  total  value  of  tlie  copper  conti  nfs  all 
ores  mined  iu  tlie  United  .States  was  $7l,li^2,U14.  The 
folbwing  table  titHn  forth  in  detail  the  relation  between 
theaeTaluee: 


ptr  ir{im»,  coAim  few  thorge*:  l$Ot. 
Tout  mine «r capper  coou  tii^  •  ■(  aii  otwiiiiiiMl....  ni.  ik. oh 

Cuinn^r  wiitfnt'  nf  k>.|(I  kuiI  .llv,roTix   l,QM,nt 

Co{«*r  (.■.■mcms  of  i-<>(>iKr  onf  ,  n,Vlt,$U 

I't»idi>ctlon  i<(  <Mip|.,  r  miiifs: 

tCootonteoI  onMloM  or  Ixnli'^l  »i>il  i;r<>««  vnliu'  of  annK-— 
COnwr....  JUMindx..  lU.VllM.rW!*  S7r>.  ITS,  SHI 
QcSa  Hn<t<Hi«m-)i..  i.ii.>i,(i2a 

',  S11r*T  fl«eoiiis«.-»..   U, d,(ta3,iS<5 

Uwl   poiin*...       9»,m        19,  «a 

.  rmn   22 

lncT*-ii>i- In  «i.wk  iti  on-  t-ttiiiuilvil  Vnlue ............        77. 7W 

  77.1H»,«« 

TnatllMsiUaiulllel«blebiiiNe«....  

CM«f  |»n!lwMdaNa,]jgiiHtani   n,ns 

 ap>w,«« 

Value  at  ttModiw   iu.i:«v«M 

The  vnhu'of  tbi-  on  ^liiiu  n  \-  romputed  in  conformity 
I  with  the  customary  inetlusi  adopted  in  settleuicuts. 
'  tween  mine  operators  and  smelters  for  gold  and  i^iilver 

I  bearing  copp<  r  orc^.  Thi»  ni?!ir>  npfnttor  i.s  credited 
with  the  value  ol  tlie  copper  and  othe"  metals  contained 
in  his  ore,  at  a  stipulated  price  per  pound  of  copper, 
pi*r  ouiu-f-  of  ffo\d  und  silver,  etc..  and  he  i>  ohixrged  a 
I  stipulated  price  per  ton  for  treatment  and  for  freight 
I  from  the  mine  to  the  smelter.  The  difference  paid  to 
him  is  the  value  *»f  the  on-  ;it  the  niiiii  . 

The  price  of  copi)er  averaged  ll.i  cents  per  pound; 
the  price  of  silver,  about  &0.9  cento  per  tine  ounce;  and 
gold  was  generally  paid  for  at  the  rritr  <»f  ^l!>.!t5  feritji 
per  tine  ounce.  The  usual  allowance  for  the  gold  con- 
tents of  the  coppei-  ore  was  at  a  round  figure  of  $20  per 
tine  ounce,  the  ditference  between  this  mte  and  the 
coining  rate  of  $20.«>7  per  ouuco  iKjing  i-cckoned  among 
the  charges  for  treatment. 

The  preceding  tublo  -^hows,  among  the  iiietnllic  con- 
leut*  of  the  copper  or^.  iron  valued  at  $2:i.  Ati  aliuwuncc 
foriroii  is  made  only  on  thos«' ores  which  are  sufficiently 
rich  in  that  metal  to  )>e  of  value  as  a  lluxing  material. 

The  increase  of  the  stock  of  ore  represents  a  portion 
of  the  ore  mined  in  1  which  remained  unsold  on  .Jan- 
uary 1.  llioS.  The  value  is  necessarily  an  estimate.  It 
applies  only  to  the  mines  the  ore  from  which  was  sold 
in  crude  state,  the  gross  value  and  the  charges  being 
reported  for  the  portion  sold,  the  value  of  the  rest  being 
estimated  on  the  same  basis.  Where  the  ore  was  dreseed 
at  the  mine^  or  .shipped  to  a  smelter  operated  under 
joint  management  with  the  mine,  it  was  impossible  in 
most  cases  to  e»itimate  the  value  of  the  ore  in  the  bins, 
the  segregation  of  the  cost  of  milling  from  other 
expenses  being  impracticable. 

The  Increase  in  the  stock  of  ore  reported  was  89,494 
tons,  or  thn'e-tenth>of  1  per  cent,  out  of  a  total  of  1 1.7^0.- 
0)>4  tona  mined.  Evidently,  as  a  rule,  only  the  ton- 
nage treated  was  reported.  The  1,088  tons  of  ore  pur- 
<  hasetl  by  the  mills  are  tak<Mi  to  be  u  duplication  of  the 
product  of  j^ome  mines,  which  reported  the  value  of 
their  ores  sold.  Therefore  the  valne  of  this  ore, 
$19,7$8,  ia  deducted  from  the  total  value  reported  for 
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IMS.  Vet  it  w  pomihie  tbftt  this  ore  may  have  come.  I  la  th«  following  table  the  bullbn  <sonteat«  of  the 
in  {mrt  at  least,  from  ininos  idl(>  in  1(M)9.   Th«  error,     t'(>|)p«'r  oros  rained  in  1902  are  idiown  by  Atatea  and 

if  any.  is  a  nefflifril>le  (jUHntity.  tt-rritories: 

Tabuc  14  liULUtKN  Ci;.VTl!;NT.S  OK  U>l'l'l;l4  UUKb  bi.HA}  XSU  TRKATKU,  UY  f>TATK4i  ASl)  TEKiiITOKlJ--S:  V.m. 


Oaited 


ArizimM  ... 
CallfomSa  . 
Colorado 


NavNwIiibv..... 
UUllNrRtaHi*'! 


WLVtt. 


rtnuMb. 

<a>,«M,a» 

Value. 

lTl.I(K.Or« 
•i67.779.7M 

7.  •.->;. 

17,6001 
U,0l.» 

us:  MS 

U.9Bl.eS7  1 

9,m,ni 

M.IVI 

JO.  lU.i.  4J5 
30,  ail.  912 
'  l'Vi,:tls 

i.nv.ui 

17,  «M  1 

CU,7M 
TM.TW 

t«,fltB 

K.tiT.i.DUS 

3ii,«Ti 
U,«T 

ii,on 


ail.tH 

8W.7S7 

ij,  mi? 

•.NO 


Maec 


n^ni 


1\M« 
17,211 


ValM. 


an.  174 

u.sea 


S2,ll» 
21, 8W 


«M,I7» 
4,67« 


I.  Value. 


K&«»  ««.«» 


431, 380 

61,770 


IS.  SIX! 

"ilm 


Vain*. 


ItB 


■Till.'  value  fur  Nvn  )li'^ii  t>  l>  ii  lliil  uiliii-  uti<l  •l>-tii  iiOl itM!lnil«dw)BilN tori|PlfltlnBaii4 flllBlit. 

■  Im-liiiK's  Nonli  ('uruilna,  Tennenw.  aud  Vlmtnia. 

tliirladm  Idaho,  K»Tada,  ORfDll,  WiiilUllElan,  vnteomUt,  HUt  VyMnlBg. 


.'-ionif  Ah  vr  was  coutainwl  in  tli^'  <  (i{^ii.  r  nic-  uiIiuhI 
ill  fvfiy  HtaU>;  but  Uie  silver  contt'iit.N  <>i  ttio  Lake 
Superior  ores  were  too  ituig[nifi<«nr  to  pay  for  the  cost 
of  iveoveriiijr  tliein.  nm\,  as  a  rule,  hi-<iu<jht  ui<  vahio  to 
the  owner.  For  the  .same  reason  uo  return.^  wt'i\-  luude 
to  the  mine  operator  for  tlie  gold  and  silver  <'oiitent.<) 
of  the  southern  ore,  tLou^'h  some  of  thoni  ultimutely 
reat-hed  (be  eastern  elect rolytio  refineries  where  the 
preeious  metnl.s  were  .saved,  ibn.s  increasinjj:  the  refined 
fjfold  and  silver  piwhiet  broujjlit  into  the  market. 

The  average  priee  realized  by  the  mine  operator  for 
the  copper  contents  of  his  ore  \  aried  by  states,  as  shown 
in  the  statement  below  from  .5.;")  cents  per  pound  in 
New  Mexico  to  1 1,"  cents  in  Micbi^tn.  The  extremely 
low  price  ill  New  Mexico  wa.s  a  flat  price,  no  charges 
hnag  made  for  cHuelting  and  freight.  The  Tariatiom 
in  other  states  were  produced  by  die  flnotuatiooa  of  the 
New  York  price  of  copper  in  the  course  of  the  year, 
and  depended  further  upon  the  manner  in  wliicb  the 
ore  was  disposed  of,  an  will  be  fully  explained. 


SujM'rior  di'^trirt,  wliih»  in  w»'stern  mtin'N  it  is  inrrc- 
(juent.  A  eoiupjirative  »tateuieiit of  ores  (iressed  befoit* 
stneltiBg  and  thoae  shipped  in  crude  atatn  follows: 

Method    iHtUHmX  «f  nofptr  out  1909. 


lYnaotoM. 

raniMb. 

IVr 
tt-nt 

of 
cniil..' 

(itv. 

1 

T«d  

i.n 

PmM4  boiow  fOMiasf . «. 
SBulMa  Ui  trade  i«Me .... 

m,m,vr. 

I.IM 
4. 1'J 

2^W7.1»  i  ).» 

If  ATK  <w  nmnwr. 


omtt. 


Kaw  Mexleo>  

Utah  

tomhern  nates*. 

All  i>lhi-r  stiiti-:" ' . 


II.: 


II  i» 
II. ;> 
iik» 

11,7 

I0i7 

11.7 


.  ftdiij  uhii'li  lilt  ilf-ilni-ti'tu  wuH 


'  TIh-  (irirt-  for  N*'W  M<'xi4!*t  \i  nr.  a  ['.til  (.rif 
vraAv  forMiu'lliuif  mtU  IrtM»;lit. 

'  lnrltiil<!K  N'nrlli  CimiliiiM,  Tt'ittUfw*tH',  iiii^l  Vlruttiin. 

'  Ilirliiilr'.  Itliibit,  NfvitilH-  ()r*;Ki(il,  XVn.'ihiiiuttdi,  \VfHi»>ti:.iii.  mill  XS  yKiiiinK- 

All  copper  oreii  mined  in  the  United  Statcc<  are  re- 
duced to  the  metallic  8tate  br  smelting,  nome  after 

beinjrcru.shed  at  ^lam]  i  tnill-  ;iinl  ilr  >v".  rliiit  i-.  <  Ic:iii''d 
of  worthle«$H  rock,  aud  thus  coiiccntratod  Mito  a  .smaller 
volume.   Dressing  is  the  nnirersal  pnwtiee  in  the  Laice 


■ThcMutenuof  l,as§  low  u(  ut«  kiIiI  bjr  the  mine  utwralon  and  dnaed 
br  Um  pnirlMRn  aiv  Inclodwl  andur  both  bcadi^  aitd  la  tola  mam  cooatlnita 


The  ore  shipped  from  the  mine  directly  to  the  smelter 
was  of  a  hi<:ht  r  L'i':i(i>'  than  the  average  OVe  whidl  had 
to  be  dres.sed  i>efore  it  oould  be  shipped  to  the  emelter, 
the  aveniffe  >  alue  per  ton  of  erode  ore  being  $9.24  for 
the  former  and  !?:189  for  the  latter.  Since,  however, 
the  dressed  ores  included  Lalte  Superior  copper  bearing 
rock,  which  is  of  a  much  lower  value  than  western 
crude  ores,  the  latter  are  preaented  separately  in  the 

followin)?  statement: 


Total. 


i.l41,4n  [  «l.tMl,UO 

>4ai,itt  r  Mk<u.4«a 
■7ii,i«i  I  wm.m 


4.74 

a,  71 


tloUi  ill  cnuli^  tiMiv  

Dlv»c<l  below  fowltliw.., 
8meli«d  In  vmAa  alaM  M 
«ofk«  omiMOlcd  wltb 

miiw  ^  a,M%107  I  Ul,7M^JIt>  J  4.ai 


4,9 


t4»,7II«.»« 

4.6MI.6W 
S.«RK.Iin 


an -17 


ll.lt 


a«.77i,4!«;  •.» 


■  ineiiMlai  R  diiplUialMin  iif  Ibe  ecalcnt*  ni  i,en  lami  or  ort,  an  csplatiM><l  nbon. 
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Of  tho  711.14(1  tons  drestwd  before  smeltin*;  nniv 
totif*,  ov  per  cent,  were  shipped  to  uutsule 
smelter?!.  <ho  rot.  after  r^onwntration,  waa  sbippod  for 
a[neltin<;  tn  works  oponitt'tl  l>y  thi>  mine  own ors.  Tltf 
practice  of  dressing  before  smelting  mm  coiitiiied  to 
Arizona. 

A-<  upin'!ir-i  from  the  jn m  .I'njf  slahMiu'iit.  (lu-  ^^nuU' 
of  ore  did  nut  vary  materiullj'  witli  the  diKiXKiitiou  of 
ihc  wffle.  The  way  m  which  the  ore  waft  Iwidled  was 
a^paxontly  determined  by  the  equipment  of  the  mining 
company, 

Trt  the  copper  industry  the  combination  of  mininj? 

and  >ini>ltinfj  under  llif  isjmo  (>|H>njt<»r  is  tlic  ])rfdoini- 
iiuting  typt"  of  orpinizatirm.    'I'lu'  toliil  vnUic  <>(  tin-  ore 


shipped  to  BUU'ltiiijr  works  ojieniU'd  in  connection  with 
mines  amounted  to  S40.+:J2.S(i3.  whereas  the  v  uliie  of 
the  on*  sliipped  to  custom  snielleis  was  only  !?li>.7  l.">.  17;-!. 
The  ninntK-r  of  inin4's  connected  willl  smelters  was  29, 
and  the  numtwr  fixim  whit  li  oi-o  was  ship]>cd  to  custom 
smeltcTM  wAifi  115.  The  nverair*'  outjjut  por  mine  was 
$l.04!t,  lo'.t  f„r  the  funner  and  s;i>?,.48«  for  tiic  latter. 

The  following  tabic  sliows,  hy  >tate>  an<l  territories, 
the  value  and  the  nictallic  contents,  the  cluuyes 

fof  treatment  atid  frei^^ht  and  the  vsiluectf  (lie  product 
at  the  mine  for  oirsa  sold  and  for  tboma  »nielted  by  the 
mine  operator  The  Lake  Superior  district  and  the 
.Soiitliern  states  are  <  <init)iiic<l  to  juuid  dlBClOfiillg  items 
reported  tiy  individual  estaMishiuents. 


Tami-k  15.— V.*l,UK  OF  OKK  SOtI>  A-NP  SMKLTKI)  BY  UWNKR,  COevT  UK  KKDL'UTION,  AND  VALUE  AT  MINE,  BY 

8TATES  ANT)  TERRIT0IU1S8: 1903, 


COpP'T  I'.lUllMllr: 

hlUIirl.-"  

I'.T  nTii  <<ri-ru>1<>0 

VkIiK'  

Avorj4X»-'  Viiltif  jH'T 
V«liio<'f  liy-ptoliii  Tw: 


1  M  l  H'  f  I  A  I  hi*. 


,\  1  [I"IIM  V. 


Trtljil  l,'rrt««.  VilllH'  , 

.Vvi  Men  per  <<>n  

Ocwt  of  rediacllon  mm\  (rrifrht . 
Atwuo pvf  tvsv  ......•••*«*-> 

Talii«  nlaa   


Till  111 

S..111 

SoM. 

U,4M.KCH 

1,1  ID,  Hit) 

■2m.  res 

a.7 
11.  a 

i.ae 
ta.m.tm 
ia4 

m,iTi.«t 

11.4 

1  3.M8.iai 
1  7.11 

117.S37.4M 
&11 

4.  .if 
6.^18 

«47V.«7 
10.« 

JJ,  171,  ■•iJi 

S.47 

ti.  -i-^' 

»l,SVl,(r.'-, 

*T;,>i-'^.ii». 
>iu.nit.«n ' 

•l.<U,«» 

tt,t».m 

$i\m 

tm,m 

fllT.Ml 

ffBI.4K 

•am.s» 

•11,  iii;  ,*x« 
fio,ecT»i 

m  m.tm 

mi.m 

t 

»\-V>7.M4 
•1.77 

t«.41 

Iit7«.iltt 

11'..  a» 

la« 

n.en.m 

i**}\in*U  .    . ,  , . , 

Pit  rcn  t  f>f  crinlr  j^n  . 

Vftlui".   

Average  value  pt:r|KMtuil,  ci-ni 

T«iii«  of  bjr-fcodwni 

6n»eT    

Ocild  

t»thfr  im;t*iN  

Total  KTOHH  Viilne  

Avt-niifi^  iM'f  toil  

ViKtt  iif  M'lliirtloii  and  IMtflit  

Avt  nttfi*  jwr  lull  

VuliJ*'  III  luliiv     . 


IICMnjIllA. 

VMN. 

1  OTHBB  WBfTBnX  njtTffl.' 

sold. 



Bnatted. 



Mi, 

smelted. 

1  Md. 

1 

1 

SI,  ins,  ',t.-7 

•l,7Cl.ii^; 

s.  9 

fa*.,  la". 
t-i,  I'll 


f--r,.-'T.,i.>T« 
II  .•- 

fl  tl?h  r/.-i 


f:>.7.'7.M.»  JSl.»»8.Slf» 

.11  $11.  rvi 

4l.7in..si7  ?i:v:w.>.:ii.l 

51  ■.')  «,  11 

ej,llll...>'J»  5IK  MH.'A.I 


U.  I  V' 

V;.  i;n 

711,  ixa; 

7,(1 

a. '21 
10  7 

7.» 

>t77.on 

ft  a 

il .  '.Xt! 

$ii:t.liil 
?-'•.'  1:1 

«ii3.:>N< 

Ss  1x1 
JIW,  ^M 

si:;i,T.»J 
t-w^.  i  i'.i 

K,  iw,:!iv> 
S'/  I". 

7'l| 

$lij..*l>j 
Sl'^,?^^ 

?>  >;< 
«:i  i  >K 

Svj-.'. 

(:;■., 'V.l 

■.>,sM,7V^ 

lis.  .>  J . 

•*«..  I.y' 

ii^.iv.'.tii 

1  '  v. 

II" 

1  KS 

7'!,  7^17 

*I  -',  7:w.  7/7 

11.  f. 

11.7 

si,s,,'«; 

tM 

fi. U' 

7ll,6;n 

Si  i  7:1:1.  »irr 

ja.:ti 

r.'  r.i 

»i.<i 

St  '.'i:. 

»1 

401 

ji.;i2K,m7 

!<l  .Hi 

$0 

*).iW' 

S7. 

r>(H.'i:tt 

511,  um.  'ViU 

-  It^M.'.-.  ij'.T  Jticlu'k- S.'i'^.UV,',  ilu'  OiTyrt'in-i!  !»'ivvr'-?t  VII lily  >'i  I iii T. -ii*','  ..r  .-tiwk  <'u  littitii  4it  lIijpic  ut  ycAr,  hnviiMS  Ik.*.'!!  iiciUn.T  s*jlil  uor  »iu«:lK'il,  uiiU  14ie  viUue 
Otorx'  |.|in'1iii.nil.  lH".  loil.'tl  luTi-  lull  iii.r  *lv..\*^i  in  Tiilili,  I. 

-  Iii'-tiuli'.*  c»|rir«<Jn,  jilnhn.  NV'vnilu,  N\'iv  .Mi't»s>.  nr.ii.iii,  V\  :iKNintfi<Mi,  uml  WyO 
Mn.-Iiuli*  Mli-hl>,'iiii,  Nfirth  ('iimhiiii.  'r.-nn.-s^*.'.  Virwiniii  '»iiil  \V  iwiiri-sm. 


The  cost  of  rediM-tion  and  freijjfht  incliidesall  charjfes 
of  any  description  dediictod  hy  the  luiyer  of  tlits  ore 
from  tlie  <rross  value  of  the  same,  w  henever  the  ore  was 
sold,  or  alt  cliar^'e.s  made  by  the  sniellinj;-  woriis  agjiinst 
tlie  mine  wlieiie\i>r  both  were  ojH'rtlted  b\'  tl>e  Hame 
owner.  Most  of  the  Michijnm  uliiiesi  rept>rt«l  siepa- 
rately  couimi*f»ions,  »i«Uiiijre\p4'iiscs,  etc. ;  sonic  reported 
separately  the  cost  of  haula;.'*'  from  mine  to  smelter. 

When  a  mine  was  operated  in  connection  witli  a 
Btncltcr,  a  separate  report  was  secured  for  the  latter,  ex- 
cept ill  one  rase,  where  the  smoltcr  Wa>  o[M'l-aleil  merely 
as  a  test  for  a  few  days.  The  inquiries  called  for  the  total 


amouiil  paid  in  fialaric.s  and  wiif^es  duriiiif  the  \  ear  1903, 
the  cost  of  supplies  used  durtn<r  the  year,  and  miscel- 
laneous expenses,  covering  substantially  the  same  items 
as  indicated  above:  also  total  tolls  reci^ived  for  custom 
smeltiiie'  jiiid  relinini:.  as  well  an  total  tolls  paid  on  ihe 
I^'oductof  the  smelter  shipped  for  further  treatment  to 
other  stmelter*  and  refineries.  In  accordance  with  the 
jftHierul  plan  of  the  <-erisiis  of  mines  and  (|i,:u  i  ii  s  the 
cxpenseii  of  tli>-  smelting  worktt  wer«  nut  iuv-luded 
among  mining  e\penj«e«.  But  when  no  chnT^i;(>s  were 
iniide  oil  the  book-  of  the  siiielter  iiirain-t  the  mine,  both 
being  operated  a^  one  enttablisbmcnt,  the  total  expenses 
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report^  for  tho  <<tnolter  were  roganknl  m  the  oust  of 
8in<  ltiiijr  tlic  ores  shipped fTDOntho  t'Oinpiiny's  luioeMld 
wpic  (l(Nhn  t(vl  from  the  grro**!*  viihu'  of  the  bullion  non- 
touts,  ill  oidor  to  arrivo  at  the  value  at  the  mino. 
Thus  tho  <j:n»ss  value  in  Tahle  i:{  ivpn  stMits  the  value 
of  the  lelitied  pi>uduct,  and  the  value  at  mine  is  that  of 
the  oiv  coinputedas  herein  explained.  No  attempt  was 
made  to  estimate  the  protits  of  th(^  upei-ator  on  the 
smelting  of  the  ores  mined  hy  hiui,  as  it  would  he  purely 
a  mntf4M-  of  conjecture.  It  was  a«!aimed  that  the  ore 
was  trealetl  at  cost,  and  the  profit,  if  any,  is  therefoffi 
included  in  the  value  of  tbe  product  at  the  mine. 

\Vhen«  in  additicfi  to  the  ores  mined,  custom  ores 
were  treat<Nl  by  the  snu'llt  r,  the  expenses  of  the  smelt«'r 
were  apportioned  betwoeu  the  or<>s  mined  and  those 
piirchafi«d  on  the  basis  of  the  toium;re.  and  the  amount 
charffeahle  a^fainst  the  mine  was  deduete<l  from  the 
gix>ss  value.  The  total  quantity  of  custom  oro)  thug 
treated  was  only  44T,ft44  tons,  as  compared  with 
7..")l.'L:it)5>  tons  shipped  fi-om  mines  operated  under  the 
.same  maoat^ineut,  or  d.t5  per  cent  of  tbe  total  quan- 
tity treated.   Thns  any  error  in  that  calcuhtion  could 

not  inati'fiully  ;ifT.Tt  (lie  r.--iih-. 

Tlie  value  uf  the  product  ul  thu  uibie,  thus  couipultHl, 
represents  the  value  of  the  ore,  crude  or  dressed.  The 
value  of  thr  nrr  at  tli>'  niiin-  slmvMi  in  Tiitilr  1"  differs 
slightly  from  that  shown  iu  Table  15.  The  difference 
amounts  to  |58,0S9,  which  is  doe  to  the  omiasioo  frun 
Table  15  of  tin-  < --timated  valm  of  the  increase  of  sto<  k 
of  ore,  amounting  to  $77,792,  and  the  inclusion  of  the 
cost  of  purchased  ores,  nmonntini;  to  f  19,78S. 

Till-  ;ivrr;tL,'f  teimr  uf  ro|i]MT  in  t\n-  cnnlc  iirr  u;is  2.7 

per  ecnt  or  " units"  of  20  poundh  to  the  ton,  and  the 
average  value  per  pound  of  copper  contents  was  11.3 

u  nt-;  till  i.'tr--  v.due  per  ton  on  that  Ijnisis  avenijr«'d 
!?«.*>.  7',*.  Uf  the  ores  j>old,  nearly  t«eveu-eightbt»  were  Lake 
and  Southern  loW'^rade  ores;  taking  the  United  States 
as  n  svhiitr.  tl)i^refoiv.  the  average  jw^reentage  of  coivii*'! 
fur  ore  ^old  appears  to  have  been  letu»  than  one-iialf  of 
the  average  fbi'  ores  smelted.  A  compariBon  by  states 
diseloses  a  fHftVrcnt  conditirm :  with  the  exception  of 
Montana,  ores  «»hippcd  to  custom  smelters  were  of  u 
higher  grade  than  those  smelted  at  the  mine;  appar- 
ently, low-j.TiiHc  on-  cciilrl  not  ln>nr  the  r>\|ieii^e  of  ship- 
ment to  a  disttuit  suielu-r.  and  ctadil  In.'  prolitably 
treated  only  at  the  mine.  In  Montjina  the  gnide  of 
ore  does  not  differ  in  the  two  cases,  which  is  due  to 
the  fact  that  most  of  the  mines  aiv  centered  near 
Butte,  so  that  the  cost  of  traniiportatioo  is  not  of  such 
im|>ortancc  as  elsewhere.  The  last  group.  cond)ining 
the  Lake  8m>erior  district  and  the  Southern  states, 
tner»ly  reflect.s  the  defects  of  the  I'nited  .States average, 
the  reasons  for  which  have  been  exjilained. 

The  average  value  realized  per  pound  of  copj>er  is  1 
oent  leas  for  ore  sold  than  for  ore  smelted  by  the  owner. 
Tbe  same  relation  is  observed  everywhere,  the  differ- 
ence in  price  on  Western  ores  varying  from  seven-tenths 


of  a  cent  in  California  to  3.1  cents  in  Ftah.  Tlie  mar- 
gin represents  u  pait  of  the  charires  for  the  tivatmeiit 
of  the  ore.  The  low  price  re|H)rtetl  from  "othei'  >>'e.st- 
ern  .Htatew"  is  due  to  the  fai  l,  as  i-xplaiiu'd  alxive,  tliat 
inKewM<'\ico  o>vs  lontainin^  7.'J}»T..'is3  iK)undsof  cop- 
per, nnd  valued  at  iHtK),818  were  sold  at  a  ikt  price,  no 
deductious  being  made  for  treatment.  Iu  the  Lake  Su- 
perior district  the  same  value  is  allowed  pvv  pound  of 
lino  copper  in  the  dressed  ore  (locaUy  known  a»  *'  min- 
eral'*) and  in  refined  bullion.  The  sU||^t  I'sriation  of 
one-tenth  of  a  «ent  is  due  to  the  difference  in  Southern 
ores. 

The  averajje  c  harges  for  treatment  and  freight  must 
he  iimipaml  l>y  states  or  |.m<iii)i>  of  slates,  inasnmch  as 
the  result  for  tbe  United  btate« 'm  affected  by  tbe  inclu- 
sion of  Lake  ores  which  are  shipped  to  the  smelter  after 
being  iHuisidernbly  i'<'duced  in  weight  by  dressing.  Of 
the  total  quantity  of  Lake  ores,  5,uSti,d47  tons  were  re- 
duced to  180,042  tons  of  mineral— that  is,  to  2.4  per 
cent  of  the  orit'tnal  weight.  This  method  nulurally 
roduced  the  cost  per  ton  of  rock  treated.  Compared 
by  states  the  cost  of  treatment  varies;  in  GiHfomia 

and  Montana,  well  as  in  the  I.dike  Sujivi  i.n  i!i--lrii  t 
and  iu  tbe  boutheni  states,  there  is  no  apparent  differ- 
ence between  the  charges  on  ores  sold  and  those  smelted 
by  the  mine  operator,  wherea.s  in  all  other  Western 
states  the  cost  of  treatment  is  higher  for  the  former 
than  for  the  hitter. 

A  segrejfntiiiii  <if  ihi-  m-l  of  ir  inction  into  charges 
lor  treatment  ami  freight  wa:?  not  in  all  cases  obtain- 
able. The  aggregate  charges  for  reduction  amounted 
to  $;:i('».7Q2,189.  This  nroount  was  distributed  aa 
follows: 


TMal. 


t%arR<*  for  trLHlin 


Not  icinKeil  MpumU'l}' . 


1 

All  nm.  ' 

Oivnld. 

J  Om  melted 
f  browner. 

•16,762,  Mil 

IB. 740.107 

1  9a,w;i.«« 

I'J.  I-J4. 

a.  Kr>,  Xv 

1 

667.  aw 

1  iS77.ao 

As  spiK'ai's  from  the  )>receding  statement.  !>ri.4  per 
cent  <if  the  total  cost  of  reduction  reported  for  f>res 
suii  Uvd  by  the  mine  oix'rators.  and  per  cent  of  the 
total  reporte<l  for  ores  sold,  couM  >«  related  into 
freight  and  other  cliatges.  Fi-eight,  us  fui-  as  reported, 
amoimted  to  about  one-si.xth  of  the  post  of  reduction 
for  ores  and  concentrates  shipped  to  ouLsid<'  smelters, 
and  to  aljout  one-eighth  for  ores  smelted  at  works  con- 
nected with  the  mine.  The  item  of  freigfat  amounted, 
in  all,  to  S.H.-li)L'.:U9,  which  was  equal  to  a  chiurge  of 
4.4  per  cent  on  the  gross-  value  of  the  ore. 

.MtMfondmiU*. — ^Wben  a  mine  and  i^uctlon  worka 
were  operated  under  the  same  management,  .separate 
reports  were  required  for  each,  and  special  schedules 
were  provided  for  the  pu  rpose.   Still  the  mine  operator 
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i;i\rii  tile  optiiiii  iif  m;il<in>.''  niic  ri'jxnt  rove  tin;.'' 
botli  the  mine  uud  the  reduc  tion  works,  wlioiiever  it  was 
impncticable  to  report  thrnn  mpamtely. 

In  the  Ijiko  Superior  di'^ti'ict.  wlien>  on-  <ln'ssiii<_r  is 
an  iiite^ml  |)arl  uf  eupix-r  uiining,  the  repurts  funtiished 
by  the  mine  operators  included  in  each  cam  both  the 
mine  and  the  mill.  Sejii»nite  n-jwirt-  fur  mine  and  mill 
were  received  from  eacli  of  the  7  western  op^-rator-s.  A 
guminaTy  of  fbeae  reports  ia  preaented  in  the  loUowinir 
table: 


Tabu  16.' 


viOi  mills  ttkere  tqmvUlu 


MiQis  und 
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<')ith'i*ulmti'f<  pnwhu*i-<l.  »lutt\  U>lu  
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OopiKT— 
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fit.  11:! 
r>i.'.«;i 

tUS,MI 


rr.'m 
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The  foDowinfr  fable  in  a  snmmaiy  of  all  mhiefl  that 
were  eepiinitely  re]K)i-ti  (l.  with  und  without  mill  e<>n- 
nectioD.  Lake  Superior  mines,  as  stated,  do  not  come 
within  this  categor>'.  The  table  Is  confined  to  mines 
only;  no  data  relating  to  mills  are  included  thennn. 

Table  IT. — '•^I'lmnnrii,  isrlunivf  of  niiUx,  Inr  u\iiii«  n  illi  xiiV/ iiittHM*- 
tiuii*  niitiiHired  with  mine*  twt  «oiinerl€<i  with  mi/U:  JSO^, 
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Value  nt  pri>tU'.'t  at  mine  
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Bullion  <'>'tili Hi-'- 
Ott|>I»er  - 

■■(lUiids  

Valu«. .............. 

filWer  

Gold. 
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SII>  M.l  .V:,-, 
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r.iy.  iM.  T41I 
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Where  the  mine  was  connected  with  a  mill  the  value 

of  ]irii(hicl  rejHirtt'd  was  tli:i(  of  the  mill  produet,  which 
would  uot  be  comparable  with  the  value  reported  hy 
mines  without  a  mill  connection;  the  value  at  mine  has, 

therefore,  l>een  estimated  in  the  saun  n  imin  us  in  eases 
where  the  ore  was  smelted  at  work^  euiiiiecU>d  with  the 


iniiic:  tilt'  total  re|>orted  ex{K'nses  of  the  mill  have  been 
deducted  from  the  value  of  the  mill  product,  and  the 
difference  is  taken  to  represent  the  value  of  the  emde 

oil'  lit  till'  mine.  The  "jross  vuliic  of  the  product  is 
obtaiiictl  \>y  deducting  the  iiwt,  !jiy,733,  of  ore  pur- 
chaaed  for  the  mill,  from  the  gross  value  of  the  bnllion 
conli'nt>:  llic  same  amount  hciii},'  ile<hicteil  from  the 
re|H)rled  value  of  coppi'r.  in  order  to  obtain  the  value 
<^  the  copper  contents  of  the  oi-e  mined.  The  value  of 
the  copper  content.s  of  j)iircha--<'d  ott>.  of  course',  ex- 
eeeiied  the  price  paid  by  the  mill  for  tlic  criule  ore. 
Yet  as  the  copper  contents  <>t  puit  Im-"  d  ..[,•,  wore  less 
than  1  jxT  <'ent  of  the  total  (|iiaiitity  treated*  they  may 
be  regarded  as  a  nctfiitrilile  tpiaiitity. 

Oomparuon  h;/  i/'"'/ni/>/,ii  </! i-isloim. — The  jfifMvth  of 
the  popper  pniduction  in  the  I'nited  States  i^  mainly 
the  result  of  the  development  of  copper  mining  in 
Montana  and  Ai'i/.ona.  In  187i<  tive-Hixtlis  of  the  pro- 
duction of  the  United  Statei*  came  from  Michij.'un; 
though  the  annual  production  of  Michigan  has  since 
more  than  trebled,  the  relative  share  of  Michigan  iiad 
declined  to  a  little  over  one-fourth  in  ItHlii.  while  the 
output  of  .Montana  and  Arizona  for  the  year  1902 
amounted  to  n*  :i  i  ly  three-liftbs  of  the  pix>duction  of  the 
United  btatee.  The  copper  production  of  the  above 
three  states  and  of  the  Dnited  States  sinre  the  year 
1888  when  recti rds  for  Montana  and  Ariaona  began, 
is  presented  in  the  following  table: 


Tablb  I8»— iVadMtuwq^lte  Vfikd 
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A  (nmparative  summary  by  geographic  divisions  ts 

lircsented  in  Table  The  l,akf  Sup.  i  ior  district  is 
practically  synonymouA  with  the  sitate  of  Michigan: 
the  returns  of  the  present  census  of  mbMe  and  quar- 
ries ^how  only  1  small  mine  in  Wisctmrin.  with  an  out- 
put valued  at  less  tlian  i^OO. 
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Tablk  LV.—lX>mjtarotiw  cummory  «tf  vxfttru,  lair  Superior,  ami 
totHkem  capper  v)iM$:  I80i. 
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Z<Uke  iliKtrit  i. — Until  (lie  d<?v«'lopiiiL>iil  of  cop- 

per mining  in  tlie  Western  statets,  iu  Uieeaiij  eighties, 
the  Michifnin  mines  were  practically  the  only  sonroe  of 

doinc-stii-  prodiK^tioii  of  roppor.  A  <'(>iiijuinitivo  miiii- 
mary  of  census  statistics  for  Michigiui  copper  mino.'< 
begfinning  ivith  1860  ia  presented  in  this  fbllowicg  table: 

TabIB  flO«— CbM|MirafMe  mamnary,  IHdugan:  iseo  lo  tfOi. 
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-  Fon-liH'tl  ili"'Iutlf*-J  ill  M  rij;itM*Bt1MfS. 


Tlie  notewortliy  feature  disclotied  hy  tlie  preceding 
table  if*  the  gradual  ocmeentnitibn  of  production  from 

one  <eiwii~  t'  rinotlicr.  As.-iiuniiijr  tliat  tlu>  <  ~( at  r  ii- 
ments  n'iK.<rlmg  in  li>tiO  and  lb7o  repiL'jientL'd  luiues, 
the  number  of  mines  decneased  from  1860  to  1880,  and 
sitK'O  thru  hiis  roiiiuinod  alxnit  tho  sniiic:  W\X  tho  output 
at  caeh  ceui«ui>  Itas  been  about  <luiible  tlie  value  or 

the  quantibr  reported  at  the  preoedu^  census.  The 

averajre  production  per  mine  was  a>  follows:  In  l.SfiO. 
If7-J.:37!t;  iu  1870.  *1')!».T10:  in  issit,  $4Ut,y4>0;  and  in 
VM\1,  Sl,028,168. 

Tiio  jiro^res.''  in  the  <>i|uipinetit  of  mines  went  on  in 
pro[)ortioii  to  the  iuereu.se  in  the  volume  of  proiluction. 
This  is  illufttrated  by  the  growth  of  the  numU'i-  and 
))oi*se]K)wer  of  steam  engines  lued,  as  summarised  in 
the  fuUow  lug  »tatt>uient: 


mixkh  «>p  t»- 


UOMBMWEa. 
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Num- 
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The  j)recedinif  stateuit'ut  dearly  slunv.s  thi)  reuiurkal^le 
<;rowth  of  the  application  of  steampower,  eepeditlly 
uitliin  tho  Iii>t  Uvn  .It'cndov.  'VhQ  avenif^e  ynnr  pi'  em- 
ployed in  tiie  prodiu'tioti  of  1  short  ton  of  (iuo  copper  iu 
ISEK)  was  equal  to  fifty -five  hundredths  of  1  horaepower, 
and  in  VMy-2.  to  l.tJl  horsepower,  nearly  thr.  <  folil. 

Of  the  20  mines  i'ej>oi-tin}»'  in  IKO'i,  ]:■!  inarte  complete 
repor(s,  statin<r  the  ipiantity  of  riK-k  tiTotad^  the  quan- 
tity of  mitiont!  produced,  and  the  fine  copjjer  contents 
of  the  mineral:  \\  failed  to  state  the  ipiantity  of  riK-k 
treated,  but  reported  the  (piantity  of  mineral  and  cop- 
per contents;  4  reported  the  quaiitily  of  rock  treated 
and  the  line  copjx-r  content-s,  Inil  failed  to  rejiort  the 
quantity  of  mineral  produced.  The  total  reported  ipian- 
tity  of  rock  hoisted  was  ♦!.247.ol7  ton.s.  of  wliich 
r>,971.t>l.")  t«us  wei"e  trouted  and  :;75.702  tons,  or  4.4  per 
cent,  were  rejected  as  too  poor  to  ^>  to  the  st4imp  mill. 

Complete  reports  from  13  mines;  8how(>d  .5.0.H4>..~>47 
tons  treated  at  stamp  mills,  with  a  yield  of  ■240,i)S4.170 
pounds  of  mineral,  containing  144.217. 3oi>  pounds  of 
tine  copper.  Tlie  rock  was  reduced  by  treatment  to  2.\ 
per  cent  of  its  weiffht:  the  fine  copper  contents  avenifred 
t;o.  1  por  cent  of  the  miiu^ral.  or  1.4  ))er  cent  of  the  wei>:hl 
of  the  roek.  iieturuH  from  m  niine^  Hhuwed  u>,ilTl,615 
tons  of  rock  treated,  containing  165^631.605  pounds  of 
fine  copper,  or  I.I  pi  i  («nt  of  the  ipmntity  of  ore 
tieated.  lleturu»  from  17  mine«  showed  249,5(i0,244 
poundji  of  mineral,  yieldinp  14!^.2ftS.R8»i  yiounds  of  fine 

COpp<l  .    I'l'  .>-!.  S    I  H-1    111  it  . 

Tlie  percculuye  of  miueral  pixxluced  varied  in  indi- 
vidual cases  from  six'tenths  of  1  per  cent  to  2.4  per 

t'ent  of  the  nu'k  treated,  luid  the  copjx'r  cont.  nl  -  ;ii  iril 
fi-om  jS.4  per  ceul  to  yi  per  cent  of  the  niiucml.  Tho 
proportion  of  2.4  per  cent  of  mineral  to  the  quantity 

of  riMiiv  treated  and  «'>ri  |>er  i  ■  nt  U<v  flir  line  copprr  <  <.i 
teuts  of  the  miueral,  or  1. 1  i)cr  cent  for  the  line  copper 

contenti»  of  the  roek,  may  lie  taken  as  representing  the 

{^enciiil  iiverajrc.  Vpni\  thi-  lin-i-;  flu  i|iiantity  of  rock 
treate<l  in  cas4<s  whei-c  mincnil  alone  wa.'s  rei>urled  luay 
(>c  esiinmied  at  I'.oi.iUMi  tons,  which  would  raise  the 
ipiaiitiiy  reported  to  about  6,179,000  tons,  or  8.2  per 
cent. 

Thetotnhjimntityof  riH-k  hoisted  in  lS89was2,363,733 
tons,  of  which  'J.  IH7.<'>.'>H  tons  were  treated,  a  part  of 
the  oiH)  heiug  rejected  a.s  too  jjoor  to  go  to  the  .stamp 
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mill.    Thi«  f|imntity  of  oio  yioldpd  ll7,S()4.«a8  ponndu 

of  niinniil.  <»r  (111  avi'nijjr  of  •2.'<  jht  .  Tlu' tivci  - 
agc  pcroeotagi)  of  line  copiicr  in  tiie  iiiiniMul  \\m  74.'J 
per  eent. 

Tlic  proj^i-i'ss  of  <-i>|)i)fr  iniiiiii!j  in  tin-  Ijiko  {Superior 
(li-frii-t  is  shown  in  tlic  following  stiit*'rn<*nl: 

i'n/tlmii<m  urn/  ttivitkmh  vj  Luit-  rup/trr  <«<«<•«,  hg  iiHmlttuuwil  iKriwh: 
U79  to  JSOf.' 


IM»-I8B. 
|I««-WN. 


I     <>*Q«  T4U'IC 

tjualililv  (hf 
ilUK  vuiMicr 

ToMl. 

.\v»r- 

[tMlllllI 

.\v<r 

Vllttir-  |M  r 
I»iUIl'I. 

l.-N.  'livl- 
Iiiiil«por 
pMinrl 
(««nlii). 

2OL0M.TW 

tat,m,.  r.T'.i 

1-1.  !<•-<«,  TM 

10.  A 
11. 1 

fio.ii8.fiai 

T.Wi.MIV 

to,TU,«ao 

t3,7Mi,000 
l9,5S]|,a9« 

5.1,1 
IS 

*.o 

2.7  '1 
*.5 

IS.  4 

n.4 

H.1 

T.S 

«!,>».  :s7 
»1,MI1,<MS 

;a.82»,]87 

20, 100, 426 

LVO 
17.0 
11.7 

s.aeB,&90 

21,0211,  ££0 

1,1^  eoa 

**  1 
0.T 

2.0 

IM 

1  CaBi|ilinl  fmn  fht  Onppvr  HaiMlliMik,  V«iil.  Ill,  faf»  MS. 

In  tbe  db^ment  whieh  follows  all  Lake  Superior 
eopfH't-  companif!^  are  divided  into  three  <lii.ss«<s:  (1) 
Those  whose  total  dividends  dnce  orjjAnuwtion  have 
niore  than  equalled  the  amount  of  capital  stock  issued, 

(li)  those  wh(»^>  divid«>nd.s  hnvo  not  eijualletl  tho  amount 
of  capital  istovk  issued,  and  {H)  Ihos^  whidi  have  never 
paid  any  dividends. 

(.Sttf/ilai  •ttxJt  imted  <md  total  dwtdmd*  /xji'rf  fintr  oryanitaHtm  <f^  Lnh 
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M,  an,  DOB 

(The  OoMwr  IlmUilMMik,  Viil.  III.  pii)iP  .KM. 

The  large  majority  of  the  I^oSu)><  ri"i  <  o|,|„  r  min- 
ing companies  have  ncvfr  juiid  any  ilividcnds.  Of  the 
16divi«lontl  jwyin}^  comjmnics  4  wen-  ahsorlwd  hy  other 
eompnnit'.w,  2  of  whivh  wcrt-  tlK'iiiM'h  es  dividend  pay  inj^: 
3  were  cloH(^d after  u  succesyful  «uver;  I  wit-i elosed  after 
earniiifj;  in  eleven  years  enoujrh  to  retire  its  outstand- 
ing mpitul  stock ;  jiikI  1  was  closed  after  provingaloaing 
Ventura.  This  leavvn  lt>  active  ilividend  paying  com- 
jwnies,  of  which,  however,  only  :i  jmid  dividends  in 
I9*»:i.  The  total  nunilier  of  -ii  1 1  i  1 1  iin pnnies  iv|X)rted 
to  the  census  of  waj«  it  \»  therefore  apparent 
that  10  of  tbiif  number  had  never  paid  any  dividends. 
Of  the  44  eoiiipanies  w  hi»  li  at  <ine  time  or  another  have 
operated  in  the  Lake  &juperior  region  M  were  inactive 
or  did  not  exi«it  during  the  eensutt  year.  The  9  roineR 
inent ioin'il  :iliove  wliich  closed  after  provinff  protitable 
invct>Uucut»  were  Cliff,  whidi  f  rum  itt4S^  to  i8ti7  netted 


in  dividendx  $S.407,6S0,  after  earning  an  amount  equal 

to  its  cajiital  stock  of  ^\  I  1,inmi.  and  Central,  which  fifun 
isi^l  to  netted  in  dividends  ^H,b70,yut»,  after  earn- 
infr  an  amount  equal  to  it»  cnpitol  stock  of  tlOO.OfK). 

\  very  inst  1  ii.  tiM'  r  i  c.  .f  l  1  if  mininij  fiir  a  lonjr  si'ries 
of  year8  ii^  presented  in  the  published  reporti*  of  the 
Qnincy  Mining  Company.  It  was  ot^ranized  in  1848 
and  feiiicorponitf'd  in  IsTn  \\'-\\\  ;i  capital  stock  of 
|>:j,5U0,MU0.  aiiti  had  paid  iu  div  idends  niuc-e  ori;unixa- 
tioB  to  the  clo«<»  of  1902.  9lii,93r>,000.  The  coni)iMuy 
opeRitetl  il-  nw  ti  --iiii'lti f  ill  connection  with  it>  mine, 
ninl  marketed  relined  copin-r.  The  i)tuLij>tic!i  are  {{iveo 
in  the  following  statement:' 

Qttiueif  Xininf  Oi»npan>K  tsse  to  I90g. 
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The  preceding  statement  shows  thai  the  average  an- 
nual prodnc^on  of  the  coin[i4iny  increased  after  1866 
nearly  ti-nfold.  whereas  the  aviTagfe  inimher  of  miners 
employed  increased  aiwut  'Ji  tinier — (bat  it*,  tbe  aver- 
age miner  is  able  to  produce  with  modem  mcthoda 
and  inaehiiH'i-y  iilmiit  fciii'  (kih's  as  much  ;i-  in  I--i".i;. 
The  coat  of  produetiun  iK't  pound  ha8  been  reduced  to 
lefwt  than  one-third  of  what  it  was  in  1866. 

. I /v'sf ./,  ,■.  A', Muii  f.  Cop(X'r  iiiiniii".'- 
in  Montana,  Arizona,  and  New  Mexico  did  not  de^  elup 
until  tbe  eightiect.  Very  scant  Inf  onnation  on  capper 
mines  in  that  rcy;ion  is  recorded  in  the  r'  pnrts  of  the 
Tenth  Cen.siU».  Arixoiiu  reported  llo  wage-earners 
whose  wages  i^regated  $77,138.  The  production  did 


'Fi>r  l.yiri  »..  mill,  tnkcn  in>iii  lli.- l'<i|.(.fr  lluii(ll.(«(ik.  Vi.l.  in, 
page«  468  and  Af>9\  <or  IWKi,  irom  tbe  wport  o(  tbe  company. 
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not  I'XL-eed  7,650  toiu  of  oi«,  which  cxmbuned  3.1^7d(l  j  hnd  onlj  IStoiu  toohow,  which  yielded  4.U55  pounds  of 

poiinds  of  copper.  ropper. 

Muiituim  ivpurted  in  l&JHi  only  o'Z'd  tons  of  oiv  ton-  ^  A  couipsinitivc  -.imiuiurv  for  the  yeiu>  llMi:i  and  l^Si* 
toining  l,212,fi00  pounds  ot  copper,  a.nd  New  Mexico  [  followM: 

Tarw  iSl.-(XMPABATIVE  SUMMARY  VoU  XM'/mA.  MONTANA,  AND  N'KW  MRXICO:  im  AM>  IMM). 
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The  avenge  copper  contente  per  too  of  ore  uiined  in 
MonteDB  and  Arizona  has  oon«iderably  decreased  «tince 
1888.  It  nuiy  ho  inferred  from  tlifse  li>.'ui"es  that  the 
development  of  thoM  parta  of  the  country,  and  the 
introduction  of  improved  proceeaes,  have  made  it  possi- 
ble to  treat  lower  (rra«ies  of  ore,  whidi  oould  not  bare 
been  prohtably  worked  in  liMW. 

Smidtgn  o(mt^eled  leith  miniiK—Tha  folbwing  table 


18  a  suoittiary  for  »iuelter»  connected  with  mines;  the 
expeniaes  shown  therein  (ttalaries  and  wiinres.  luuicella- 
iuhhis  f.xpi'ti.sc?..  siipplii's  iiiid  miiterials)  are  not  in- 
cluded in  the  statistics  of  copper  ininei»,  havini;  lieen 
used  merely  in  estimutin;,'  the  value  of  the  ore  at  the 
mine  us  exphiined  on  a  provbiw  page*  under  the  head 
of  "production." 


Tabls  SS<-^UMMASY  of  BHXLTEBS  AXD  RRFINKUll^  t-OXKEtTTED  WITH  MIXES:  tOOt 


oumAcm  or  nnuim  wwsa. 


Ti.ta) 


TrvatliiR  orv^  Imin  luliiv  only 
Tn-Mnnic  ore  luliKtl  («•  foi 
otkawd  tpK  

OoODMllaii  WlUl  KBlMTir. 


■I 


rii4'  r<:ummarv  is  not  intended  as  u  eoinph'te  presenta- 
tion of  the  business  tnmaacted  by  the  smelters,  which 
in  beyond  the  scope  of  the  census  of  miitee  and  qimrrie*^. 
The  cost  of  jHirehased  om-*  is  therefore  not  im  liuled  in 
the  statement^  nor  are  the  earnings  from  the  treatment 
of  cowtom  ores  given  therein.  Copper  smelters  located 
in  Miehipjui  are  not  <onipris»il  in  this  statement.  It 
includcii,  however,  the  liutlalo  dmeiter  of  the  Calumet 
and  Htfola  Mining  CotnjHinr,  to  which  n  portion  of  it)* 
product  is  shipjR'il  for  trfadiirni. 

Tlie  copper  product  sbowu  conluius  a  duplication  of 
11,608,330  pounds,  iiepresentin^r  the  contents  of  matte 

produced  by  uf  ,iiir!li'r>  ;nid  ruillu  i  (n  nlr'l  at 
two  of  the  six  smelters  and  retinerie.s  indmled  in  tin- 
soQiDiaiy.  The  total  copper  product  of  these  sDielters 
waa  aocotdlngly  54«,4]tl3,160  pounds. 


(Jt^JMT  e»mtent»  of  fi/l  or,.^  mlue'l,  i/H-f  iuliiKj  (jnldtmd 
xUver  ore*. — ^Tbe  pnxluetion  tliscuss«Hl  in  the  prccedinjf 
pBjsnefl  \»  that  which  is  credited  to  the  copper  mines,  us 
therein  detin.  I.  For  certain  comparative  purpose!*  it 
ia  necessary  to  show  the  copjier  contents  of  sill  ores 
mined,  includiu};  tho.se  whose  chief  value  is  that  «.f 
tlirii  precious  metal  contents.  The  following stafement 
tihowti  the  copper  contents  of  all  ores  mined  in  1902,  by 
munios  of  praduation; 

CVifipcr  fontmit  qf  all  ore*  mtntd,  %  *oHny*  of  i>v<,il>trii„„:  l!»uj. 


Hn-arii  or  panDecnos. 
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MINES  AND  QCJARRIES. 


Tlif  --liatv  coiiti  iliuied  by  I'ucli  state  or  territory  to 
tlic  .  <i|))M'i  pKuliii  tioii  of  tbe  Unit^  Stetes  is  shown  in 

tlii>  followiii'T  tahU': 

Tablk  tS^w — Cofiptr  roHleubt  qf  aU  ortu  Mined,  kg  Miiten  lunl  irrriU'- 

ruK  laea. 


-^  ITK  <IK  TEKBIToKT. 
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('"infitmj/tioti  o/ fopih-r  itj-rK. — 111  tirtliM'  lo  vorify  llu> 
accuracy  of  the  returns  for  tbo  production  of  ooppi>r 

ininos.  thry  iiiu«t  Ih«  t  unipanid  with  thi;  it  pot  t^-  «'f  all 

fOppCr  HUU'ltlTS  ^ho\^iny   tlu'  COIISUIIIpticMI   l»f  Ci»|ipfr 

orpR as  niateriak  for  ■•iiii'liiiin^. 

^\'ith  that  purpose    in  tlir    sjM'ciMl  iliilc 

reUtiitg  t^)  I'opp'i'  uiiiifs  foiitniii<'<i  an  iiicpiiiy  i-alliri^ 
for  the  name  and  addrew  of  the  mill  or  urorks  at  wbii-h 
the  ore  wii"  tri-;itc(1.  The  <]iocial  M-lu>(luh>  j)rKvidiMl  for 
mills  ri'iluc-t ion  works  other  than  smcitfrs ")  calloi 
for  the  •'name,  location,  and  chnmrtor  of  istnlilisii- 
ni'Mit  to  w'liirh  thi-  product  was  >«>Ul  or  shi])p«'<i  for  tinal 
trentUH'tit."  A  siniihir  intjuiry  was  inscrtt'd  in  the 
spei'ial  sfhi'dult's  nddrcwod  to  smoitiTJ^.  Th«>i<e  immirios 
were  intended  to  traco  the  pi-oduot  from  the  prodiiopr 
to  the  consumer,  us  well  as  to  j^uurd  aipiinst  duplica- 
tions in  cases  where  the  same  pmduet  was  suocessively 
treatofl  by  ditrerent  establishments. 

Only  4  mines  failed  to  answer  thi'  inquir}-.  The 
total  production  of  those  mines  whs  257  tons  of  ore» 
containing;  :20,ti(M  pounds  of  copper,  havinif  a  groas 
value  of  $2,212:  in  a  total  production  of  eopper  the 
gross  value  of  which  eiEoeeded  970,000,000,  this  is  a 
negligible  quantity. 

Copper  ore  mined  in  the  United  States  is  eventually 
oonverted  into  metallic  copper  in  this  country,  with  the 
exception  of  a  small  qiiantit}'  exported  in  the  shape  of 
matte.  Matte  (called  also  '*re};ulus'*)  is  a  semi- 
metallic  product  obtained  from  ore  by  fusion:  it  cf)n- 
taios  from  25  to  70  per  cent  of  topper  and  is  blown  by 
farther  fnrion  to  mietallie  .  opp  r. 

A  portion  of  the  ore  was  tlius  ooncentrated  at  local 


matte  smelters  and  shipiH'd  for  further  tiTatnicntto 
other  smelterH  which  prtMluco  pij;  copper.  The  total 
fine  copper  contents  of  nmtto  shipped,  according  to 
npoits  itHfived  at  the  Hureauof  the  Census,  amounted 
to  4;'..;{:il>.L't;>  pounds.  Of  tliis  quantity.  ♦5.717,594 
poun<N  wen'  sIuiummI  to  New  York  brnkei-s  for  exp<nt: 
i;i,:i2.">,»;i«>  pounds  were  traced  from  the  matte  smelters 
to  the  pfauitiiwheiv  the  matte  was  eoarerted  into  metal' 
lie  copper:  22,5*77.984  pounds  were  reportwl  by  copper 
smelters  an  the  contents  of  purchased  matte,  the  pro- 
duccrH  of  the  matte  failing  to  re)K)rl:  and  81'.mniO 
pounds  wore  reported  by  shippers,  the  destination  of 
the  matte  not  lieing  stated. 

Till-  eop|M>r  contents  of  the  matte,  with  the  exception 
of  the  lH..S:*;").ti!»o  |K)unds  which  were  reported  by  both 
shippers  and  buyers,  nuist  \*o  included  in  the  total  out- 
put of  copper.  The  819,0<Ni  ]M)und>  reported  only  l>y 
sliipjiers  were  cither  intended  for  export,  or  they  may 
have  been  duplicjited  in  the  rejKirt  of  some  other 
siiK'ltcr.  ("oni])ar4^l  with  tlir  total  production  of  the 
United  btate«,  the  error  would  amount  to  only  five- 
hundredths  of  1  per  cent. 

Tl)(^  production  of  matte  and  metalli<-  copiMU-.  as  re* 
ported  by  smelters,  is  shown  in  the  statement  below. 

The  Lake  Superior  ores  were  smelted  at  the  following 
works:  The  output  of  the  Cabunet  and  Hecia  Mining 
Company  and  the  Quiiicy  Mining  Company  at  their 
o«ii  smelt<»rs.  frf>ra  which  i-cports  wore  secured:  the 
niiiu'ral  from  all  otlu  r  mine-.  \va>  treated  by  the  Quincy 
Mining'  Company' and  by  the  Lake  Superior  Smelting 
Company,  at  Hancock,  Mich.  No  report  was  secured 
from  the  latter.  The  copper  product  of  I^ike  .-Superior 
ores  htm,  therefore,  been  taken  from  the  rcpoits  of  dw 
Michigan  uiining  companies,  including  the  two  above 
named,  wliicli  had  ilieirnwn  >uii'lters. 

Some  copper  was  pi-oduccd  by  lead  smelters  engaged 
principally  in  the  treatment  of  gold  and  silver  bearing 
ores:  theipiantity  n>iK>rted  by  them  is sbowD  separately 

in  the  followiiijr  statement: 

J'l  itd'trliiiii  nj  uiflnllir  i-o/i/ter  iihJ  maili  iu  the  I  uited  Ulale*:  190^., 

MetallU- r<i|i|ivr:  Tlmmwtr  (pooadi). 

rroni— 

W  ifU-ni  mill  MmtlieiB  otek.   121,  rjl ,  T3H 

Ijiku  suiM^riciron*. ......... ..    lih:.Oi>.i 

Impurted  ore*   40.7»;,M7 

RqwrtedbgrlMdnMlNm   'frffi'lB 

Mattv   4S>IMMtl 

Dedmt  dnpllMlion  In  naue   'l^^S 

Tsttaontpatalnnllni...   MbMLM 

LminndiiclntiaipnilMonM   m,tK.Ka 

Toliil  cupin-r  |'r<»liu  t  i>(  nil  Juiaii'lli-  "n-   iVIl.Tt.^,  My 

RepunnlV  »>'"•' •i»'rat<"«   '0»9,UI3,a!rj 

VarfUMC   i,TK,U7 

>  iDeludM  IwnuMB  pouiuto  nrponvd  «« lqr-|Nudiict«(soU  and  Mntoiet, 
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Till'  varianc*'  l>otwocn  the  output  ol  mine?)  and  Miiolt- 
ers  {« \cm  than  I  per  cent. 

Thf  t'liited  State's  (roiilo^ical  8iii'v<'y  rt'jmrt:^  th<'  total 
output  of  copp«;r  ri'tiiifrio.i  as  6)»y,.'>(iS.<>44  jxiunds.  and 
e<«tiiaate8  the  coppt-r  contents  of  imported  ores  at 
■iO,<XM>.iKM»  pounrl?;:  the  (li(T(n'f'nc(\  (i5!'.riim.ti44  [Kumds. 
is  taken  to  represent  the  oopix'r  produi-tion  of  tlie  I  nite(i 
States  for  Th'm  est'mMe  exceeds  the  production 

of  mines  l»y  20,47r).2o-2  jiounds.  or  '2.1*  {>er  cent,  and 
thu  output  of  smelters  l»j  15.34n,155  pounds,  or  '2.4 
per  cent. 

There  natunilly  would  be  a  difference  Ix'tween  the 
copper  eonteutii  of  ori^  sliip|^M'<l  from  the  mines  and  tlie 
quantity  of  copper  produceii  l>y  -ni.  ltei-s  and  refineries. 
Wliere  the  ore  was  smelted  by  tin;  mine  openitor  the 
quantity  reported,  as  a  rule,  represented  the  uelmii  re- 
covery of  fine  c'upiH'i  ;  but  where  the  ore  ^ras  shipped 
to  a  eustoni  smelter  the  ipiantity  reported  repri>st>ntffl 
the  a-ssay  contents  which  were  paid  for.  Furthermore, 
the  periods  covered  by  tbe  retnrns  were  not  in  nil  mms 
the  mme,  some  eompaniefl  reporting  for  their  various 
fiscal  years  nearest  to  the  calendar  year  1903.  Then, 
too,  the  !<t<M-ks  on  hand  and  in  process  carried  at  tbe 
smelters  and  retinerles  finctuate  from  one  year  to  an- 
other. In  one  eaw  reported  to  tbij«  office  the  deliveries 
of  an  elei  trolytic  copper  i-etinery  for  l!H)2  <liffere<l  from 
the  receipb)  for  the  same  year  ))y  more  tliaii  40,0O0,iiO0 
ponnds  of  fine  copper.  A^ain,  duplications  can  not 
always  l>e  avoidefl.  That  the  \ariance  l)etw«»en  the 
quantities  reported  for  the  several  stages  of  the  copper 
industry'  is  confined  within  such  narrow  limits  vouches 
for  the  sulKitantial  accuracy  of  the  results. 

Mineral  i<m4jU. — ^Tbe  priiuary  distinction  between 
mining  and  mannfiieturing  is  that  in  the  former 
industry  tlu  tc  ;iit'  tliree  factors  of  production,  viz. 
land,  capital,  aud  labor,  while  only  labor  and  capital 
are  esaential  in  tiie  latter.  The  present  oensas  of  mines 
and  fjuiirrii--  is  the  first  in  \vhii  li  the  scope  of  the  inquiry 
has  in  some  branches  been  extended  to  the  ownership  of 
mineral  lands.  Though  tbe  special  schedule  provided 
for  gold,  .silver,  lead,  iiml  <  ()pp('r  minej^  was  contined 
to  nuneiiil  lands,  it  is  probable  Uiat  in  some  cases  the 
reports  incltKled  all  lands  of  any  deeoription,  sneh  as 
tinibi^i'  luiids,  biiil<liii<^  lots.  I'tc 

The  following  table  showa  the  distribution  of  mineral 
lands,  by  title  of  tenurei,  for  the  United  States  and  by 

states  ntid  fcrrhorii'..  For  ')  of  the  144  mines  im>  ivjHirt 
was  made  ou  this  subject — 3  iu  Arizona,  1  in  New 
Mexico,  and  1  in  Viii^nia;  1  eataUislmient  was  a  hold- 
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iQl  ihli  Bimfaer  4  mitM  f^MricA  twOi  <nra«d  and  luntd  laod. 


Of  tlir-  :irrr:i;;r   inviicil.   a-   shown   in   tln'  JtlTfr'lilljy 

tabic,  yi  aeiT-s  were  reported  by  the  owners  a**  leased. 
:  to  other  parties,  via.  16  acres  in  Montrose  county, 
("ntii,.  n[\  «tiii  li  (r)]iyj('i  «;is  not  miueil.  m.il  7."  anr-- 
distriliuted  among  otiier  states  and  territories,  upon 
which  niinern  were  virtually  employed  on  aabare  of  tbe 
product,  lis  explained  on  a  pi-eviou'-  ]t:ii:r.  Tn  t!i.'  above 
table,  conc>equently,  these  91  acte-s  are  not  duplicated. 

The  leasinif  of  land  apparently  plays  a  very  fliboiv 
dinate  i>art  in  copix»r  minin'j.  Thf  TDyaltie.s  on  the 
3,253  acrei>  leased  aggivgated  i^-tii,  1.h4,  or  a  little  over 
$10  jXT  aore.  The  greater  part  of  the  acreage,  nanndy, 
2.0'Sit  a<'res.  was  held  by  4  ojH'rators,  who.  in  addition 
to  lea.sed  land,  operated  their  own  mines  and  made  in 
eneh  ais>  only  one  rqiOTt  for  the  entice  operation.  A  * 
summary  for  those  mines  which  were  operated  excln- 
aively  on  leased  land  is  presented  in  the  following  taUe: 

TaBMI  S&. — y II mli^r  of  miM*  o/KTnliri;/  (jrciutirflji  on  IfUfnl  Umdt, 

I  (Km  leated,  nahu  qf  predtiel,  and  nnxiltv*  paid;  1904. 
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The  mines  opemted  on  leased  land  were  all  very 

small  pmducers;  a  little  nvri'  unc  half  of  that  land, 
viz.  >i!^i'J  acre*!,  was  still  under  developnu-nl.  The  roy- 
Hlties  paid  am4iunted  to  about  one-fourth  of  the  value 
of  tbe  product  at  the  mine. 
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UINES  AND  QUARRIES. 


Id  tbe  foUowing  table  nil  niinen  wre  daaaitied  by  the  area  of  inin«nU  lands  owned  and  lemed : 

Tabix  att.— AVREAtiE  OF  MIMERAL  LAND6,  BY  STATES  AND  TERKITORIEBt  IflOS. 
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Ttic  oorreialion  In'twiM-n  <>\\  iit-iviiip  oi  Isuul  untl  valiu> 
of  production  i«  shown  in  th«  followinjr  table: 

Tahuc  ST' — ^emnpir  awjierf  aud  batnl,  mid  mhu  qf  prttdttt:  tfOt, 
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-  Tlii-"  j*tt'rii»(4.'  I"  n.ini'iiti'il  -Hily  it*t  mini-'*  r»-i"ortiiitf  itnMluri. 
^Thbuvenigti  in coui^*ut««l  uiily  inr  niliu-^  rrptirtttiff  m-n-iiRt-. 

~~      ■  '  |U|.illiV. 


It  upjM'uiN  that  tile  vuliio  of  iliu  jjrodiictloii  ot  the 
inineH  iiorc  no  <'l<).si>  ivlution  to  tbeansa  of  mineral  lands 
owiipcl  or  li'ii.M'il.  .'^till  tlic  iivi-nij^c  Viilui' of  ]>ri  tilnctinTi 
per  luiiiu  incrcused  with  the  iiicre4i:40  in  the  an-ii  ot  iiiiii- 
enil  lands  owned  up  to  5,000  Bcres,  though  not  in  the 
siiiiu'  ratio. 

The  avcmge  vuhif  of  production  jkt  acn' tlocn-ii.scd 
as  the  area  inerensed  and  thethr<-«>  hu-^'t-.st  owiu>rs  wt  i-c 
unionj;  tho  fiiimlle.^t  producers,  1(  is  proliiiliU*  thiit  whilo 
•  h«>  .siiMilier  projjorlics  were  under  active  openitioii  tho 
larfjor  were  awaiting  dovelopnioiit. 

( 'oiin  iitt'iitioi)  of  ifu:  iiiiliixtfi/.  -  C«)pper  mining  i>  a 
hijfhiv  centnilized  induslrv,  as  appearn  from  the  fol- 
lowing tnMes.   Table  28  diowH  the  acreajfe  of  all  min- 

iTiil  lands  1>v  di-itrictK. 


TABI.B         ACRKAGR  OF  MINERAL  LANIKS,  BY  DISTRICTS:  1802. 
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Tho  precedinf;  table  clearly  illiistratOH  tho  dfpw>  of 
eonri'iitnilion  in  the  ownership  of  niint-nd  IjukU;  T^]M»r  j 
ctiul  uf  the  entint  area  was  held  by  :i6  companies,  of  i 
which  16  were  in  the  Lake  Snperior  district.   In  the  | 
Southern  states  thei-c  were  ii«>tuinin^'  ])roperlies  of  li-ss  . 
than  l,tN^>  ai;re«;  in  the  L^ike  Superior  diiitrk-t  only  d 
held  lew  than  1,<M10.  the  average  for  these  being  612 
acres.    All  small  niim-s  wer4'  located  in  llie  Western 
states,  where  the  coiicentration  wa^  lest*  pronounced. 

Table  S9  »howa  the  claaaification  of  all  eopper  minet> 
of  the  United  States  hy  value  of  prodoetion.  ' 
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Anueen  from  ihv  pivctHiiiiK  luMt'.  nhuut  tiinv  fonrlli!* 
of  the  output  WH^  ciHitriUtitcd  )iy  li'  mines  pruducinf|r 
over  11,000,000  ea<  li.  iiiid  only  aUimt  <>iif>-nintll  f>v  121 
mines  producin}.'  loss  tlitm  ^^.Vmmmmi  »'iu  Ii. 

A  similar  rlio-^ilii-ution  )>y  <>'*-i»irni|ilii('  divi»iuii!i  is 
impOBcnble  without  dix  losln^'  tlx*  iiulividual  retanm  of 
some  mine.  It  iiwy  !>uit(  <l.  howovi-r.  from  an  oxani- 
ination  of  the  statHtio*;  of  piodia-titm  arratitr»tl  1"V 
statei^,  in  the  saui<"  iiiaiiiuT  as  al><>ve,  that  the  saiiu-  pro 
pMrtioDs  iibown  in  tliw  table  ohtaio,  with  hut  ulii^hl  vari- 
ations, iit  Montana.  Arizona,  and  the  Lako  .Siipprior 
district^  whicli  furnish  to^r<'lh<'r  'J2  jicr  (iMit  of  Ihf  jiro- 
duction  of  thr  United  iijtatc^.  The  minett  located  in 
other  stattv.  raiigcd,  according  to  their  ontpnt.  a«t  toh 
lows:  1  over  !?l.iioo.oiM);  1  ovor  sj*.".!*! I.I lOO.  hul  U'>s  than 
i^l,*iiNi,iKn);  2  over  ii^M),0O0,  but  less  than  $:tuo,(>iH). 
The  output  of  tlietw  4  mines  vraa  valued  at  $2,ft2H.958, 
or  71.6  per  cent  of  tho  total  pnxliti  t  of  thes*-  states. 
Tiicro  were,  moreo^'er,  62  miiu's  <listril)nti>il  as  follows: 
C  proihu'iniir  over  tlOO.OOft,  l)iit  li's^^  than  ^;2:n<.iM»ii(  atli. 
vitli  an  ajr;.'rojfate  output  of  !>sl1».t;ttl.  or  -JiKX  jx-r  cent 
of  the  total}  11  producing  more  than  $1U,U0«>,  but  le:i>< 
than  $100,000  each,  with  an  output  of  $369,839,  or  6.B 
percent:  and  4.")  )»ro<liiri;iii  li  >s  than  s*l<»JH«»each,  with 
an  ag^r^te  output  of  ;>(;it,.'tS4,  <»r  l.T  per  cent 

The  precodinir  atntisstit's,  doalirip  as  they  do  with  in- 
dividual mines  or  operatiiif,'  comiMinies  as  units.  <lo  not 
fully  express  the  actual  dej^ree  of  concentration  wLii  h 
manifested  it8«lf  in  ayariefy  of  forms.  One  boldiuu' 
company,  tiic  Amalgamated  Cojjper  foiuimiiy,  con- 
trolled, through  the  ownershipof  stock,  U  copper  mining 
oompantes  fii  Montana.  The  combined  production  of 
the(i4?  i'ompiiiiies  for  the  year  endin;;.luiie  1.  I'.io;^,  accord- 
ing to  their  sworn  statements  tiled  with  the  atiisesswrH  of 
Silverbow  county,  Mont.,  a'if.'ii'j.iitcd  8,140,880  tons  of 
ore.  Iiavinjjf  a  jjross  value  of  ^?8;{,»j:}.'»,17»'>.  Compared 
with  the  total  prcnluction  of  the  copper  rniue^  of  the 
United  States,  as  re})ort«d  at  the  census  of  190S,  or  for 
the  lisial  year  nearest  to  the  siinie,  the  output  of  the 
Amalgamated  Copper  Company  uooi^tituted  2l.4pereent 
of  the  tonnage  and  48.1  per  cent  of  the  gross  value. 

Closely  allied  with  the  Amuljrainated  Copper  Com- 
pany was  the  Tcnuewjcc  CopjuT  Company,  whose  direct- 
orate included  two  of  the  directors  of  the  former.  Ite 
nnnin^''  properties  situated  in  Tennessee  produced  in 
19tni,  according  tu  the  report  uf  the  directors  (u  the 
atockholdera,  103.584  punndxof  copper,  pro  us  value, 
i*! ,0:i  1.4.1"-  xs  'iirli  :riii  >iTiti  i!  ti<  ]  '.i  rcrot  of  tin-  jrro-is 
value uf  till'  output  of  all  copper  mines,  a-s  ri-ported  to 
the  Bureau  of  the  Census. 

V.  \I  -ti  importance  after  the  .Vtnaij^siniated  Cojiper 
Coniinuiy  wm*  tlie  Caluinot  and  Hccla  CH»p|Htr  Con)|Niii^ 
of  Michigan.   President  Alexander  Agossiz  reported 

for  the  fiscal  vear  eiiilinj^  April  'MK  I'Mi:',,  a  production 
o£  long  tons  of  line  copper,  ihjuuI  to  ^o,^>:^7,^■ltJ 


|)OUtid.<>.'  The  line  copper  contents  of  the  copper  ores 
ti'catcd  in  the  United  States  in  liN  i2.  as  reported  to  I  he 
Bureau  of  the  Census,  amotuiled  to  r)2r>.<M>4..".2i>  pounds. 
Theprodu<  tion  of  the  Calumet  and  Ilecla  CopjK'r  Com- 
pany aceordii)j.'ly  aj)proxinirtted  14  per  cent  of  the  (otjil 
output  of  the  copper  mines  of  the  I'nited  States. 

The  third  place  was  held  Ity  the  L'nitwl  Coppi>r  (  ont- 
jiaiiy.  which  wa*  ortniidzt'd  in  Montana  under  the  cor- 
|M>rate  name  of  the  Montana OTePurchB:^iii<;  Company. 
The  latter  reported  to  the  ■aaeaaora  of  i^ilverbow 
county,  Mont,,  for  the  fiscal  year  ended  June  1,  li¥)3, 
an  output  of  :>".»;'.■!:(:;  ions  of  ore  having  a  gross  value 
of  )^,.V's7.t3!«i*.  Mr.  h\  Augustus  1 1  eiuze,  president  of 
the  eoniiHiny,  made  the  following  stateimnt  to  the  prcM 
regarding  the  produetion  of  the  company: 

PntdmiioM  aflkn  VviUd  Vesper  Company-  JHOf  and  JfiOO 


(ounce).  |<oiinr»i. 


!.(.<!.  171 


I  list 


ri-»  •  '^-irilrKTi       jih'l  Fi 


lirohk  Ir.  Vt»l.  7'..  l.iiift^  >7t* 


Cumpurc'd  with  the  outpulof  the  copper  mines  of  the 
United  tStateH,  the  production  of  the  United  O^per 

Com|Mniy  constituted  4.<)  per  cent  of  the  total  grosit 
value,  or  4.t>  per  cent  of  the  tine  copper  contents. 

An  important  group  nf  mines  wa^  rcpreeented  by  7 
Michigan  c(>!iip;«iiie-.  which.  ihoHLiti  iii;niit!iining  a  scjmi- 
rate  corporate  exi.stencc,  were  united  under  a  cuiunion 
management  through  the  ownership  of  the  stock  by  the 
sanu' ij  1 1  111 p  of  stockholders.  These  were  the  Winona 
Co])pcr  Coniimny.  the  Wolverine  Copper  Mining  Coin- 
jmny.  the  Mohawk  .Mining  C/ompany,  the  Atlantic  Min- 
ing '  '"111] xmy.  the  lialtie  Miniiiij-  ( 'nnipiiti^ .  i  li<'  _Mii  lii^nn 
Copper  (  ompuny,  and  the  Champion  C'op|M  r(.  ompany. 
The  total  output  of  these  coiiipanieK.  a**  shown  in  their 
]ni?ili-1icd  rcpirts,  yielde<l  •2^>.'J'^~ i  pound-  of  tine 
copi>er  having  u  grow*  value  of  !s2.!»l»-i..i:>5,  and  consti- 
tuted 4  per  cent  of  the  line  copper  contentif,  or  .'^.8  |H>r 
cent  of  the  <svn<^  i  alne  reported  at  the  censuisi  of  IJn>2 
for  all  copper  nunes. 

The  I'espective  shares  contrihut«'d  hy  the  ahove- 
name<l  companies  to  the  production  of  the  Unite<l 
Stutea  aix-  shown  iu  the  following  statement; 

Jlenteulage  praiwiion  <tfdtvai  empanMtfwmtd  ^i«tak  ntOi. 


Tnlnl. 


Mnu.iiiiniiiii  ■!  Copii.  r  Ciinipiilur  

T<'tnn,-^H'f  ('(tprn-r  c<>ni(«iiliy  

Cttlniiifi  citt>l  llt'flii  ('f|i(.i*r  Ct.miMsisi' 
i'mr>--l  c.i(tj»T  c.itnpttii)   

S«-\'-l'  Mii'lllL'JIll  ritnijiiilit.^ 


iVrmnt 

Cnlt.-*! 
.siniL-.. 


4S 
1 

1 1 


'  Thf  I  'oiiiiiicivial  all'!  Kinaiwial  t  liruiut  lf,         77,  jwgi-  WX 
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^^N'uii'l  idz  aiaiitlual  iWt., 



I>«H.  

lite  , 

IKM  

ifW  


1«B. 


Total. 

KtiNirt- 
iiMimlnt'ii, 

ncnrci.— - 

6.*..5» 

W.33W 

I4:i,4S<) 

Vi.  730 

IW.Cill 

112,M;i 

17, 

171. 

IV,.  w 

i  r..  7W) 

2ttt,li!M 

lilU.  4LM 

I4,4(ll> 

2Ill,ll)l'> 

11M.  jm; 

tl.!HN> 

•-•Iti. 

IC.tVW 

202,  aji; 

•J3«.  BtKJ 

31,  «I0 

'^3.)a 

ll,!ltW 

290,«M 

!li8.«i« 

n.aoo 

Thm  list  is  not  exhauative;  it  does  not  include  the  | 

United  Vcrdo  (_'opprr  (.\>iii|Miny  of  Arizonii  and  the 
Coliua-Farrott  Copper  Company  of  Montami,  wliith 
are  controlled  by  the  mme  interegtH.  nnd  proUibh 
somo  other  mines  for  which  there  are  no  avaihiblc  data. 
The  properties  enomer&ted  in  the  preceding  statement  , 
eontribnte  two-tbiids  at  the  ontpnt  of  the  United  States.  I 

The  puHsiliilities  for  further  centralization  are  indi- 
cated by  tbt>  location  of  the  general  offices  of  the  mining  , 
companies.   Of  the  144  mines.  49  had  their  offices  in  | 
thv  Eu>t— 31  ill  Nrw  Ynik  ami  18  in  IVwtun.  Tlie 
output  of  theue  mines  u|{grcgutcd  l<i3,44o,2I2  pouudt^  of 
oopperontof  a  total  ontpnt  of  ^.088.893  pounds;  that  ' 

is,       per  cent  of  the  jumluriiim  <if  tin'  Uiiih^il  States. 

During  the  years  IftiK",  1901,  and  11H>J,  the  output 
of  the  prindpal  copper  producers  was  handled  by  a 
jwnt seliirii,'  aL^fm  \  the  L'liited  Metal^  Si  llinff  Com- 
pany. Thi8  company  was  organiised  on  Juuuury  '2)), 
IIKIO,  and  indoded  amongr  its  incorporators  two  repre- 
sentativo-s  of  intei-ests  identitied  with  the  AmaljipHiialci! 
Copper  Company.  lt»  patronage,  however,  was  not 
eontined  to  that  company  alone.  The  company's 
charjff^  wrro  from  !.."»  to  "J. 5  j>er  cent  for  si>lliM>j  rnp 
per.  lt#  total  ««le»  for  IW2  were  estimated  by  the  IJoslon 
News  Burean  at  546,000,000  pounds,*  wbidi  amounted 

to  S3  pereentof  the  output  of  refinr-il  i  upper  Tdt  the  year, 
H>!  estimated  by  the  United  Stutet^  (ieological  .Survey. 

In  1892  an  aasoeiatlon  of  copper  producers,  known  as 
the  American  Prodiu cis*  As?<ociiition,  was  formed.  It 
represented  tiie  following  miues:  Moutana  di.strict, 
those  of  the  Amalgamated  Copper  Company:  Arizona 
di.strict' — Verde,  Arizona.  Queen,  Oftroit,  Dominion: 
Lake  Superior  district — Calumet,  Tamarack.  (4i''"<^.Vi 
Osceola,  Atlantic,  Franklin.  Tamanuk,  jr..  KeaiHar^^, 
Wolverine,  and  Central.'  Other  companies  joined  the 
ai^tKK-iation  subsequent  to  the  date  on  which  that  list  wajB 
compiled. '  The  tt>  so. ;  a  t  i  <  in  received  from  its  members 
repoi-ts  of  the  production  of  copper,  which  were  ooin- 
pilcd  and  published  monthly.  The  production  of  the 
mines  affiliated,  a-s  well  as  "t  tliost^  outside  the  assixia- 
tion  as  oontained  in  thew  reportti,  'm  shown  in  the  fol- 
lowing oompantiTe  statement: 

AuMfieanpnducHono/  copper,  n*  rt^tonM  by  tht  Amaiam  Pniueiri 
Amieiation:        to  l»Ot. 
ILonKtoai.] 


'Till-  Coriiiiioroial  and  fiiHinciRl  Ohvoaicte,  Vol.  70^  pafe  2M;  j 
Vol.  7(1,  wij.'C  3.J4. 

'MoquiIt  Bninmarj'  of  Comirieroe  and  FStiuiKv  of  riiitv<l  Stutf*', 
May.  1900,  pasf  3107. 

'United  BUucs  Geological  Survey,  "Mlueml  lUMMiroes  of  tlw  ; 
United  StatH."  1908,  t»«e  IM.  I 


Early  in  1908  lai^e  produdn|;  interests  withdrew 
from  the  American  Asswiatioii,  declining  to  furnish 
statiatics,  so  that  the  moothiy  compilations  have  ceased. 

It  is  worthy  of  note  that  the  centralising  tendency  in 
the  operation  of  i-ojipi  i  miaeii  has  ]>een  accompanied 
by  a  growing  deceutralization  of  property  interests. 
This  clearly  appear:?  from  fhe  foUowing  statement  of 
the  numlier  of  .'itoekholders  of  copper  mining  companies 
of  the  Lake  Superior  district  where  the  corporate  form 
of  organiaatioD  has  entirely  snpexseded  firm  or  indi* 
\ddnal  ownenbip. 


of  ibue- 
luildcnk 

Rcftn«xl  vop. 
perprcxltKT^i. 
gra*  value. 

m  CEKT  ur 
mCMlSS  BUICE 

im. 

Numbrr 
of  ^liim-- 
tirtUlvnt. 

viiluo. 

*  S87 

11  07.; 
».!>;■> 

«l.-|,7.-iS,8S5 
I'l.iSU.SHS 
17.929.M7I 
W.  OfW.  SXi 

•ii.  im .  vts 

•111.  flSs,  .'iTI  • 
M.  liKi.  riS 

Sl.s 

«7.» 

m.i 
■zv.Vi 

I.» 

13.  t 

so..t 

■j7.  S 
• 

1»I  

.  .   

>  Tb«  IkJiiwr  Hniiabaok,  Voi.  lU,  pwea  bT*.  bU.  aad  DM,  Ttae  pmaitcUoa  o< 
1MB  to  iBkcn  taon  Onmn  ntaiaa  Tie  peraenlacn  wen  computed  la  the 
oflhar 


PrinJuction,  an  a  small  tcale-^As  may  ht^  inferred 
f rom,tho  degree  of  concf  ntration  shown  above,  fho  day 
of  copper  mining  on  a  small  scale  is  pa,st.  A  survival 
of  old  time  methofls  was  presented  by  :>  mines  operated 
bj"  waterpowfr.  Tln'  more  iiiC'iiiTii  >iiia]!  L,ras  fir  <jiiHfi- 
line  engiini  enabled  li'  other  iiiiues  tu  conduct  opera- 

t  ions  on  a  small  seale.  A  summary  of  these  Iff  mineSf 
u^ing  waterpower  or  gas  exclusively,  is  presented  in 
the  following  table: 

Taiilb  aO.—Smnmitry  of  mine*  laing  only  waitr  mhi'tU,  ur  yrt*  «■ 


Numlw^r  nf  min««,,   „   IS 

Wagu  ,  ,   tl4».9«t.> 

Cinitrael  work  

M  iwdlanemci  cx  pvtuw  „ .  .„  

Ciwt  uf  iiu|if>lie!iaiH)  malaffUa  

Tdiu  oI  ore  piuduvc^t: 

TaUlm[ne<l   l«.ft(9i 

Bold   fi,  ia» 

Tnwtvrt   5.11» 

Groas  value  o(  ore  w>l<l  or  Dau«d   K7S,  273 

CopfKt  Cornell  ts; 

PtMindii   i.oai.aoo 

V»liiL'   »3fi6. 4M 

Value  ul  by.|>nMliM^tji; 

Silver   tl(l,41rt 

Hold   JS.8(1« 

Lead   JTiO 

Reduction  cbarjte«.  Irelght.  etc   $10«.32t 

Vnliie  n(  nrodiiet  »C  mine   S172.M9 

Kxponded  In  develofrtnenl  work    97tj.216 


Avcraao  p«rcentAfre  M  copp«r  In  Ihe  oro. 
Average  value: 

Flnv  i-oppor,  ecnt^  per  fionnd  . 

i;ri»«  valiw  firr  Ion  

.\V(TiiL't'  ;'M»t  III  rf.ltii  tmn   |"  r  I. .11 


10.  I 


8f . 


Tht;  total  output  «>f  the  15  mines  suuimarizt.'d  in  the 
preoediug  table  amounted  to  $179,940  in  value,  to  which 
should  1)0  added  the  >nm  of  1?75,21<>,  ivpivsonting^the 
value  of  developmeut  work  done  during  the  year.  The 
ore  was  exoeptiooally  rieh,  yielding  10.4  per  cent  of 
tine  ooppor.  The  nvf'Tiitrc  ])rii-f^  n^alized  JXT  jwuiid  of 
copi>er  was  it.T  ceiit.s,  which  brought  $:{id.i4  ijcr  ton  of 
erode  ore.  The  avenge  cost  of  reduction  amounted  to 
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$8.^9  p4<r  ton.  wliich  left  fl3.65  per  ton  as  value  at 
mine,  whomw  tin-  (jross  viiIim'  of  nil  «opp*T  oros  niir»Hl 
aod  treated  in  tlio  I'nitod  Slali-s  averaged  ouly  ^1.7y 
per  too.  It  if.  prolwble  that  it  was  only  the  exception- 
ally high  grade  of  the  ore  that  made  mining  od  so  small 
»  wale  possible. 


Thetemi^s  prodii^im  and  the  wori^g  eopper  mar-' 
k(  t. — The  Unit*  i  States  is  to-day  the  t  hief  producer  of 
L-op}>er  in  the  world;  pearly  two-tliirds  of  the  world's 
output  in  iraa  fanushed  by  the  United  Slates. 
Tfae  following  (able  is  a  isammaTy  of  the  production  of 

the  copper  mines  of  the  world: 


Ta«lb  81.— production  OF  CUlM'i; l{  MINKS  OF  THE  WOELD:  IHTfl  TO  1SW2 

I. .11-.  I 


IMM 

IBOl 

IIMW 

IMS 

iMo; 

lt)»&  IMM 

imi 

1801 

Toliil  fcr  the  wr.rM  

Ti'ial  for  Niirlh  AnirrlMi  

Ml'.  ITll 

4M.  W 

IIIH.  -Mi 

:iTii.  iwi 

'J7!i,  :;'.il 

il  t!l.  liTlt 

:«il,-i!7 

yi>.  Ml'. 

iwj,  T.tl 

ITS.  ai^s 

I'ij.  lr:«i 

l:!-!,  iiisi 

United  B-uti'"  

BtliVte  

Chlte  

IV. 

•X'.  -K> 

•J(l,  M«l 
3(1.  1311 

42,88b 

10.  lOi 

•i. 

|'>,;':V. 

■j:M,m 

ti).  Ulj 
1>;,4:<.'> 

at.  Wit 

'jtii.  (Ml 
Ti>". 

mwM 

r.,  1IKI 
11  Kilt 

irj,  »(Ni 
li.Mi 
3M,tlSt» 

1  Ml,  <;ii'. 

<Kkl 
11.  TTIl 

iM,«J« 

lIT.'JKi 
7,  OKI 

ts.m 

i".j,<r»(i 
7,:fl.'i 

lis.  ITSI 
'<.  ■.HI 
'JIM 

2lt,01« 

m 
i,m 
».m 

s,«ao 

M,TW 
0.ttO 

2.100 

25.100 
i.'OD 

fi 

2.  GOO 
25,000 

Mas 

I!D 
2,0110 

H.no 

Ik  010 

a;  200 
2i,no 

1.000 

100 
^000 

ISO 
2,210 

«0 

210 

3.1100 

ai.aw 

82.  no 

100 

2.800 

■a.sao 
m 
i,m 

200 
2,000 
SitOa 

290 
S.100 

210 
2LU0 
Uk87> 

«kM0 

W;M7 

90.9*5 

H.OIS 

W.988 

as.  490 

f9.88A '  86.780 

84,1I7» 

Aiii<lriii-lliinKiir> .  Uiiilitiliiik;  Hi.*tiuii  mihI 


l.,^i(lO 
iMni 
.'l.il«,% 
a.a;i> 

(rJii 

^piiiti  Kin!  Porliijriil   ...      4'>  7!t(i 

Tmkvy    


KlIKlutHi  . 
4i,*rillllljV. 

Hah  

Kiwsiii  ... 
.•i^ii-^liMi  anil  Niirwii\ 


.\iila  \  JaiMUi  I  

Aattnlla......  

Afrieo..........  


Total  «o«tlioini(M.., 
T«M  lor  Kotui  Ancric*. . 


muted  BIUM 
€>iiil>>n<llte»; 
JIoalM  


Total  iMBouih  Ameriet., 


cuw. 


Total  for  IbizaiM. 


AtutriarBmiMy,  ineiadinr  Bmnla  uid 

Borvto  

England  

Qtrrmnj  ,  , 

ll»ly  

Rum*  

Sweden  and  Norwey  

fi^tnand  PortugRl 


trkegr., 

iSSSSrl?:::: 


iCoaqined  RcniT  R,  Nanm  it  COk,  Ud..  Loudon:  oliMl  in  atatittical  CMmuauoiM  of  Uad.o«Mnt, 
ligr  Mm  ifcMllgMlliKMn  ana  the  MctatliiiilMibe  aciollBeliilt  A.-a..  vm,  paim  iMtod  tm.  pageo  (  and  i, 


\  «p«iter.  na.  SUwt,  Nickel. 


and  Qulakoilver, 


,V.s  ishown  hy  (lie  pitH-tHlinjj  table.  North  and  South 
Aiuerica,  since  ls,s2.  hitvc  been  the  chief  source  of  the 
world*s  supply  of  coi)per.  While  the  production  of 
South  America  ha^  li  rlitied.  North  Aniericu  as  a  copjx-r 
producer  hiui,  aiucc  1892,  ovenifaadowed  the  rest  of 
the  world.  Smee  1895  the  mine»  of  the  United  States 
iil<  III  liiive  fumiahed  more  than  one^hali  of  the  woHd^s 
copper. 


Aiiioiijf  KuTOj)can  producers  the  Iheriaci  i>eninsula  held 
the  hrat  place.  I'rior  to  imHi  its  output  exceeded  tlie 
production  of  the  United  Stat4\s.  and.  in  1889,  both 
countrie,s  were  oti  llie  ,same  level,  hut  within  the  follow- 
ing twenty  year.s  the  production  of  bpain  and  Portugal 
Increased  hy  ord>  about  95  per  cent,  while  the  prodoc- 
tioii  of  tin-  I'liited  Stat*  -,  in  I '.(02  war:  m»re  thas  seTOn 
1  times  as  large  am  it  was  twouty  years  before. 
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Mexico,  which  prior  to        was  but  n,  snul]  fartor 

in  tlio  worldV  jn-odiictioii  of  copper.  Iiiis  since  tllst  venr 
uiuru  limn  trubied  iti<  uutput  and  gained  third  pl)ic«- 
amoDf;  tlie  copper  producing  countries. 

Next  iiftiT  Mexiro  was  Jiiiwri.  whi'  h  <iiico  IS!H»  Im.s 
douhlt'cl  its  (Hitput,  and  AiLstnilia,  wlioso  pioffvpss  has 
been  »till  more  mpid.  Germany  has  shown  no  tipprt>ci- 
tblo  pii  ns  si  nee  1696«  and  has  been  outimnlted  by  Mexico 
and  Aubtralin. 

In  the  table  whk-h  followw,  the  refined  copper  product 
of  stni'ltors  !Ui(l  ivtincrios  of  nil  connffic-;  <\nvi'  is.sSt.  ;is 
cuuipilvd  by  the  Molailjr'^sollsfhiifj  and  Motaliur^risvln- 
Gh»sellBcluft  A.-G..  i-  coni|xirod  with  the  copixr  <  on 
tents  of  the  ontput  of  all  ooppor  mines,  as  compiled  l>y 
IltMirv  H.  Merton  &  Co..  Liniitod. 


Tablk  it'2. 


Total. 


UI91... 

mi... 

!»!•(.. 

i«a:.. , 

IKtW.  . 

IW.. 

INW... 
1W».. 

im.. 
i««>. 


of  mln» 

tow. 

™»     ;  ontpnt 

8.w».gw' 

100,9 

•jv.,:w 

urn.  T 

KB.  1 

■JKl  Mil 

sir..4;w 

KW  « 

VH,  « 

it'll.  .'ilNI 

1<i:<.  < 

10;!  7 

ll«  1 

i:ti;,.yn 

W..'i 

4»0.lltl»t 

ILNI.U 

41*7.  am 

V.K 

r.l7.  rjA> 

'Mi.  7 

•  rilv'l  111  r<'|>i>r1  bf  ibo  MolitllKtwIUiliad  <iri<l  UpUillurKlM'lii-  Oiillujlmfl 
>  Piinim  tor  VwUfmA  tmcm  mmi  Unitoa  MaMii  Canigii  flgnian  bjr  •.mmoh 
^OOL,  Ltd..  totauined  f(*ilw«*l»ol  canqulaOB. 


The  variations  >i('twi«on  the  nntpnt  of  niine.s  and 
snii'lters  have  Ih  imi  <  i-uiiued  within  naii*>w  limits,  viz. 
between  '.\.7  per  <  <  nt  ;tboveaad  8.8  per  eA-iit  l)elow  tlie 
mine  ctntpiit.  Tlii.s  elose  afi^reenient  i-  ilur  to  the  fact 
that  copper  it;  mostly  mined  and  »<melttHl  by  the  liame 
prodncera;  either  quantity  may  therefoie  lie  used  for 
oompariaonth 


The  following  table  ahows  the  growth  of  tlie  world's 
))r<Klnetion  of  eopper  during  the  past  «aiitai7:  ' 

Tabls  33.— (rructA  tif  ihe  uvM*  copper  jmwluetian  m  the  iwmf«nlh 

etntarjf.' 

(X/Jiur  tons.] 


-Coppfr  nittput  oj  mina  aud  tmtittf*  oj  ait  miuunau 
1M9  to  /Mtf.< 


ISM 
IfJl 
1«S1 

isn 
is-.i 


.\vt'r«Kf 
filTwlUctSud 


H)  IMI> 
li.lWO.. 

1<  .'  I  »-■•(  > . . 
til  I  Mai 

111  1K7t) 
to  IKHtl 
to  ll^ltU 

loiauu  


].',  Vm 
.'l.SKI 
■.M.  KM 
■Vl,  IW 
S^t.  l>-».i 

1  i  *•! 

j;i7- 

n7D,  Situ 


:i.Mi« 
7.L'i^V 

an) 

•>.'AH> 


iTbeOoiqwr  HalidlNiok,  Vol,  III,  p«s«< 

A  study  of  the  table  Hhows  that  durinjsr  the  tint  two 

tieeades  of  the  jta.st  century  tht^  pnxluetiun  of  copper 
remained  pinetieidly  stationary.  From  1820  to  li^O 
the  averai;e  yearly  prodnction  more  than  doubled  once 
in  every  twenty  years.  Within  thir  last  two  deeiule.'j  of 
the  century  the  annual  average  production  more  than 
trebled,  increa.sing'  from  lis.floo  ton*  during  the  years 
ftv,.ii  IsTl  to  ISSO  to  ;;7n,s!-.n  t,,,i-  fi-niii  Is!U  to  litiHi. 
The  annual  average  output  from  1^1  to  lHt>o  exceeded 
the  average  for  the  preceding  decade  hy  118.499  tons, 
i.  e.,  Ity  '.•!>.<>  per  e«Mit,  and  the  annnal  av<'ni};e  for  the 
years  from  I8ili  to  iiMO  i^howed  an  increase  over  the 
]>recedin^  decade  amounting  to  133,551  tann,  or  5(t.8 
per  i'ent.  T!n>u'_'Ii  iln'  iiicf»'a<c  in  ]ii'<iilurti(iii  ■luriiitr 
the  hisl  decade  wan  ub.sulutely  greater  than  during  the 
preceding  period,  yet  owing  to  the  enlarged  volume  of 
prodiirTidii  till'  ri>liitive  increase  appr-iir-  -^rnnMcr. 

The  e.xtnio rili nary  pi-o^ress  of  <  opiK'r  mining  within 
the  last  two  deoules  was  stiiindated  by  the  rapid  exten- 
sion of  the  nses  of  electiidty  to  all  branches  nf  in- 
dustry. The  United  8tat4's  has  iwen  the  ciiiei  tailor 
in  this  pro}rre88.  The  prodttotion  of  the  United  State:^ 
iiHifased  from  IsTl'  to  more  than  twelvefold. 

The  share  of  tin  riiitwl  Suiteg  in  the  progress  of  copper 
niininj,'  is  shown  in  the  following  oompanitive snmmaiy 
by  quadrennial  periods: 


Tam-b  34.— OUrrPUT  OF  COPPER  HnfES  OP  THE  UNITED  RTATES  AND  OTHER  COUNTRIES,  BT  QUADRENXIAb 

PPJtlODfi:  1879  TO  IflOS.' 
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COPPER. 


4V»3 


I'p  to  the  i>orio(l  from  l.si»,jto  lt>ys  the  L'uiled  t>laU'.> 
was  mpidly  gainitifr  orer  all  other  countries.  From 
iHSTto  i>ni<  ticj»lly  all  tin-  inrn»!iM»  in  tlif  worhiV 

production  of  copper  cainc  from  tho  L'iiit«<l  JStaUiss. 
Daringf  ihc  yt'ura  from  lNt<:>  to  is-.is  the  United  States 
OUtranlcHl  all  olln-r  romttrics.  Diirin}^  llic  Iii.sf  ])iM  io(l. 
closed  bv  llm  cL'ii>ns  veur  il>0:i,  iha  prcMluctioii  of  tlic 
United  States  maintained  ite  rate  of  (growth,  but  min- 
ini,'  in  othfr  countries  took  on  a  ni'w  litV-  under  tlic 
siiniiilu>  of  liigU  prici'N  will  be  Mliuwii  liekiw,  and 
tb<-  increase  ia  their  outfmt  Dearly  reached  that  of  the 
r)ift<-d  States. 

la  iiible  ;^r»  the  vvorld'^  production  and  ctmsuniption 
of  »'op|)er  are  shown  since  tlic  year  lsitr>,  when  tii«> 
United  Slates  surpassed  the  totnl  pimliution  of  all 
other  couulrit'f.  All  countries  aic  uiranjfed  in  two 
classes:  (1)  TTlOW  whose  doiucsttc  consumption  itf  re- 
liiteil  copjier  exceeded  the  output  id'  their  own  mines, 
and  (2)  tho»o  whoso  mines  produced  luore  than  was 
consumed  at  home.  For  the  aake  of  brevity,  the 
former  an-  desijjnutod  us  •' iiuportinjy  oouDtrios - '  and 
the  latter  as  •'exptirtin^  couulries." 

It  must  be  understoo*!,  bowevcr.  that  some  of  the 
oountrip8  dca^igimtiHi  here  as  •*  imp<irtin>^: "  also  ex]K)it«Hl 
oonsiderablc  qonntities  of  copjM-r.  while  thos«  desiig- 
Jiated  as  exporting"  nay  have  ini|)i>rt«'d  cojjper  Ote, 
matte,  etc..  to  }>e  later  rooxp^u  ted  as  relinod  copper. 


in  culeulatiiig  the  dutiie^tic  consumption  for  t;ach  coun- 
try itK  itnportM  are  added  to  itn  production,  and  its 

export^  ;irc  ili'-hu-tv*.  f'-avi  tin-  ti^tnl!  the  incr<'as<'  oi' 
de4.'rease  of  tlie  stocks  of  copper  from  year  lu  yt»ir  is 
also  talcen  Into  account  wherever  ascertainable.  The 
estimate  of  di>mestii  'oti^Ktiii't fnri  wliich  i->  arrived  at 
in  this  manner  represents  the  suppl^i  of  copper  avuiia- 
hie  for  domestic  consumption,  but  is  not  necesaarily 
itl<  :iti>  ill  with  the  (piantity  actually  consumed  in  OUinu- 
fuctnres  fur  vn  IucIi  copjH'r  .s4Tves  as  materiat. 

In  Table  :r>  the  etdunm  h«>ad«Hi  product  of  mines'' 
represents  tudy  the  productinn  nf  co|)|K'r  from  domes- 
tic ores,  a.s  report4Hl  by  Ileiu  \  ii.  Mertttu  »S;  Co.,  Ltd.; 
the  column  "  ron»umption "  represents  the  supply 
availal)h^  from  all  sources  foi'  <h»mf>tir  c<<iist>mpti<iii. 
as  couiput(>d  by  the  .Metallj-esellseluift  aii<l  Aictaliur- 
jfische  (lesellschaft  A.-(>.;  the  "net  tlemand  for  im- 
ported copper"  in  flie  list  of  imjKn-liufj;  countries  and 
the"nt't  .■^upph  aviiilalde  for  export"  in  the  list  of 
exjioiting  countrii>.s  represents,  in  each  c»>«»,  the  differ- 
ence between  the  totals  of  the  two  (■..Iimii,-  jii-t  men- 
tioned, i'he  table  thus  showji,  on  llie  oiu  liiiml,  the 
share  contributed  by  each  copper  mining  country 
to  tlic  world's  supply  of  copper,  and  on  the  other 
hand  the  demand  for  uiuuanufactured  copix^r  directly 
exercised  by  the  maniifactnrinir  industries  of  each 
ct)Untr\'. 


T.ii»UJ         WOBLD'S  PBOPUCTION  ASD  tXiXSIMI'TtuN  OF  COPPER,  BY  OOUXTfilES:  1S05  TO  1808. 
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MINES  AND  QUARRIES. 


Tahm  as.— WORLD'S  PBODUGTION  AND  CONSUMPTION  OF  COPPER.  BY  COtrSTRTKS:  1895  TO  1902-Contiuaed. 
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The  recapitulatiou  which  follows  ^how«  the  «bare  of 
the  world^s  output ooDsmned  iit  borne  knd  exported;  the 

domestic  11  m-nmption  is  < if>tniiii'(l  liy  aiMint;'  (In'  pi-o- 
duction  of  iiupoiliug  countries  to  the  domestic  cou- 
snmption  of  e]qpotiiDgooantriec». 

Taklb  86. —  Wort^t  proebutim,  doamlie  emmtn^ttitm,  and  M^pfy 
(HmHabU/or  export,  ivitkper  wnt  of  loitil  prddnteikmi  ISK  t»190t. 
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There  i.s  u  dilftircncu  umounting  from  a  fraction  of  1 
per  cent  to  over  10  per  eent  between  the  total  net  eap- 
ply  avrtilaltle  for  fxiX)rt  and  tli.'  IuImI  m  t  l  iininfl  for 
im(>urt«?d  <x>pper.  The  vuriuuce  is  due  in  part  to  the 
vell-knowndiangreemNit  between  «qK>rtand  import  8t»- 

ti.stics  iind  jiartly  to  the  fact  tViat  thn  ri'^nti  ltini;  cf 
copper  enters  into  the.  cak'iihition  of  tnc  <  (>it->uiuptioa 
for  some  c()utitrii.i.s. 

On  the  whole,  the  copjwr  miiio-  nf  tliv  I'niiri]  States 
have  since  lSl»o  suppUed  over  one-third  of  the  deiuaiid 
for  imported  copper,  aa  diown  in  the  following  table: 

Tabus  !I7. — Conuimftton  of  ••(iitjt,  r  in  itiiii'irtiiKj  <ytuulrif  t  nndt^attt 
<^  (iomMfte  capper  from  Ihf  V»\te<l  IsjlattM:        l«  t90t. 

(I... UK  tiili>-J 


Tables  '6b  and  ;5«>  hrin^  out  the  fact  that  copper  is 
preeminently  an  article  of  international  trade.  More 
(hail  otir  hnlf  rtf  the  copjjer  mined  wa-s  e.vjxjrted  for 
con«iuiiption  to  other  countries.  With  the  exception 
of  tihe  United  States,  the  prinelpal  producers  of  eopper 

hnrl  praef i(';tlly  tm  market  for  it  at  home.  The  I'liited 
States,  tliough  holding'  the  tii-st  place  anion};  the  con- 
sumera  of  cop|ier,  wa.s  aUo  largely  dei>endent  upon  the 
fordgD  market  ftor  the  aale  of  the  product  of  its  mines. 
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The  principal  consunR  r.«>  itf  copper  besides  the  L'iiil4.>d 
States  were  Great  Britain,  (iemany,  aiidFrance.  The 
same  Qonntiiss  were  aiao  the  principal  importers  of 
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ooppfi',  whilo  thu  l'iiitiM.1  StuU-s.  Sirain.  und  J'<ii  tu},nil        Knr<>ix' l>ciiipf  tlio  priiu  ii>«l  nmrki't  for  coppor.  n  eora- 

vviTC  tln'  j»riiici[Mil  cxporU'i>  of  doiucstir  cojumt.    Next  '  p!ii-ikti\  (<  tut>lt>  is  iu>xt  piv.MM»tod  showin};  in  ]tiirailt>l  tiol- 

■fter  Spain  and  Portugsl  u  exportt-is  of  dotiit'siic  citp  '  mnns  tho  <xross  cxpurts  to  ICuropefxoiii  <>tlit>r  (.^NitllwntS) 

per  fiiHuwMi.  in  conaeeutive  order,  Mexico,  Chile,  i  tbc  net  supply  of  domestic  eoppernvfuiable  for  export, 

Japan,  Australia,  and  Cknada.  I  and  the  excem  of  tihe  one  over  the  otber. 

TaBLK  38.  TRADE  OP  THE  PRINCIPAL  EXPORTING  COUNTRIES  WITH  EUROPE:  1886  TO*  IMS: 

[Lnnjr  tons,  J 


kXl'uitll.Vu  lutMHV. 

IflM 

IMI 

Daneith) 

lot  I'Xjtoii. 

.ExecwoC— 

Dommtic 

u\  utliibld 
fi.r  I  ii><«tt. 

Actiul  .'X 
porta  t<' 

ElUDfK 

ActUlll  i'X- 

lu.rN  to 
lCiir<>l>i-. 

l>i.riu-*lir    KxjK.r^H  h* 
«up|ilv  ov*'r  lMmt(«' 

HuRi|«.  ilileMK>'F- 

l>..lm'«tlr 
-.nj.j.ly  i.vtT 
vxpuru  lu 

SUD|Kw 

Kvi...r|..  1» 
KiiiiiC 

bleai|i|>1r' 

North  Anicric'«; 

»6»M> 

mm 

•7,m 

«*,*!* 

■j:>-k'. 

jr., 

li  'JfH 

maw 



<iT,  mn 

1- 

-Kl.  <.T7 

1        -Jll,  h<NI 
\        .'«!,  iiHI 

n,«uft 

•.11.  sill 

Sontli  Amcriia: 

(  »,m 

AiabBlSiTr..  

IfOt 

MM 

MiLitily 
ttrttitatili; 
loroxpofU 

Eieeaof— 

»ill>ulv 
nvaliitUlt.' 

for  export. 

1 

At'tuiil  fX 
eaio|ie, 

2».»« 

lK>mf»tli* 
supply  ov«r 

Kii|H)n»  1.. 
Kurope  j 

Ai  tlllll  i  \- 
iKirii.  Ii. 
Europe. 

«up|tjy  orcr 
«oiparla  to 
Eiwiqi*. 

F.AlH.ltH  t.l 

t.uro|.ii> 
Dv«r«nillif 
hWnqifiljr, 

ait,  MS 

«;•» 

tW,tBI> 

nT,:«i 

10,  tM 
■-•J,  llVl 

HI, 

)  M.IHO 

lU.Ott 

111,  ISJ 
1        if,  i'.H". 

}I.1«S 

fi.iif 

7&,3fVS 

.1       »,  4M> 
t  !»,.«. 

1 

1       31.  M.i 

I  ie,.wi 

n,i.iT 

V,  ITS 

i  =.« 

IUhiDi  Aint-rtcll; 





UfDKTllBa  OOttMTkV. 

IttHK 

Iliiti;i-<l<- 

KVMlaM* 
lbr«zi»tt, 

Il'illH-IU' 

rnrvxpon. 

Ar1ll«;  <-X- 

EH  rape. 

llulDC-tlr 
(iHJiJ.lv  ..Vi  T 
Hijii.rt*  I.. 

K.x|".r't'  !•. 
l-;iir..i>t- 

M\  *  r  JlVull;,- 

purto  w 
Enrope. 

1)1  .ni.><l.- 
p«p|.ly..v.T 
«X|H.rl>  iM 

Emdijh- 

t.M'mvail*. 

Iili.  WppI}', 

1 

81,  IKS 

1»,  I** 

i*j,a» 

North  AneiieK 

}  Wk»« 

}  10lM» 

n,7ii 

Ul,7li« 
1/  f.T06 
A  «,«» 

Km 

17,711 

*^&|l?f,^=  

4.m 

■i.#»> 

1  niDi 

1  M.M1 

1  Il.ll» 

MM 


Actual  ex- 


iL.tll.  >ti 

*      1  «xport»  to 


Total. 


NwUt  ABcriaa; 
UBlMlSUIw. 
CMMda  and  Kewl 
H«ako  

Sootli  ABMrica: 

<a>ii« 


OUtofloodi  AmcncsB  oouaulM   2,8M  |  I  t,M 

AoitmUiiT.......  I  \     8,i«i  7 


pern  to  fioBwalio 
Bnioi 


iTi.es 


lOi),  l«v« 
Il,la0  r 


I 


1 1  i.  Ki< 
11,21;  , 


Esmnt.'- 1« 

Euro) . I- 
tovtriiTttiUi- 
bic  nippljr. 


(,S» 


L'l'ljli'vlii 
vi,r.|.|y 


>  1    i.'.n<.i<.  jii.iiii^iii  K\i«>ii-i<. 

r   11,'^  •"l'l'ty..v,r  K.n,.;- 

'       I  -"iBjrl*  ki '«v<>favallu- 

!arop«?.  blcKUfifiljr. 


d  by  Google 


4»«  MINKiJ  AND  QL  AKlilES. 


Tho  prciMHlinjf  tahlp  clearly  shows  (lie  phu'f  n(  cacli 
prodiiciug  country  in  (Ik-  world's  copj^T  tniclf.  Begin- 
ning with  the  yi'ur  is<.»«.  ilie  Uiiitt'd  States  showed  n 
grovriii^^  excess  of  exports  to  Europe  over  its  domestic 
supply,  whereas  in  ail  other  ooppor  prcxliicing  conntries 
tlie  supply  Hvailable  for  export  exreeded  the  direct 
exports  to  Europe.    The  excess  of  the  exports  from 
the  United  Stutes  in         an»i  l(>o2  was  very  near  the  , 
surplus  of  all  other  eoiuitries.  after  deducting  their  | 
direct  exports  lo  EuroiH".   These  tijrures  demonstrate  ■ 
(hnt  tiie  I'uited  Stales  baM  within  late  years  an'tuoA  ' 
control  of  the  export  trade  of  non-European  copper 
pi'i  iilii.iiii^  countries. 

A  cliMer  study  of  the  sladstkb  show^  that  the  direct  i 
exports  to  Europe  from  Canada  and  Mexico  have  I 


fallen  otT  ulightly,  while  the  ^nupply  of  c«pi>er  availal)le 
in  these  countries  for  export  ha.^  moi-e  than  trebled 
since  1835.  All  this  eop|K'r  found  its  way  to  the 
United  States,  to  be  reexported  to  Kuropo.  'Die  direct 
export**  to  Europe  fi-oui  Canada  and  .Mexii-o  are  but 
a  minor  ((ortion  of  their  total  copper  exports.  The 
I'nited  Slates  has  also  a  fair  -hare  of  tlie  copper  trade 
uf  .lupun,  Aiii<tmliiL,  and  Chile,  though  tbei^e  countries 
for  the  most  part  maintain  din-et  ri'latiems  with  Europe. 

The  ahare  of  the  United  States  in  each  of  the  princi- 
pal European  copper  nuirkcts,  iMinely,  Greut  Uritain, 
Oennany,  and  Prance,  is  shown  in  the  followintf  table. 
The  iuiimrts  reported  hy  tliesc countries  fronithe  rnitr><l 
States  i-epret>ent  actual  exports  from  this  country-,  both 
of  domestic  and  foreign  copper. 


Taru  39.— copper  OQNaUMPTION  OF  6BEAT  BBITAIN,  GERMANY,  AND  FRAKGE,  A2ID  IHFORW  FBOll THE  VKITKD 

8TATKS:  iH'.t.->  To  1302. 
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Germany  wa^  the  large«it  EuropiNin  consumer  of 
Amerienn  copper.  The  German  cop{j4>r  marlcet  de- 

p  iidrd  upon  the  L'iiil«'d  Stales  for  more  than  4)ne-half 
of  it;:  supply ,  the  balance  being  furnii«hed  by  the  Ger- 
man mines  and  by  imports  from  other  countries.  The 
~rronr!  ]ilace  aiuonj;'  the  consumers  >  .Vinorican  cop])er 
was  held  by  Great  Hritain;  the  position  of  Amerit-au 
copper  in  the  EngU-sh  market  uras  important,  yet  far 
from  dominant.  The  Kreiu-h  luarUet  has,  since  ISSn;. 
developed  a  large  demand  for  Auiericaii  i-upper;  in 
two-thirds  of  tin  copper  eonaumed  in  France  vn»  im- 
ported from  the  I'nited  States. 

InU'i'iiiUU/md  oryanizaiinn  amoiKj  j>n<thii  - r.s. — The 
degree  of  concentntion  which  hax  been  noted  in  the 
Tnited  .<f:ifc«  w:is-  'A«^  rluinicteristic  of  the  copper 
mining  industry  in  other  countries. 

In  Spain  the  two  largest  mines,  the  Kio  Tintoand 
tlic  Tliiirsis,  were  openiter!  hy  Eiifriisli  ■  oT]w»ations, 
the  loriner  being controlleti  l>y  the  Kothscliilil  iiiteifsts.' 
The  Rio  Tinto  produced  in  \mi,  79,'279,.5-2u  ]M>imds  of 
fine  copper,  and  th«^  Thni-si^  ltl.*»;it;.4s'>  ^xmnds.  They 
furni.she<l  four-fifths  of  (lie  pnMiu«  ti4)n  of  Spain. 

In  Mexico  the  twr.  I.it>.'est  miningcompanies  werethe 
Greene  ConiiolidaLed  Cupper  Compan}',  an  American 

■The  Copper  Handbook,  Vol.  III.  pages  471  and  fil2;  The  Trath 
•bont  the  TVoata,  by  John  Moodjri  pa^  40. 


corporation,  and  the  Compagnic  dn  itoleo,  suppoi^d  to 
be  controlled  by  the  French  house  of  the  Rotluichildfi.* 

The  former  imported,  foi-  llieyi  u;  i  niliip.^  .\  ul:i.^1  I .  Il'ti-J. 
a  product  of  27,&j4,41«7  pounds  of  line  copper  in  matte 
and  bullion,*  and  the  latter  produced  in  1901,24,1511,197 
j)ounds.'  The  c<imliit;cil  ])r':.'!iirtion  of  tlu'se  two  mines 
i-epre<ieuted  two-thirds  <if  the  total  output  of  Mexico. 

In  Germany  the  Manafeld  mines  produced  In  1901 
4'i.ot>T.:i<"»  pounds  of  copper,  which  was  practically  all 
the  copper  pi'odueed  in  Gemiau}*. 

The  concentration  of  the  copper  mining  industry 
under  the  rf>ntv'>!  fit"  :i  limited  numlx'r  of  ii tmjKuiie.s 
fueilitated  (Ujrunization  among  thcuL.  The  tirst  attempt 
at  organization  wa8  the  Secretan  syndicate,  wbieh  was 
fonued  in  I'aris  in  the  fall  of  1"<S7,  with  the  object  of 
inipmviiiir  tlie  i»rice  of  copper.  The  syndicuto  was 
oripinizei!  with  u  c^ipital  .stock  of  liMt.oiHijMMi  francs,  di- 
vidiMl  intosharesof  Ijmni.imiO  fn»ncs  eaih.  In  Oifnt.er. 
ISS",  fine  i'o|H)er  was  i[Uote<l  in  London  at  fr<ini  f.;:*  to 
-tWperton.  The  syndicate  made  i'ontnsi  t-,  with  min- 
iufj:  i'onipaiiies  in  all  parts  of  the  world  for  their  entii-e 
supply  at  ])rices  ran^iii};  from  t'tSs  to  X7<>  per  ton. 

'Thtt  ('iimxsr  liutullxHik,  Vol.  Ill,  ita^tm  471  ami  Thv  Tnith 
about  the  Tni^  page  211. 

■Annual  BeporKw  the  Qreene  Gomolldated  Copper  Coiuiniuv. 
1902. 

•The  Oaptier  Handbook,  Vol.  Ill,  paige  SBA. 


DIAGRAM  (Average  prices  of  copper,  new  york  and  lonoon:  187ft  to  190*. 
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The  price  of  copjn^r  imiiiodiutol y  took  an  upward  course 
and  WW  noon  driven  as  high  m  XtOO  per  ton.  High 

pricos  .stiiiuilatod  th*'  extension  of  tiiiiiinjj.  and  the  out- 
put witM  g-mitly  iiKTcusod.  lii  order  to  iiuiitaiu  the 
pricR  th<>  !<yndii  ute  was  compel  led  to  buy  all  CO|^er  that 
^\•aK  ottered  to  it.  On  the  otln  i  !i;iii<I.  .  onsuniers  re- 
duced their  ^^tilck  to  the  lowefit  limit,  pn  ierrinjf  to  buy 
from  day  to  day.  Anti  result,  the  vi.sihie  st(H'k  of  cop- 
per rapidly  increased,  rising  from  4'i.3n1  tons  on  .lunu- 
aiy  1,  lyyS.  to  104.105  tons  a  ynii  lalt  r.  Thou^'h  it 
was  financed  by  one  of  the  leading'  French  banks.  La 
Banqiie  Hp  Priri^  et  de  Pay.s  Bu.s.  antl  hud  the  support  of 
the  Bank  ot  France.  th«i  scheme  linally  collapiHjd,  end- 
ing in  the  bankruptcy  of  tha  syndicate.' 

In  lSi»-J  an  orgsmization  whk  created,  known  as  the 
Euroiiean  Pr<Klucer.s"  Conunittee.  It  ropresentad  the 
principal  mines  of  Spain  and  Pi»i  i  .  (ieTBIMy,  the 
Cape  Colony,  Mexico,  and  Austmliu,  and  was  managed 
by  Kuropean  boards  of  directors.  The  mines  have 
reported  their  output oaeh  month  to  a  secretary  in  Ijon- 
don  .since  .July.  ls!>:i.-  As  previously  ^.tah-d,  i^iuiultane- 
ously  with  the  European  organization,  the  .\mprieBn 
Producers"  AH,sociation  was  oririiriiy.  1.  aiul  both  orgim- 
izations  maintained  friendly  i-elotioiiJij  and  exchanged 
monthly  reports  with  each  other.  The  nhare  of  th© 
world'i?  output  which  wa.s  controlled  '>>  these  two 
orgnnizations  is  shown  in  the  following  table: 

Tablb  40. —  WoriiT*  prodmiiun  and  tnOput  oj  Amerieaii  ami  jwriif  h 
T^tnHiKg  mintK  SS8S  to  I90i. 
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In  l9*Mi  large  producing  interests  withdrew  from  the 
Anieri.  :\n  \^<<i(  iation,  dcelining  to  furnish  stntislii^  in 
the  i»»tmc,  >o  that  the  monthly  compilationB  have 
oeaeed.'  (Considering  that  the  United  States  supplies 
two-thirds  ol  the  copper  protluct  of  the  world,  the 

'  I>eJouninl<l«?B6conoinist«*,  Vol.  XLV,  ]-iu<>4?''.:  I.'fe  .m- 
inist«  Francaie.  -Mareh  9,  1889,  pane  'Ml 

'■\ft.n«hly  Summary  of  Commerce  atnl  yi:i.i;i' f  oi  ihf  I  nitwl 
Htiit.  -'.  .Mav,  190O,  page  ;1107. 

' United  Statee  G»olo|pcfti  Survey,   -.Mim-rai  KeBOurces  of  the 

Vaitad  atubtt,"  vaaa,  iMge  U7. 


termination  of  the  understanding  hetwuen  American 
prodooera  meanis  that  the  international  organization 

among  copjHM"  producers,  which  was  represented  by 
the  two  a.ssociations,  ha.s  practiciilly  come  to  an  end. 

Pr  'a-i". — The  price  of  copper  governing  in  the  Cnitx'd 
States  is  the  New  York  price  for  Lake  copjK'r,  the  price 
of  electr<»lyfic  copper,  being  usually  from  one-eight  to 
one-ftuHtli  (if  :i  ri  nl  lower;  the  price  ruling  in  ihc 
international  market  is  the  Lonilou  ]trice  for  standard 
copper.  Table  41  i^  a  cumparative  table  showing  ihu 
average  atmual  prlaes  of  copper  in  Kew  York  and 
London  -inr,.  1870. 

TABUt  4X. — Avtrv^  jrrku     wpper,  Lottdm  and  Sttv  I'crk;  IK9 
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Dt  lead.  OoMMf.eie.,'*  iKimplM  tliBllatanBe- 
• 

The  movement  of  prices  is  illastrated  by  Diagrani  I. 
The  .solid  line  repreisenting  the  New  York  price  runs 
above  the  broken  line  representing  the  London  lu  icc, 
with  the  single  exception  of  the  yi  iu  l>ss.  whi  n  the 
Loudon  pricOf  hy  a  anddan  bound,  roaa  to  heights 
never  witnessed  either  belon  or  sioee  within  the  last 
two  decude.s.  Although  the  New  Ywk  price  promptly 
responded,  yet  lor  once  it  atopped  below  tbe  London 
price.  The  reason  for  thia  exCittordinary  rise  was  th« 
attempted  corner  of  the  London  market  by  the  Secretan 
syndicate.  The  ^itire  of  the  scheme  drove  the  Lon- 
don price  down;  the  New  York  price  also  receded,  yet 
not  (]uite  as  low,  and  the  former  relatiye  position  was 
restored. 

The  opening  of  copper  minea  m  Montana  and  Arusona 
resulted  in  a  downwai  d  tendency  of  prices  fmn) 
to        wbivb  is  show  a  by  the  movement  of  Irath  lines 
in  the  diagnuD.  A         improvement  marlied  the 
year  1890,  after  which  a  downward  movement  set  In 
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DIAGRAM  II.— PRODUCTION,  CONSUMPTION.  AND  EXPORTS  OF  COPPER  IN  THE  UNITED 

STATES:  1899  TO 


lf<^  i»M  1B»T  18M  IMO  MM  1501  1908 


lAMO 

m 

aaa 

no 

f 

/ 

/ 

z  

160 

y 

/ 

/ 

/ 

/ 

/ 

to 

ATntlable  for  export 

 roiijsamption 

 Produet  of  miiies 


DIAGRAM  II  A.— AVERAGE  NEW  YORK  PRICES  OF  COPPER   189)  TO  190*. 
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agnin.  irhich  touched  its  lowest  point  in  1894.  Thn  I 
Itnva  then  take*  u^iiin  an  upward  courMo. 

The  dUtgnun  also  mnkfs  possible  a  atudy  of  the  effect 
of  organization  ainon};  produi-ers  upon  the  movement  | 

of  prices.    Since  lS',>-2  (he  coppei"  producers  have  kept 
informed  from  month  to  month  conceniiog  the  output  j 
of  the  prim-iiml  copjxr  mines  in  all  jiarts  of  the  world. 
The  output  of  the  mines  outside  of  the  tuiroix-an  and  i 
American  asaocitUion^  did  not  exceed  one-fourth  nf  < 
the  world^s  produetion  of  copper.   Thus  the  principal  | 
riiiiirs  li  ivo  iM'en  eiiahlod  to  adjust  their  produ»'tion 
with  regard  to  the  general  state  of  the  copper  auppl^'.  i 
The  diagram  sbows  that  thi^  knowledge  of  the  demand  | 
and  supply  ha-s  not  linl  tlic  ftfect  of  stend^-inj,'  the, 
prices;  the  lymge  of  Uuctuatious  in  Hew  York  and  j 
London  mnce  189S  tias  been  aa  wide  as  it  was  prior  to  | 
that  \'ear.    Th»>  diffeivnce  Ijotwecu  t lie  N('\v  Voi  k  ;ind  | 
the  London  price  shown  by  the  distance  between  the 
solid  and  the  broken  lines  has  somewhat  narrowed  and, 
throuL'h  lit!  thr  viri-.>itii(!r- of  the  market, has  been leS-S 
subject  to  fluctuation  than  l)ef«rc  ISS>2!, 

In  1899  the  Amalgamated  Copper  Company  was  or- 
^nized.    Aecordtri','' tn  ;in  odir       ^(ati^iinMit  i^siiod  hy  i 
the  company,  it  adopted  from  the  bcgiouin2>  the  ''ix>licy 
of  maintainittg  a  Arm  prioe."  Its  selling  l^^ntB  were 

niiM<>f()ti'  "  Iti'itructod  not  to  attempt  to  force  upon  the 
market  more  than  was  actually  needed  for  consumption, 
hot  to  maintain  a  firm  prioe.**^  TIm  price  was  raised 
from  12  cent->  f  1  >  1 7  cents  in  180!)  and  was  maintained,  with 
a  slight  reduction,  imtil  December,  itiOl,  when  the  com- 
pany waa  forced  to  reduce  the  price  to  the  former  level 
of  12  cents.  Tlie  rTison  (]!'ivpn  for  tlii-  lodurfiiiti  wjts 
the  failure  of  other  <>opp«n'  produuin^  coiiipHiii«_'>,  Ui  Isiki^ 
the  same  view  of  the  situation  and  to  n^aintain  a  Hrni 
prif  c  l>v  n^t rioting  their  output.  The  effect  of  this 
policy  u\)vu  tlifcopix-r  trade  can  t>e  studied  from  the  . 
procediiijif  ta><1>'>  iumI  the  diagrams  illustrating  the  same.  I 

Diagrams  11  and  II,  show  the  protluction  of  copper 
in  the  Unite<l  States,  the  supply  held  for  domestic  con- 
Bumption,  the  don\esti<^  supply  available  for  export,  and 
the  average  New  York  prict^s  of  copper  from  l&Vb  to 
lt)Oa.    The  upward  movement  of  the  solid  line  in  Dia- 
gram 1I,„  representing  the  New  York  price,  is  follt)w«l 
by  a  similar  movement  of  the  dotted  lino  in  Diagram  II  . 
reprc:<enting  the  copper  ontpnt  of  the  mines  In  the*' 
United  Stati        Tin'  solid  line  in  Diagnun  II  repre- 
senting the  not  domestic  supply  available  for  export  i 
move9  in  the  opposite  direction;  the  rise  of  prices  in  I 
1899  is  shown  U)  have  iR'en  accompanied  by  a  decrea-se 
of  eiqporte;  in  1900  a  alight  redui  tiou  in  the  price  wai*  i 
attended  by  an  increaseof  exports;  in  1901  the  price  was  i 

maintained,  but  the  exports  >ank  to  the  lowest  point; 
in  IW^  the  »lump  in  the  price  vitm  followed  hy  an  | 
increase  of  the  exports.   Tbe  solid  line  in  IHagtam  IIa  ' 
representing  price»  and  the  daab-and'dot  line  represent- 

■The  Ootnmorcial  and  Finandat  Chmnicle,  VoL  73,  pt^e  1S14. 


ing  in  Diagram  II  the  amount  of  the  domestic  product 
held  at  home  and  available  for  domestic  consumption 
run  almost  parallel. 

The  movements  of  the  solid  line  in  Diagruu^  LU  uid 
of  the  dotted  line  in  Diagmm  II  indicate  that  the  high 
prices  of  18i>i>  to  1SM)1  stimulated  production.  In  order 
to  maintain  a  firm  price  it  was  necessary  to  reduce 
exports,  which  resulted  in  an  increase  of  the  supply 
available  for  dontestic  consumption. 

The  relation  between  the  available  supply  and  the 
H<  tiiiil  demand  for  domestic  consumption  in  l'.»"H),  llKU, 
and  1902  i«)  »hown  in  the  data  published  by  the  I'nited 
States  Geological  Survey.  The  available  supply  is 
computed  by  addiiiL,'  tin  production  of  domestic  copper 
aod  importti  of  copper  in  ore,  matte,  Ipars,  etc.,  entered 
for  consumption,  and  by  dedneting  from  the  sum  the 
exports  of  copper.  The  denuind.  <'V  i--tiiu:ifi  il  ron- 
somptiou,  is  obtained  by  deducting  tlie  iucrea^c  iu  pro- 
ducers' stoeks  from  the  avidlaUe  supply,  or  by  adding 
to  it  the  dei-rease  in  pn kIik  it--'  -tut  k,^.  Tiic  following 
statement  «how.s  the  relation  of  supply  and  demand  to 
priees:* 


Snp/tlff  ami  tletmud  and  priee*  in  the  Vnllfd  f^let:  tSOO  to  JSOt. 


VEAK. 

>lu|.|ily 
(poaod*). 

X>vmntn\ 
(fiOUIMla). 

supply  rtvtfr 

(peniMl*). 

rr.ii  K  or  i,aki: 
lorrcK  l.M  itnr 

9at,m.m 
m,m.m 

&,<»•,  flW 

in 
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1« 
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mi  

im  
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iu  HUH}  the  copper  produeent  managed  to  keep  tho 
supply  cloee  to  the  limits  of  demand;  the  priee  was 

maintained  hr-twci'ii  IfT  mid  17}  r-euLs  per  pound.  Tti 
1001  the  dtjmc.^tii  dcaiuiKi  rciuiiined  alnuist  .-.tiUiouuiy. 
but  the  supply  increa.sed  enormously,  whii-h  was  due 
to  a  reduction  in  the  foreign  exports.  In  the  face  of 
this  increased  supply  the  price  was  for  fully  eleven 
months  held  at  the  siuue  level  as  during  the  yeai  Im  Uji  c. 
and  only  in  December,  ISIUl,  was  it  reduced  to  12| 
cents.  Except  for  a  brief  slump  to  lOi-  cents  in  Janu- 
iiiy.  ll">_',  and  a  rise  to  13^  in  February,  the  priro  (hir- 
ing the  year  lliictUMted  between  UA  and  1"-'}  cents,  and 
at  these  pri<"c--  ihmiIv  all  of  the  surplus  was  absorlKnl 
in  the  domestic  market;  the  demand  in  1902  exceeded 
by  44  per  cent  that  of  the  previous  year. 

The  etfeet  of  high  prices  upon  the  American  trade 
with  KuroiM<  u  shown  in  Diagram  Hi.  The  solid  line 
representing  the  net  demand  for  imported  copper  and 

th«-ii>tli  i|  liiM-  ri'|)i-i-si'Mtinj.r  tin-  slimr  -up|ili('^]  U\  tlic 
United  States  run  almost  parallel.  An  iiierease  oi  the 
demand  in  Eurt>pe.  as  hero  represented,  increu-<es  im- 
ports from  the  I'nited  States;  a  slackening  of  tho 
ili>inand  reduces  imports  from  the  L'nited  State's.  At 

'•  l"iiiu-d  SlaU-w  tieulugical  Sun«y,  '"Jliuoral  l{c^«.lurc^;^  ul  tlw 
rnitcU  States,"  IMS,  pai;M  IflS  and  m. 
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DIAGRAM  in.-EUROPEAK  DEMAND  FOR  IMPORTED  COPPER: 
1895  TO  19M. 
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DIAGRAM  IV^ONaUMPTIQN  OF  IMPORTED  COPPER  IM  GREAT  Britain,  rMPORTS  FROM 
THE  UNITED  STATES  AND  OTHER  COUMTftlES:  1895  TO  .oo*. 


DIAGRAM  IVA^AVERAGE  LONOOH  PRICES  OF  COPPER.  .895  TO  1901. 
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DIAGRAM  V.-CONSUMPTION  OF  COPPER  IN  FRANCE: 
i8g6  TO  190s. 
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DIAGRAM  VI.— CONSUMPTION  OF  COPPtR  IN  GERMANr: 
1895  '9°*' 
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the  sanio  time,  with  reduced  expuiLs  fruiii  the  United 
States,  the  line  of  deaheA  repraMnting  the  imports  from 

other  oounfrios  is  slowly  risitifr:  in  tintwilhsfand- 
uijf  the  fall  ill  tho  Kiiropean  doniuiid,  the  line  suddenly 
goes  up,  while  imports  from  tho  I'nitcd  States  show  a 
hesivy  declitii".  Thf  rise  of  the  il<'in;iii<I  and  n  jmrtiilel 
ri.sc  of  the  iuiportn  from  Amerieji  in  lt»n2  are  atToiu- 
puiied  by  a  dedine  in  the  imports  from  other 
souroeB. 

A  comparison  of  the  lotiiU  foi'  the  ciimdreimiiil  jK'ricxls 
18!>o  to  181<s  and  189»  to  r.to-_>  (see  Table  37)  shows  that 
wliili'  till"  EufujH'jin  (leiiiand  rose  from  lt;»»!.5."i<*>  to 
l,iHi4,0t>:i  long  ton-,  llie  imports  from  the  UnittHi  States 
itilfrom  38!).44n  to  ;;iH.n;!;5  tons. 

The  etfeet  of  the  latest  price  ntoveniont  upon  the 
Anieritim  export  tnule  wa.s  not  alike  in  the  princi|)al 
Uurope&n  markets. 

Diagmnis  IV  and  l\\  illustrate  the  correlation  be- 
tween the  London  price,  the  consuinption  in  (ireat 
Britain,  and  the  imports  from  the  Tnited  StatM  and 
other  countrio-s.  Tho  n^snlts  appear  to  be  the  same  as 
shown  for  F^urope  as  a  whole.  In  the  French  market 
the  deolino  of  American  imports,  »»  shown  in  Diagram 
V,  created  somewhat  of  an  increase  in  the  imports  from 
other  countries,  not,  however,  corresponding  to  the 
shortage  of  the  former.  I)ia<rn»n  VI  shows  for  (ier- 
many  a  parallel  movement  between  the  consumption  of 


tliat  country  and  the  imports  from  the  United  States; 
yet  the  decline  of  American  imports  in  1901  did  not 
increase  the  imports  froin  oiIht  r  i  nntries. 

While  the  effect  of  high  prices  from  1899  to  1901 
upon  tlie  export  trade  may  appear  nnflaTorable,  yet  it 
was  dcclareil  liy  the  Amnlpvmati-fl  ('i>])p(  i-  (V>tnp4iny, 
in  it.-  othi  ial  statement,  that  ''the  portion  of  the  cop- 
per which  has  been  sold  has  realised  a  larger  profit  than 
would  liin  e  Im^cu  realizerl  Imd  all  the  coppr  r  wliieh  had 
been  jirodueed  l)een  .-old  at  a  much  lower  price.  "  This 
view  is  borne  out  b^-  tho  following  comparison  of  the 
production,  pricett,  and  dividends  for  the  years  1895  to 

Prvdiidion,  prica,  nnit  dividfiidn:  /.V9,5  to  I90tt, 
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Table  42,  whidi  follow-,  .shows  in  detail  the  atattatios 
of  copper  mines  for  1902: 


T.«BLis  4a.— DKTAILED  SUMM.XRY:  tfl02. 
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Tablb  4U.— detailed  bLMM.UiY:  liWl'— Continued. 
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GOLD  AND  SILVER. 


By  Isaac  A.  HoiricwicHf  Fb.  D. 


Gold  and  silver  tninen  tw  treiit^  In  this  chapter  em- 
!>race  (I)  ji:ol<i  \V!isl)iiiy>,  couimonlv  known  u-*  pliici^rs; 
(2)  deep  miue^,  which  yield  gold  and  sil^'er  bearing  ure; 
and  (8)  ore  dreming  and  redactioo  works,  coininonly 
known  as  mills,  iiml  oix-mted  either  in  lonncttiori  with 
mineM  or  independently,  bnielters  were  clat»ilied  ut  the 
Twelfth  Genauit  aa  maaufaetui'iBj;  establiahmenta,  and 
\vri  .  tIierefore«zclad«d  from  the  census  of  mines  and 
4iutrricj«. 

The  precious  inetala  being  freriuontly  usaociated  in 

t!ii'  I '11-  with  Iwise  tuctul;*,  a  pro^xr  rltu<siti(*ation  of  mines 
by  the  chamcter  of  uiuUiIs  pr(>dn«-e(l  is  attended  with 
oertaJn  difficulties  and  must  iK>i-fom>  appear  artificial. 
Thus,  from  a  minenilogital  or  metal) urjfieal  point  of 
view,  an  ore  assaying  50  poimds  of  copper  to  the  short 
ton  and  only  1  onnce  of  gold  is  a  eop|)er  ore,  whereas 
f;cii-i:i  I  I iiiiiiii  ii  -taiidpoiDt  it  i>  ii  jjold  oiv,  since 
the  value  uf  the  i  ounce  of  gold  ii»  about  three  times 
the  value  of  the  copper  contained  in  the  ore.  The 

criterion  iiin>t  '!i>tr'niiiiic:'  'ly  the  ol)jeet  of  the 
cla^Uicatiou.  The  object  of  an  iiiduiitrial  ceiuu8  being 
primarily  the  study  of  economic  conditions,  the  classi- 
fioatioo  of  industries  muat  be  based  upon  an  eoooomic 
test. 

The  product  of  a  mine  m  accordingly  defined  here  as 

A  lto\d  anil  silver  ore  whent  vn  ttn'  [ireeions  nietuls  con- 
stitutt;  thi'  priueipMl  elements  of  iti  commercial  value. 
The  statistics  relative  to  the  mining  of  copper  ores  car- 
r\'inff  >m;ill  values  in  }rold  and  silver  nw  presented, 
together  witli  tliotio  for  other  copper  ores.  Argentif- 
erous iron  ores,  valued  ebieflyas  fluxingmaterial,  though 


I  carrying  small  tpmntitles  of  silver,  aro classed  with  iron 

ores. 

Thiv  rule,  like  any  other,  i»  not  without  excepiioiu;. 
The  value  of  argentiferons  lead  ores  follows  the  fluc- 
tuations in  the  market  prices  of  silver  and  lead.  Tlie 
price  of  silver  in  ltH)2  wan  the  lowest  in  luany  years. 
As  a  result,  some  mines,  whose  product  at  the  prices 
Tilling  ill  was  rcfptrdcd  :is  silver  ore,  realized  in 
1902  leas  for  the  silver  than  for  the  lead  contents  of 
their  ore.  Many  more  mines,  which  at  the  previous 
censuses  wi  ic  i  l;i-.-(  il  -silver  mines,  would  now  have 
1  to  be  couiiidcrcd  lead  mines,  if  judged  by  the  relative 
I  values  of  the  silver  and  lead  contents  of  their  ores. 

Such  a  clas.siticjition  would  obviously  be  purely  aeci- 
I  dental  and  wouM  destroy  the  valae  of  all  comparisons 
I  with  the  result*!  of  prt-viouseensnses.  It  was,  therefore, 
^  deemed  necessary  to  include  all  aigenUferous  lead  mines 
I  among  gold  and  silver  uiiue». 

I     There  was,  furthermore,  a  very  nnmerons  class  of 

mines  whose  operutimi-  ii.  lt'"j  wi-r.'  .  ontii.)  il  ff)devel- 
I  opment  woric.    Any  cla»!>iticution  uf  i^uch  mines  by  the 
I  character  of  the  ore  in  sight  in  advance  of  actual  pro> 
ductioii  is  of  necessity  urbitriiry,    'I'linuiili  thp  work 
I  may  »t  prciseut  be  pursued  m  itb  the  prosixict  of  tiudtng 
I  goii  and  silver  in  paying  quantities,  many  of  these 
mines,  in  the  lifrht  <if  i>:i-"f  ex|H>rieu«'<',  will  i!i'\i'lit]i  it)ti> 
copper,  iron,  or  zinc  miues.    Yet  the  commercial  na- 
ture of  the  investment  ImpreHses  all  such  venturm  with 
the  chamcter  of  gold  and  silver  mine-. 

Census  statistics  of  the  gold  and  .silver  intUistry  trom 
1800  to  1903  are  sommarized  in  the  following  table: 

<«») 


510 


HIKES  AKD  QUARRIES. 


Tablh  1.— COMl'AKATIVE  SUMMARY:  1860  TO  IflOS. 


rrooadnt  mines. 


To»»I. 


Namberof  mtna  [  i.VK 

Mnmtter  ol  ap^mtoni  I  ■2.<id-2 

i»I«rl«l olDi-lBl-.i-lt  rlt^.tMo.  i 

NumlR>r     i,4m 

8aUri<!>  I  «.%,0Tr,.7:s 

ATx-riiKL-  iiulUlKT   3i;.  U2 

WiiKtt.    »3»,m7.Wi 

Oititruol  wort   SsaSyOW 

Mli>r«^ltiin<'iiiM  ■■xpt'iisc-M   {5.%T(Hi 

Cn«l  I'f  MipplU'"  and  mii-  ' 
faTi.iln  *1<i,<W,7«> 

Tfiliir  ift  pntcluc-t  nl  miiM*: 

TotAl  W-Mlfi.' 


HT.S 
Sa^l,  llK 

2.3ai 


without 


All  mtno. 


:;,cii: 


S3,*ril 

1006,  laj 


'*S.a.'7,7a'.  «77,l.>l,3* 


2,  SRI 
SU,MS,  470 

ii,7oa 
efri 


DiM-p... 


.S77.1M.!™  I...  '*T7,lV4,3af. 

.1  $s,32T.Tai    ^\:tn,rin  '  


.'i.7tH  ■ 
$7.Jlt2W  . 


4,7XS 

S73 

tl,  847,  373 


Ota 


47. «»  <ijtl.434 
^17,636,176  it4O.4U.0U;:  I 
B  10,8611  &.4ZI,Wl 

«.'i,(»7.'i,rt77  $il.77l,!'l,-|  ?I:!,S17.7:S 
tM,0S2  v^l 


14.415 
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r7,l.Sl.a2« 


"Jf!2,a4l,74.S 


1C,W>» 

ts,7«e,.'cu 


»l,0tll.X13  : 

f2l!,4.'W.652  ! 

»t6,i;77.r*A 
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(•-> 
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«S,37(<,fi7» 

Sl.WW.3.'i4 
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(1.  4f.7 
»5.4i7.Wft 

?2.2(B,9W 
»lll,i',77,.StW 


,20.' 


II,;<1« 


.  jir.,r.77..^i« 


?K.,.v;i,7s6 
$17,  ira,  ITU 


Id  pamllol  cMliinms  with  data  relating  to  regular  pro- 
dpcfi-s,  dosigimtod  fis  "  ppoductiv*:" 

Tabi-is  S. — OfmpanUwt  Mimnutrt/  of  f,r<.<biaire  nad  of  ,lnvli>i'ii>ij  uml 
jmMl'iangmintBwitimillltiUef'iioyi-tii.u  inih-  Viii!edSUUe$:  ISOt. 


XUltllH-T  UiitH-x  

NuiuIht  


W««:<'  «'nrn<  rx: 

Avi-n>Kf  numbvii  
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Value  of  Imlliiiu  C(MI(mt«: 

GoM  , 
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]  lH;v<  l<>plns 
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otii.  r  iiH'Ulf  

Tcilal  irrvMw  vAluf>  

Av*.r»fr<*  p.T  (<n» 
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Avvntg^  ucr  Uml  

VkiM  «!(  piDduBt  at  intB*  


MO 


6,  KM 
|7.(»\ix:i 
»rjK,J32 

$1,IM4.I40 
»1.4.V!,7I9 

S2,7i'0,:cn 
i.aa6,7j7 

$l^,44^l,^ 

9»,oi4.eai 
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ta 

Js,r?i,fi7» 
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nd  MO- 


ATS 


r.,»i!.i 

J3.774,12J 

Jl»\239  i 
$I,71.S,2S1  I 

»2,7.S3,2I1 
il.l25,«8(l 

>■(»,. 
H,  847,747 
%\t 

H.STS.lll 


81S 


H<'V.,1..|,- 


lor. 


i.\ll  >!iailsll<;«.  cxc<ift  tor  prodiifi,  for  d«n.i>  luint'i  oiiiy. 
=  Not  reported. 
'  EstnblishnK'ntF. 

•  Incliiil{«  2,'.i<l7  wiarli  d  cmployo*'  whof*  salaries  are  Included  In  amount  p«id  waRC-varnors  and  arc  not  setiarablc  theiefroin. 

ft  Ineludtri  an  citttnmtiHl  i.r>>1iictl4>i>  of  SI  ,1;$^. 181  f.^r  »  nuiulj«r  of  unall  mln<j*  for  whu-h  nj>  rft.;.rt>  wcr».i  r<-c<-lvt.(l  dln  rlly  fmin  opcnunrj;. 

•Tbo  value  of  the  wpper  and  lend  liv-prtxiiipl  for  I'tah.  ('<>Ionido,  and  Montana.  tl.Sw^.lT^.  I«  added  to  the  vslne  of  Iho  prevtouiraetali'.  The  product  itirludt' 
31, 7*7,474  ouncofi  of  illver.  which  ivcre  rejxirted  at  euiiiinf;  falut;.  For  the  purpose  of  I'omjiarlson  the  value  has  bc*n  roilwe<t  tocorumerclal  value,  at  the  ralL-  < 
flllM  |iet  ounce  flue,  wiitch  wa«  Uieavsni^  fur  tht-  vi'iir  IS7!>  and  18«0.  The  total  vnluo  roiiorted  at  the  Tcnih  Cenrai  was  579.179.7')*.. 

Few  reliable  compariMOti  can  (ie  based  upon  the  fig- 
nres  samm&rixed  inl^ble  l,«s  the  method  of  collecting 

iiiid  prcscntifij;  tht?  data  varii-d  from  <  (  n-n-!  to  tonsus. 
Tbe  8tulifiti(»  for  include  those  for  minc^  at 
which  only  development  work  was  done.  This  is  prob- 
ably tnir  of  the  ]>rovi<)us  C<'n.suH  rrport.^.  'Y\w  iotiils 
for  llKKi  were  therefore  .siiiuuuirizud  to  ahow  also  tb«- 
statistics  of  mines  repoHin<<:  devdopntent  woric  only. 

DiVi  Jopiiunt  irorl-. — In  Table  1  is  showti  tlie  (?xteiit 
of  developuieut  work  done  in  mines  from  which  no  pro- 
duction was  rpported.  This  kind  of  work  was  generally 

prO.SPflltril  til  ^Oll;!'  C.Xtvtlt  ill    |  il'i    1  Ucilltf  linilPS  US  woll, 

but  vios  always  reported  us  a  part  of  the  oi'diiiary  min- 
ing expeiuee.  In  many  cases  the  aooonnt  was  Icept 
aepnrately;  trhorr  it  tvu-  not,  rm  s(>pamt<i  roport  foiild 
be  made,  for  the  o^)erutor.s  were  unable  to  estimate  thn 
ooet  with  any  degree  of  accnraey.   The  total  araonnt 

expendctl  bv  rfo-iilnr  pr')(bu"pr=<.  n>  far  as  r*'p>>rt('''l.  wiis 
$^,663,^:^1*.  There  were,  moreover,  a  ituuklit-i'  of  mines 
the  expenditures  for  which  ktrgely  e.xceeded  the  re- 
ceipt". In  some  hi.stanfes  fliis  nnty  ti;i\ c  'xm'ii  due  to  a 
ptxjr  ^rade  of  ore;  iu  oibers  tu  unlavorable  conditions 
whioh  made  mining  unprofitable.  In  most  oase.s,  how- 
ever, an  examination  of  the  mim-  reports  disclosed  no 
dillerencc  in  the  grade  of  ore  or  the  charges  for  treat- 
ment and  freight  as  compared  with  other  producing 
minpss  of  the  same  district;  the  excess  «>f  expenditures 
ovttr  returns  was  therefore  presu»iubl\  due  to  outlay.s 
for  development.  All  such  report.s  were  dassitied  sep- 
arately. This  classitication  was  not  extended,  however, 
to  mines  combined  with  mills,  for  in  such  cases  heavy 
expenditures  might  have  been  incurred  for  mill  equip- 
ment and  construction  work  other  than  development. 
A  summary  of  such  miue«>,  dUitiuguished  an  "develop- 
ing and  produeingj'*  i«  prvaeated  in  the  leUowing  table, 


1.71S 
Jl,»i,s;7 

$tO,4?i 
J7t!,-4D 


606 
M71,611 


Svmh«r  ofmhut  and  operators. — ^Tlteae  terma,  wliofle 

meaning^  is  perfectly  plain  in  ordiiuii  v  Imiij^iuioc.  i  nquire 
a  further  dutiuitiou  when  applied  in  a  statistical  senm 
to  gold  and  silver  mining. 

Thrrf  nvc  few  iiiinr-'  which  reprcsrut  mie  original 
location;  most  of  the  mining  properties  re-present 
'*grottpe"  of  mines,  which  were  at  aome  time  pest 
operated  n«  indpprinli'nt  undertakings,  but  have  since 
been  uniU'<l,  by  purt  liji-se.  lease,  or  othei*wi«se,  uuder 
one  mana>;ement.  The  identity  of  some  of  these  mines 
may  still  be  presen-ed;  in  most  cases,  however,  their 
accounts  are  not  taegregated,  or  are  only  imperfectly 
segregated,  on  Che  boolra  of  the  present  owners.  Thus 
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some  operatoi°»  will  make  a  separate  report  for  each 
Knioe,  while  otbeia  will  make  one  report  for  the  (n^up, 

thou{,'h  tho  differcnoc  Krtwccn  (lie  pi  njvTtu'^  ninv  hr  in 
the  system  uf  bookkocpiug  mtber  tiiua  in  uiiuin^  cou< 
ditlons. 

Whr  n>  II  iiiiiio  was  operutcil  In  ;i  li  >-r.'  :i  i  p}x)rt  wa« 
required  frum  liiiu.  But  iu  6ome  luining  dktriuU  it  is 
cmtomary  to  apportion  the  mine^  in  small  allotments  or 
"M<n'ks."  anion>r  fi  iiumh.  r  uf  miners  worVinv;  .m  ;i 
roj-uUy  and  designated  tt.-i  "lesseeii."  Tlie  shittiug 
efaantoter  of  this  class  of  "lessees'*  precluded  a  «om- 
plfti-  ('anvrts.s-  of  their  ope rntini,-;:  in  all  -ur-|]  cii-r^- tlif 
owner  of  tbe  mining  property  was  ivquinrcl  to  make 
one  report  covennfi^  ftll  bis  lessees. 

Ill  |il;irri'  niininfT  there  hit  luinirrnii-  ]ir.:.-]».|  fiii  s 
and  gold  .seekers  moving  from  plaec  to  place  who  can 
not  be  reached  by  a  census  of  mines.  These  mlnera  are 
not  included  in  tlic  iiunilxT  of  i ipf mtors.  hut  thfir  pro- 
duction was  aiicertained  from  otiier  reliable  t^uurees  and 
isindttded. 

A  nutnbt'r  «if  mii'"-^  rh;iriLT<''1  Imnds  in  llie  course  of 
the  .yeur,  and  >sepuriite  reports  wxva  received  from  eufii 
of  the  |rartie8  by  whom  the  mine  was  sucoessiTely 
operated,  tiie  Ux-ulion  an<l  <'(]uii)nieiit  of  the 

mine  remained  lite  t>ame,  yet  the  cbanu-ter  of  owner 
ghip^  oapitaluBition,  method  of  treatment  of  the  ore. 
etc.,  in  soin*'  cast's  hud  undergone  a  clian}.'e;  a  r  oitifij 
nation  of  lietei-ogeucooH  reports,  made  by  dilfereut 
Operators,  into  one,  for  the  mines,  was  impracticable. 
!Mills  opr'rnt^'il  in  conneclion  with  mines  were  by  som<> 
operatt>rs  reported  seimnitely  and  liy  olhei's  were  in- 
claded  in  the  mine  r«-]K)rl. 

In  nrder  to  fiieel  all  tliese  vtirvtiin'  c-oinliticMi':  it  was 
deemed  ««ivisable  to  accept  every  individual  report  as 
a  unit  of  enumeration,  except  that  reduction  workt^ 
when  eoimerli'il  w  illi  rniiK's  were  in  all  case.s  c<iiintfd 
as  a  |Turt  of  tho  mine  tHjuipmont.  The  number  of  itiine.s 
and  the  nun)ber  of  operat<or.H  as  {riven  in  tbe  tables  are, 
therefore,  identicid.  The  total  uamber  of  active  mines, 
a.<i  here  d»i lined,  was  :i,i<92. 

Thei-e  were,  furthermore,  3, '252  minef^  which  were 
operated  in  l!M_>2but  reported  no  production,  the  work 
being  conlined  to  the  development  of  the  uiine.s.  This 
does  not  indude  nuning  prospects  ujxjn  which  "lissess- 
ment  work*'  was  «lone,  i.  e.,  the  quantity  of  labor  re- 
quired by  law  as  a  condition  for  boldin(f  title  to  the 
mining  claim.  Tbe  scope  of  the  census  of  mines  and 
qnarrie.s  did  not  comprise  a  canvass  of  mining  pros- 
pects, but  a  iiumljer  of  minin|^  properties  locally  re- 
ported M  active  or  in  tho  development  stage  proved 
upon  inquiry  to  be  mere  prospects.  The  number  of 
claims  which  were  thus  reported  and  the  nmnber  of 
their  owners  are  shown  in  the  following  table,  by  states 
and  territories,  arranged  according  to  the  number  of 
daims  reported: 


Tabuc  3. — Mimtg  protiMtt  ttpun  which  uttutmetU  work  watdon*,  bji 


BMX  OB  TiMiwirr. 


Haulier 
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ovnen, 
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\\  iishiiiiton . 
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mi 
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«2 
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4I» 
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«W 
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IM 
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SI 

W 

30 

SO 

17 

17 

2 

2 

1 

1 

1 

I 

As  shown  by  Table  tiie  attention  of  tbe  prospectors 
was  turned  tnuinly  to  (Jalifomia,  Wawhington,  and  Colo- 
rado, over  tuie-half  of  tbe  claim.^  being  located  in  those 
•  i  states.  The  lowest  rank  anion*,'  the  Western  states 
was  held  by  Montana,  which  reported  only  17  pros- 
pectors. rrosjK'ctiiig  in  the  Southern  states  was  excep- 
tional. The  total  nnniber  of  claims  reported  exceeded 
l)ut  little  tbe  number  of  owners.  There  were  in  ail  48 
owners  reportincr  more  than  one  claim  each,  and  the 
total  number  of  ehiims  held  by  thoB  was  41!*;  the 
highest  nmnber  of  elaims  hold  by  one  owner  was  d2,  and 
was  reported  from  Oregon.  The  followin||^  table  shows 
tht^  distrlbutioD  of  owners  by  the  number  of  claims 

held: 


Tahi.K  4. —  Ihiiiihuinii 


III'  liiiitiiifl  iii>»ij>'rion<  III/  niiiiih'r  of  rliliiiif 
h  ill:  nMi?. 


Tottf. 


a.... 
4.... 

6... 

7..., 


m., 

n.. 

IS.. 

iti.. 

•a.. 

R. 


Number 

of 
ownen, 


a.  145 


2 

I 

8 

» 
2 

i 

7 
4 

2 
4 
1 
1 
2 
1 
1 
2 
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Number 
ot 


Mai 


12 
12 
IS 
12 
42 
K 
M 

2i 
u 
IS 
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Tbe  total  number  of  mines  reported  as  idle  was 
This  number  embraces  only  mines  which  had  Ijeen  pre- 
viously reputed  as  active,  and  the  owners  of  which  were 
therefore  either  communicated  with  by  mail  or  xnsited 
by  sp(!eial  agents.  There  wero  doubtless  many  more 
mines  which  bad  at  some  time  been  operated,  but  were 
idle  in  ma. 

Charaeter  of  ownership.— Tha  mujoniy  oi  gold  and 
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silver  niininf^  nnterprbes  in  19U2did  uot  haw  lui  incor- 
porated form  of  orgiunbsfttion.    A  di»tinctiuii  is  to  bo 

noted  in  this  respect  hctworn  dor  y)  ininri-  uml  tliuse  in  the 
development  Htogc  on  the  one  iiuiiti  uii<i  plac<;rs>  un  llie 

Other  band:  while  about  one-balf  of  the  fmnner  were 

operated  by  incorporated  oom[mnie»,  the  owners  of  only 
about  one-sixth  of  the  latter  were  incorporated.  An- 
other notewoiH^  fRct  i<  that  the  uiiijorhy  n\'  ineorpo 
rated  oompaaies  wore  ongajjed  exclusively  iu  develop- 
ment work,  whereas  the  majority  of  lirius  and  individuals 
o{)erated  producing  mine>i.  It  would  aeom,  tluM-cforc. 
that  the  corporate  form  of  owueri»bip  is  more  favomhie 
to  the  development  of  modem  mines.  The  foUowin>r 
table  presents  the  cfawification  of  all  mines  by  charac- 
ter < if  ■  i^vnership: 

TaBLK  a, —All  wu»a,  ctumi^ed  hii  (Immncf  of  ovuenhiii:  IDOj.'. 


\  ntcd 


I  cum- 


tUlltlM- 

Mnn    t)>dl-  Otber 
cam-     ""^  I  vidual.,  tofio. 

ptiny.  ! 


All  mirn'f  . 

tffwdiwiag  mines: 

Total  

I>cep  .... 
riacer 


Hiemioes  classed  as  "'other  form''  included  coopera- 
tive itssociationSf  minea  held  in  joint  owoerBhip  and  by 

estule.s,  etc. 

The  corporate  form  of  ownership  was  especially 
prevalent  !irtinng'P''odnciiig  mine-  in  Ari/nMu.  Tolorado, 
and  Utah;  the  owners  of  more  than  one-halt  uf  all  mines 
In  the  tirst  two  and  of  four-fiftha  of  those  in  the  hu-^t- 
named  >tuU'  Ix-intr  inoorporated  compcinit>>.  Among 
mincH  repurliiig  developuient  work  only,  the  torpomte 
form  predominated  in  Arizona,  Nevada,  Ore||Da,  South 
Dakota,  Utah,  Washington,  and  Wyoming. 

The  share  cootributed  by  each  type  of  orgaDizatiou 
to  tlie  prodnotion  is  shown  in  Table  6. 


Tablk  U.—Pmduciity  mim-t,  damified     ^arader  0/  owHerithi/t  and 
wiIhc  q^jirodiici.'  J90t, 
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1.0 
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7!,;47 
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'  i.m 

1.  i1>'>.  If*) 
<  K-A1.791 
7«l,7lll) 
1           91,  £S 
l.UW.Hl 

If..  V 
V:  1 
11.7 
l.T 

l..,l('.> 

i.Tin 

*  TUr  '  lii'l  rli»K''i(u'<I  "  priHlilc'I  « 11!"  t-xc'lmlfil  in  ittiiaiitiritr  thi«  nvf  niiriv 

The  preceding  table  .siiows  Uiul  the  coriwrate  fum 
of  ownership,  though  adopted  only  a  little  over  one- 
third  (»f        iiftiv)'  riprn'utcirs,  figured  iu  morr  tltiin 


four-iil'ih-.  i.tt'  the  loiul  output  of  the  minc.H  and  showed 
the  largest  output  per  mine.  Both  firms  and  individ- 
uals belfMiuri  '-  to  the  smull  type  of  producerM.  Other 
forms  of  1)1  L'luiizatioii  repre.sentwl  but  three-tenlhi^  of  1 
per  cent  <>t'  tin  total  output  The  corporate  form  of 

ownf'rslilp  phiN  ed  ii  more  imiKjrtstrit  purt  in  rleep  than 
in  pkuer  luiniiig.  the  ownership  ot  aiioui  one-half  of 
all  deep  mines,  contritaiting  over  five-sixtlis  of  the 
prcKluct.  l>eing  that  of  incorixiratetl  t  onipanie.s.  wheivas 
the  uuiuher  of  incorpoiiited  owners  of  plurer  niiiies 
was  leaa  thxm  one-sixth  of  all  placer  mines,  and  thi-ir 
product  wnis  but  alxnit  one-half  of  the  total  for  all  mine!i. 

The  following  table  is  a  i-iumniary  for  uiine^  owned 
by  incorporated  and  bjr  nninoocporated  operators: 


tAaLa7.-8UBlUfA&y  FOR  ALL  .MIKES,  BY  CHABACTER  OP  OWVERSHIP;  1908. 
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4  IB  aMltira  i«  ttiu,  ti,<ss,m  npN««nii  tli* pioAiicl  of  mints  Sir  wlU«h  the  nuBiN-r  tif  opentM*  rad  ebtn«icr  of  oirocnlilp  was  not  wpoitMl,  M9S,flai  iietn^ 
the  voliw  imduMii  bjr  d«?p  laliin  and  •l.ltS.im  Uwt  l»r  pl««rn. 
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Ai)  appears  from  TaUle  7,  there  were  apiiroxiiniitelv  I 
9  wilafi«d  olSclaU,  clerks,  etc.,  to  nn  aveni<rc  inim*  of  | 

iMfor|ioi'nt«'{)  <i\vii»T>hip,  \vlit'rt>!is  only  I  ii>';;i-  ii'  4  of 
ihoftc  owned  hy  luiiiu-orponittMl  o|M'ni((>r-i  liuil  cvfii  1 
HUlAfied  employee:  fvitlcnlly  iit  the  iiiincs  of  uniiieor- 
Iioi-atcil  (>wiii't<  tlh-  «oik  iisuiilly  Hoito  li_v  salaried 
j)loyees  wax  iM'rfoniit'd  by  the  ojMiralors  thi'iiisclvcs. 
It  U  worthy  of  not<^  tllAt  notwithstiindinjr  tlic  lart;c  | 
nunilwr  of  mines  under  ror|ioriite  ownership,  the  ;,'old  j 
and  silver  mining  industry  remained  under  loc-al  euntrol.  ' 
The  locution  of  thi;  ^reneral  office  of  the  luino  uuty  bo  i 
taken  as  a  test.    'T\\i-  following  strif<<niniit  ^!ifi^v<  tlif 
mimher  of  mines  w  illi  ^Mtenil  offices  iik  lh>   prineijml  , 
liusiness  or  niitiin>^  eentersand  those  whoM'  ollieeswero  ( 
locAted  in  other  cities  or  towns,  or  at  (he  niin<<: 


tiacMiMX  )>p  uBiiniAi.  omcB. 

All 

luiuit  vork 
without 
pnxlai'- 
tlon. 

m 
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Ti 

l» 

n 

m. 

T» 
ITS 

It? 
ti 

Till'  niiinbei'  of  eonipanii's  with  <;en<M'jil  fi!Hee>  iti 
iarg\!  hu»inei>i«  or  milling  ceuteri»  \<n»  considerably  >4hurt 
of  the  total  numbar  of  incorpontted  oomptuiieg.  More- 
IMWeS-Ol  33 


over,  thojsp  with  othre.s  in  Ssm  FraneiM.o,  fcvilt  Lake 
CHy,  or  Denrer  were  likewiM}  mostly  local  concems 
wliosi'  mines  were  situated  wilhin  (h»>  ~:i'iic  -.t:itc.  Tlii- 
Wiisei|ual|y  triii?  uf  pixnlueing  and  of  devolopinj;  mines, 
wbifJi  fiwt  appears  from  the  following  9tatemmt: 


General  c^ea,  lehfther  reitkin  or  inMrouf  the  Hale  vAtre  Ihemineir 

niliiolfil:  190i. 


MCiTIWS  or  OWBIAL  OPPICB. 

LM'jtTinX  <tP  mNc 

win,  in    Willi. .lit 

lllfl.ilf.  Uii'^tali'. 

m :  ST 
a«s  j  i» 

m  i  « 

Develdflng  

The  few  pruducing  mine^  with  custom  odiec^  in  New 
York  and  Boston  bad  but  a  very  Hinall  part  in  the  jpAA 

and  silviM  iiiinin-'  industry  in  l!«rj.  Th'  i:'  ;i':iire>rate 
prudtict  amounted  to)tl,ll^2i,2tK)-  5  per  i  iMit  of  the  total 
for  the  United  States — and  the  avera}.'p  product  per 
company  was  only  ^m'JWMi. 

Capital  stuck  oj'  ittcurponUtd  comjtanieis, — The  capi- 
talimtion  of  all  incorporated  gold  and  silrcr  mining 
companies  for  ll'i'rJ  is  shown  in  Tables  8  and  1»:  the  for- 
mer relating  to  pruducing  ntiues,  the  latter  to  such 
reijorted  develoiHUeut  work  onl}*  for  the  year  1902. 
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Taiiih  K.— capitalization  OK  INCORPORATED  COMPANIES  OPERATING  PRODUCING  MIXES:  1902. 
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Divi'lt-'ii*!.*  ImM  ..•••.••••.k.i 

Cumnion— 

Authorised— 

N«mb<ii  o(  ^ar» 
I'm  valui-  

SuuibsTOI  slinru*.  iHO.  1"T  liV. 
I'ar  nhiv  8l,l)0i()ti.\  j!Ki 


$:'.,iiT.',i.«ii 


to.  IHK)  I  *J,  <««i,  lC«i 


■>l.«1.^.7^ 
W;,  Til),  nix) 


(mo,ti:i'..  HT 


7iiii.T«l.'.i7l 
Sl.llH,317,tJT 


PrefcmKl  — 

AuihinlittI— 

Number  ol  ritam. 
Fiar  ratue  

t»««t— 

'  Var  v«liip  

Ulvlf)c-n<l-  pill  1 . . . 

Boadf: 

Authoriznl — 

Number  

I'nr  valiit?  

iKMUtil  — 

NurrilK-r  

("ivr  v»lni-  

Inteiwt  i»«iil  

A»eauD(Mil«  Ivvltjil,..  


i^.r.'.  0-0 
fo.i.n.rj.i.io 

:!»l.i:i«.i 


■.u\.m.{m 
•Hi-.'.ix.mi 


J-.'.cwi.cm 


.>l.:i:ti.:>Ts 


t.in.m  I. 


■i",.vn.  i.ii  0  ti.i;t4.i.ii; 

tm^m  .]  I1.0MMW 

1 


fli.'.lfii'.,  HIT 


M'l.'.T'' 
!•>.  Ki'i.  :i»> 

■jyii,  1 1" 


9i,m,m 

!t.aoo.ooo 
ti.  lait).  twit 


-Vm.  iv.i 
171, 

f7,alB,9[ID  ^ 

I.Ta.rttI 
fh,Ti:;.'.n) 
J'.'».|,:i'.ici 


1  j,  'jti.,  .lii 


lT,»..T..Vii 

?JJ.        1. 1»  *.! 


S^-ii.  I'll,  ^i-i 

.iH.  Ill*;, 
)I1\»W.1IM  I 


:!l'..  ITL'Mll 
STi-.  L.iM.  A'<t 

|B,jioo,«n 

Sl,|ils.."W 


5Tl>.;t.'>,M0 


^•.',;uj|,,"j.i) 
57^,  IV-4V  |.<itj 

t«».«MiM» 


-11, 

?7;,  u»i 
Jl.  "H,(i  ;is', 


«i.aoo,«ii» 

Si.lM 


t.m 


NerwU, 


Nninlx'r  of  iiii'nriMimlcd  OWUMMIlM     . . I  H 

Oiipltitl  xiirk  nnil  bultd* iMUtd..  9tt,(KI.'i«<« 

Oapital  aoek:  • 
Tiitel  aaUuntaad— 

rwmtiM  »^iK,WO 

ToUllamrtI- ^ 

Vttmlup  J«l«M.itM 

SMdeoit''  i<«i<i  r  m.m 

Cnnmnn—  | 
AuUrarlaed—  ) 

NuaitiaattilMM.In,csa,ain 
ParvalM  ||tt,0<3,«l0 

Kuuitierof  Hhnn.-".  I4,nv.,  n)| 

fnrralm'  HV.SOI.iW. 

DlvMru.l.  iwiil . . .  r."».  firt 
fceterreil— 

Anthi>rlxe«l— 

.VnmbiTiif  NhHri'ii,  4-'m,tMii 

nirviiliH'   fWi.nJU 

MambsTofabiuva 

PITMItntw  pMH  **■ 

Bondn: 

.^ulhorUed — 

Number  

I'ar  rahie  

IkkiioiI — 

NiimlKT  

Pai-Talua.. 


<«4,4W,«W 


tM.sm,«iii 

l7,:itT,  .••ill 
9tit»  li'iit 


Sorlh 

CandiDH. 


I 


Oregon. 


J.  7:1."! 
1,4M 

8tnr>,ofio 

M2.WI2 


1 

•.'i.xa.uuo  I 

»I.T,v-;,<.»(i 
fl.Vi.li)". 


17"i,.W 
1176,  UW  j 

m.m  • 

<1:MI.  tHHI  : 

^i;.  ',iKi  I 


JVW.-.'tio 
l.^M'JtJ  I 

s;sia,»i» 


I  I'.i. 
S,»'.||>.  ii-«j 

t  a.  171! 


S.2I&.IM0  SI.7I».4II> 


zm.v» 


1,315,000 

n,  90,000 

.■,uc,a» 


l».3»».»il 


in.noi4« 

iKf.l  7111 
Ml,i:i.ii 


Caittllm. 


DalioUI. 


UO.CIU 

•bsccoo 


Texax, 


SS.SI7.0IW  I.V.OOO 
fU.ISO.mt  flM.OID 


IIH.»tI,»l« 


tioo.M) 

*lli,(«ICI 
?H«l.("(«i 


»,7IT.00O 

T'.i  '.»V)  '>■>;' 


mooo 
im.ooo 


•jn.im  

JlflU.  lltKI   i   fi;Hl.(l(lll 


ao^ow  1  I  iai,wi» 

moiow  I...  <u»,«n» 


J.IKl.tKltl 


•58.0071 


« 


n.  III!.  DIM 
|8».2«i,PCO 


n,i«i.«ao 
lNii.aK,aio 

*^i,  iii.ii-ia 

ta.liOl.ITi) 


I 


!iri  '   -av 

tib,WD  ,  ...I  «»K|.«IIIU 


t» 

nOLMf.tOO 


SOtTgObWM 

KR.mt.imt 


2a,4«.oai 
f2i,4jsii,an 

«I»,«HS,OIO 


«,  li'.i.'.'.ii 
n,iiin.ooo 


Wjnomlng. 


3 

$S,01S.«IO 


7.«!S.a» 

i,«llii,W|0 
fS,OU,00» 


7,«e^O0D 

«it,«ii;ooo 


tiookooo  i 
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Taku  0.— capitalization  of  IHOOBFORATI  i>  r<  mi  \  \;i>  l(i:iN)RTIN6  DEVELOPMENT  WOBK  WITHOm 

I'KOIXTTIoNl  j>kj2. 


UniMfiWwii.  hfl?:  ArtniM. 


CsVUomhi.    Oo)«Md«b    tieomte.  i    Main*.    MaiylUid.  Moutaoa. 


1, 


Ouplftil  •-itx'k  hthI  b4>n(l*<  W(tb-il  , . , 

'I'ltj^l  li'lihnlim**! — 

Viimtn-r  of  >h«r\-.'   Ii'l 

l'»iT  vulii.'  r.i' 

T<p<<il  i-sn.«()—  1 

NiTmli.  r,.f  -h»ni6  jl,(ilQ,e[«.Cti2 

FHr  viiti)>'  .p. Ml,  1«, Ml 

Dii  I  Im>i|<  ixild  n  t)B.l« 

Caotnii  in— 

AntlKiri»ni— 

I'llT  V>lJlIf   

\uni}M-ri-r>Juir\-». 
Tiir  VAiiHj  

Pl»f.  rn  l  - 

AMtlx.r  i/''<5— 

\nitilt<  -rofRharofi. 
t'nz  v^.h:t»  

Niiriittt-r-'(>tiim'-- 

I'ur  '.JiltH'  ....  

I>l(m«iulii  imM... 


Jl.I7(.:i'«\;i6J    rJ.oKi  Jl'>ri.  Ml.  iS; 


fN.'.-i71,-.'ttS 


v.a  i  ir^>  I  sii 

fl".'«i,ic,i    si(«,inn  ?Ti.oi:),;i"'7  si.nx'.ixx)  !'7r..iw.."iii! 


.  I.7l:i.4.!.M'7I 

.  si,i-9i,r>-j.  Hi: 

.'  I.Wl."l>'>,iV. 

n,  162,  mils 


lU  y.il.Vtf.'iiO  c.l,M7.;'/». 
f  j.  I.NK1  ?.i.M,:inJ.ift1  ■fl  .-.',7t."'.  I'Jb 

I  ii>  i  i^,im,7u  I  KLCM.aiii 
 '  I  tnooo 


111    ViH,       .V.Hl  >.l,Tli-, 


tVi-Tl".;!'."!  '  .'•.■>(>;i.»«»j  1  ift.-i'.i.K.ci  M;m>  'J:^.^^■■'.m^  :x>. 77ri,-jW( 
Ml." 'i-ii  ^-it     (Kill, 0(1(1  swi,v*,iMi  JMM'.iw  3i;(u.Ks7.iNi(.>  s'li.  (w 


Ncmda. 


61 

f-f.i.  -(71.081 


m.mt,sa 


AUth'  irl  ici  _ 

NnnilcT  ,  

r-ii  vnldf  

I-ii.v!- 

TUT  i-iiliK'  

!n1<T(-?«t  (mid 
AwwDtiiaita  lc«icHl  


l&.6a8,DIW 

M\  'J  IS 
W.H4 


III  iM.sn.xi 


3,  .Mo 

5.'.  llil 

jf-'w;  .">7ii 


I, 

n,  31111,000 


^1,  (•;»'i 


usi,im 
n.  ISO.  DOS 


i;in.7'.«7,ni)c 


 1        16,1*0  1  


im,<((Ki   ii7,'ifi:...H«i  lo.axi 

'M.Ml.tM.MI  *)lil,  11>,'t,l  ^l  .ll^t.KI' 

m.im  ,  M.'jsj.  I  ll  iii.c>«.i 

tiw,«ott  i  •OB.tm.aM  fi.am,«ai> 


tmom  n.moao! 


f  I.  !>.«;. 
•JUi.  l;tJ 
fW,WI»  I 


11,771,230  j 


tvii.im  ... 


td.m  I 


T<!<l 

f  ISI.IIHI 


JlitJ.  r.ll 


fflKaWsUS  IIIK471.«1 

  WM 


'.<■>.  11'.'.  ci'o  -j.iii. -wo 
?is;,s'^7,i.n.'        ;i-i  w» 

li.i;iy.4I7  '  a7.  a7lt,'.':'.6 
STMN^ftlS  l88.IM0knS 


ns>K» 

St.fli^OQO 

;i4;i..V<! 
fl7.>,:'jV> 
1964 


I 


i>.  Ul  I 
HAl.lXW 

|MDi,a» 


MO.roo 
SWi.iio 


N'lTtllit.r     ;ruitriKiriitni  i'itnj['iititi-«.  

C«plrlut  J-r-M  k  II Jul  Itnti'U  i^iKii.  - 

Cte9lMl>t.ii  k: 

TnUil  «niliHrU>*"l  - 

NlimlR'r  Mf  -Uut>'-.  

I'nf  -.tlltll--,  

TMul  is-.tli''!  — 

Nijlii'iwr  itf  >tuit*u*  ............ 

J'yiT  Viiliii-  k  

|iivi<ti-li<U  I'llld  

t>JtUWiult — 

Aaliiorlavd— 

KmnbernfahnHM. 
P»r  vrtlne..  

NiinihiTitf  ».hiiTr»i.  lat.Cn^ 

Pur  valiiv  I  SiiXMOj 

l>U  idi'ii(Ulail<l... 
rwfi-m-'l 

Aiith'Tlwd— 

Number  of  ahares. 

Par  valoe  

Iffnl^il — 

XitmSrr'ifi'hiiri'!' 
Pur  viiliM*........ 

Oivi.li'ii.l-  i^ii'l.. 

Sonde 

AlJtjT'ri/»'il  — 

NiuuIkt  

I**r  value  

\*iirr5lR»r  

Vat  Miliu'  

InliTtst  piil'l  

AuKi^cuu  tn-ivd  


North  Can>- 


aooth 
DakoU. 


vtab. 


virgHkUu  ,w««hinti»ii.|  wjrotniin, 


IIH! 

sii"),w>i,  s>i"< 


i<« 

ftH.  V.  I  I.  Jlls 


^,(,(►1, '.'•I    i-.-L  w^.K*! 


I*.  r,i;;.  t'i«  1.(111. 1'ji  Mil. •Hl,i'-l">  i:ia, IiumJiO  hi.  iiti.ikmi  :!.«..i,mi  iTy  spi  in*)  M  vi;  <  m, 
«i.;'j.  i;i."i.  (KXi     f  17.  iv.'.imi   tvM.vtt.ou)   si  :i7. 77i>.  ikmj     ?!<::,  stm.i^Hi     Si.ini.nii   Si:u,jii7, '.lio      5.'.7.  i.«i,m,«v 


•M,IU|N,M»      MSM,MO  I  tlAMbSW  I  M7,Ull,tSb\  •n,7M,4(l«     Dt,V»,f^iO  \  IUi.S:ai,«M» 


>;s  ii,.-i.  j.iii 
Sif,  w  mm 

ill.l.-l.ilUU 


1. "11.  V.I.)  Ml>.«l.l!.|.".  Kli  MKl.Mlll 
*17.  ll.'.iiV    Sl'.^l.l.-Jl.llcO    «1:17.  ITll.ff.lO 


an.  500 
Mss.ooo 


mw.Ttio 

$i:iT.  .Iill 


l,l>^,ti)i      7i>.'!7i'>  illlt 


■17,  i'.i7 
*«>,<i37.iKi:i 


vi.vTl.nn 

K'?>.ll^> 

.  Vsi,  r<'.i 

n.iNi^.mio 
1.  iiiii.  ."..-in 



a,tio,m 

1!.(M«.<»0 

«i.a(K.iK-» 


mow 


lil.lKiU,  Villi 


1 7.'i.  iiNi,  iKKi       'i!i,iii;j  mKi 

fl.SI,;«i  ."«l(l        f  i7,  -J>Ml.(HI(l 

Kil,  i:ki,>.ii  I     ;>|,  rj!,,(i;M 


nw^ooo 
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:mixks  and  <vrAi;iiii:s. 


A  <-iiriij)uri>im  of  llic  ri-suli^  >li(>\vii  in  TiiMi-s  s  aiul 
>ln>H>tli(it  tilt' iuiiuuitt  tif  (iiit^tiiiiiliiiLr -li"  k  anil  l>uiid> 
of  the  <'(jiiipanieK  wbk'h  n'iMirt(<i  cmly  <icve1opni<rM)t 
woiU  ill  l'.»itL'  was  ;.'n'ii(<T  lliaii  tiuit  of  lln>  cuniiKinio?- 
iTjiortirii,'  juMilncCiKii.        >*1.17.'i. ;!<">,;-;.")•_'  f<ii'  tlir  f<>i- 
im  r  a>  •■<iiii)>arc(l  with  >^ljfJ4.'.C<'.r,4:i  for  tlic  latti-f. 
'I'lic  •^liai'viif  jdiioTs  in  tho  total  iiiitstaiiiliii}.'' raj>ifali/.a 
lion  of  ptHHiiiciii);  miiK's  ariiouuk'<J  to  S5f.s,!iiC,^7m, 
6.«  per  cent,  wliilc  tlmt  of  dpep  minef*  wa>  ^'.C.t'.,!MVl,s-i;>. 

Tlic  tlivisioii  r(f  ^lock  into  cuiiimuii  aii>l  jji't-fciml  is 
imt  custoiii.ii'v  W  illi  L'>>l*l  iiii'i  .^ilvi'f  iiiiniiiL'  <oiii|iairu-'. 
Ill  l!Ni2llii  r  >n  77  'i:n>:ini!*s liaviiij,''  |>ri'f«Tn'il  -^tock. 
tbo  pAi'  v  ilnc  of  tlittt  issm-ii  Iteiiijf  *28,8<M.44:).  This 
WD!;  onl^  L  {u-i  ccntof  th«  total  out^tandiiKj  i  a|)itaii/a- 
tion  oi  prodiieiiig  mines. 

AMaiefHnnent  companies,  odco  n  prominent  fcnture  in 


>in\i{  aiul  sihrf  iiiiiiitij.'-.  af>'  l'-s<  fonsy>icuoiis  to-dair, 
Thciv  Were,  ill  l:)<';i,  )is.-!i'-<siin'iit  <  <<iiii>jti)io.-i.  of  wliich 
',>'.>  openited  prodwiiiv  and  151  iiHii|>nKlu<-iii<^  miin/s. 

'riir  aiiioiiiit  (if  ar-sc>,<inrnl>  Icvii-d  sinci"  iirtrani/;ali<>n 
t>y  the  fornuT  wu-  :?-J1.-.'imiJ  l<i.  ami  by  the  latter 
•^."51.t'.7i7,r)*'.:'..  ii  total  of  SS^.SjT.BX'i,  tvpresentinfif  tin 
addition  of  2  \n-v  o'nt  to  the  total  oiil-itaiidiiijj' t-apital 
■•tock  and  fuiuk-ii  iudf  btodiu-s.-.  'I'hr-  j,'i-outcr  i»iit  of  ibis 
ainonnt,  $4S,9G^,S22,  iruH  reported  fn»m  Nevada, 'whefe 
asst'sMiii'iits  iiv  -1  ill  aiiiitii;:'  t lir  favoriti'  nii'ni*-  of  nnaitig 
fuiid;^  for  iiivc^liia  iit  in  l'oM  and  sihci  liiiuiui;. 

Tho  issiio  of  bond-  \va-  littlf  favort'd.  tln'  total 
aiiioiiiil  issued  on  pn><lu  ■injr  and  di'v«'lo])in^''  niiiics  bi-- 
iiijr  oid\  H M :.'u, 74 1 .  Tlic  following  i<tat(;iuei)t  sliu\\> 
till-  distribution  of  incorporated  oompunies  bj  the  class 
of  stock  auiiborixod  and  issued: 


Itujfirjwriftt^i  tymifninirH.  fjroujtt^  hp  vln^  '^f  nUtcl' :  1902. 


\iitii>ii-r 


Ihrth  eomnioii  and  jncfemd   lit 

CMnraon  nnlj-    I.PW 

I 

I 

Mrth  niMiUMi  t/uA  firvbirnid  '  W 

ctMnnioa  onijr   i.im* 


AUTHokiiaik 


TkllMl. 


91.213,120,117 


t.swvxu.ias 


t,Ml*,l«,I9« 


CJiuiiaiiMi,     .  PrelerrMl. 


t\,Wl,m,af\  nil^Ul!,IIM 


i,iai.i«.aiT  I  


i,a9i,as2,iai .  ift.7w.«i» 


1,SM.Ift>1«l  


Tuiul. 


ti.oi:,oii,M 


>«.tm,m 
i»i,aS!.1A 


1, 171,  IX,  Ml 


J 


imckb. 


Oimmaa, 


Pnrd  in- 


SM,«tt,l«t  ,  

i,uis,2w,s«i !  n.Ms,m 


J'Ik-  followintf  table t^howit  thn  imr  vaJuct  of  tho  uiitboi*- 
iz«<l  capital  stock  and  >M)n<l)*  of  all  jjold  and  silver 

ni  iniii;.''  >  on  i|       if^  d    in   d>c|>  or  plucr  i-.iiniii.^'. 

producing  uiiU  tioii{)i*iMlu<-iiig,  hy  .states  niid  territories, 
forlHOSand  1KW»: 


T.»Bi.i:  to. 


dncinQ  wui  w<j)(yin«/tiP4ni/  ni(»n«,  by  »tata  and  (arilurir':  i:  Oi  <m«i 


MM 


^•TATr  MH  IKHItttoHV. 


<«ili|in. 
nicii. 


.,     ....     .  Vliitjl.t- 

iinabondsaii-i  VL^J^ 
tborixcd-par 

1 


■nn  tmndf  UU' 

♦bortl!«!d— pdf 


I'tiltadinaM. 


AliilMirntL  

Artxiiiiis   ........ 

Aj'KmIj.^''  ............... 

Callf.iTiil*  

Oilnriido......  ..! 

•  ■'-.•rk'iii  

Miitio...  ' 

Miiin--  '. 

.MiiryUlI^il  .  - 

.\|i.riil<lt>:l  ■ 

SrV,..|..  ] 

N. M  lliim|"liire...  

Ni-w.lt^rM'>   

N*  w  Mc\ii  I 

N<trlh  i\irnUna.  ! 

Urt-'Kuu  ............... 

Snuib  OHiHlUl  

Sontli  Oakma  

Ti-xii«  

I  mil  

X  irsriiuii  ..  ............. 

^V.l^llitll:^l1l . ..............I 

Wvt'iniit;;  

l':u<'-  r  iniiuv  nnietuiUted 

bytiblCeii...  


s  :!,nil.u'i 
Khi.  1.1  i,(ii>,i 

.>!  MU.  Jil",  i.'ri 

I'.l  ("HI 


4»  •Z.OKkSIT.ieO 


!■.> 


.  I'.<  t.  I.».».t 


1 

122 
JOS 


l.lKI.OOi 
211'.  I.T.IM. 

lU'.  i  r.',i<-j.' 


1 

V. 


2Vt 
I 


11.;, Ml, (mi 
:>;.',(*»• 

■•  '■1,  Kl'.,  SIKI 
7. HI  IKHI 

Llll,  :i_H.IKNi 
r^l,  IKUt 

IMj.uo, 

lIMh  IV^k 

|li(»,^i;,fil;U  1 


■51 


SI 


;;T:.,'.«ii,i«i 
1,  M(i,>>(i 

.1,  ir..  M(>ii 

I.,  UM.iXlll 

l»,V*,iw> 
uo,iae 

:■.•'»■.  Ill' 

.•i.:i».,iM.> 
".toi.r.ii 


rti,_>i.i,*«t>i 

T."t;l,  IKWI 
i|l<l,4HHI 


There  were  ui  all  companieH  by  which  dividends 
wew  paid  in  VM^x  of  thee*  ISl  operated  deep  mine<t 

:  I.".    )il..i-i'|-  mini's,        i  llr  l'ollo\v  -t  II  t.'llll'lll  sboW-i 

th<  eupiiitliziition  nmi  dividi-ntis  of  all  divi<lond  jmyiiig 
cuin)inni«'H  and  »\Mt  tlie  t-npitaltzation  of  the  companies 
wbii  li  jiaid  i;o  divnicnd-  in  1;hii>. 

The  sittt4.>uiLt)i  phows  that  the  uverajfe  par  vuluo 
per  share  of  Aovk  varied,  ranging  from  a  minimum 
of  =sl.47  for  ninidi\  ijlciid  payiiie-  conmion  *f  I,  fo  a 
iiia.xiiiiuiu  of  ^>.i)\  for  dividend  paying  pre  furred. 
Tbcm  was  no  nuterial  difference  between  the  average 
par  value  of  sloek  aiilliorized  :iiid  issued  for  dividend 
paying  and  uondivideud  piiyiiig  t-'uinpunieis,  allhotijrlt 
the  avera|j:«  for  the  former  W'a«  somewhat  higher  than 
for  tlie  latter.  Of  the  roinpanies  which  j»aid  di\  i- 
(lends  ill  \',>u\L.  4  jMiid  them  on  jueferred  sto<'k  only. 

Tlieiraiii lionised  capital  «!(to4'k  was  !!';i,{»ii5,ooo,  of  which 
$2,4(H),000  was  common  and  ^1,525,000  wan  preferred. 
The  ontstandihg  common  utoclc  amounted  to  $2.150.. 
iHKi  and  the  ontstan<lin;r  preferred  to  !?l,4i>7.*;;'2.  The 
amount  paid  in  di>  ideiid«  on  preferred  atm-k  wa8 
9it8,fi8o.  One  company,  with  an  authorized  capital 
stoi  k  of  i^iJ.siU.tioo.  of  wliieh  ^S.'i.'.M  s.soo  was  eonimoii 
and  $u,!'47»,8iHi  wtu>  pr»;iVrred,  all  buitig  i?M»ued,  jjuid  in 
dividends  $286,7A3  on  common  and  933^* 748  on  pre- 

ferri'd  stoek. 

The  a*  era>;e  ruU-  of  div  idciid.'i  on  «-oi]!mon  sttx-k  wiw 
.i..'(  per  l  ent  and  on  preferred  t».l  per  eent.  One  Imn- 
ilred  and  thirty -one  other  comi 
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class  of  stork  upon  wliicli  tlividends  were  paid.  Th*»«  "  sfaare  of  stock  ftnthorized  was  i@3.08  and  per  share 
were  21  <  <>ii.i>iiiiii'>  aullioi  i/cil  to  lasat  boiitK  of  -i  total  issued,  !?_'<;.SiS.  The  total  amuunt  of  irit«>rt'si  paid  was 
par  value  of  $u,s:si»,2i>o;  the  bund»  were  Msucd  of  a  |>ar  i^uit^UUii,  a\-eruging  0  percent.  None  of  these  21  cwiu- 
value  of  $7,9&$,850.   The  average  value  of  lioiidB  pet'    |>anira  paid  dividendi*  on  'Ag  atnck. 

C(t/>it«tisaiM»  tt/divitfettd pnyiag  ami  wtudinidenit intylny  cmnpaniai  with  dhidendtand  !nter«ft  jMtd:  IQOi. 
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The  followjii<^  is  u  sltiti'iiiciil  of  (li\  iiK'mls  jsii'l  !>>  in- 
corporated couipuiiiv>  iti  ii>u2  and  It>»4,  vouipared  with 
the  production)  of  t  h  >'  p  i  .  eiouK  metals  for  the  same  year»: 


Xunbcr  Amoilinlair 
gfMiBCi).  mtidtiHIx. 


.  o(  ih«  pre- 

''ImI  I. 


*  Rcpvrt  of  lb«  plnM!lQr«(  |h«}|lm  git  Ui«  Hnxllwllun  «t  lh«  PmiluUi 
in  tb»  t  nitvd  Statn,  im,  |W|«  U. 


opiiieiit  work,  tiui  inj;  the  yi  ar  i  Nn-eilcti  thcii-  ict  t  ipts. 
Tb«  dividend)*  declai'od  by  thc^o  companies  aufgfregated 
^15.149,  out  of  a  total  prodact  valued  at  $l,05!>,6r7. 
It  i.H  obvioius  that  thes<'  dividcmls  liad  no  i  tdation  t(»  tbo 
earnings  of  lite  year.  Likewise,  tbo  failure  to  declare 
a  dividend  doe^i  not  necessarily  sbov  actnal  laxs.  Earn* 
ini,'s  may  liavi'  tx'oii  i(ivi'st«'d  in  (lev<-h)piiMMil  work,  in 
new  equipment  of  plontis  in  acquiring  Dew  property, 
etc.  It  ii)  fair  to  aiwuine,  however,  that  generally 
th*'  {wymt'iit  of  dividends  is  a  si<;ii  of  sut'cessful  opera* 
tion.  To  facilitate  comparisons,  all  incorporated  coni< 
panieji  arc  ainin^>d  under  three  headj^:  (1)  Dividend 
I)iiyin;f — tliat  is,  coinpaiiies  that  paid  dividends  ihirinj^ 
1{*02;  {2)  iiuudividond  iwiyiny  conipanit's  owninjj  pio- 


A  sammnry  of  dividend  and  nondiridend  pay  inj:  ooni- 
panii's  is  pi v-i  iiiihI  ill  Talili:  II.  It  iinist  In-  Itornc  in  mind 
liiat  ibe  jMiymciit  of  dividends  in  a  given  year  h  nut  in- 
dicative of  net  proHts  earned  during  the  same  year,  for  |  ductive mines;  (8)  dcvolopinjrand  prcxliu  iny  coni|)anifi!«, 
dividends  may  U»  paid  from  tlio  aecinnnlated  sui'plu>of  meaninjr  coni|»inics  with  whit;li  produi-tion  wu-s  iiierely 
former  yean*.  Among  the  l^iO  compaoies  which  paid  i  incidental  to  developuieot  work,  expenditurei$  being  in 
dividends  were lo  whoKoexpenditnres,  luostly  for  derel-  I  excess  of  receipts. 

Tahlk  I  l.—SirMJiARY  FOR  DIVIDEND  PAYIKU  AND  NQNDIVIDEND  PAYING  COMPANIES,  BY  CLA8BE&  OFMIKERi  1902. 
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518  MINES  AND  QUARRIES. 

Tbe  pKeedidjr  table  sYumti  that  the  dividend  payinf;  |  ^7,656476-    In  anj  annlyas  of  them  fi|(uree  it  must 

C(>ii)[iniiii'^  iiijiti  I'liiti-il  o\.i  diirliiilf  of  th<'  output.  1>(>  lK)rin' i(i  miiifl  th;if  th(vil)ove  imuilx'rof  wtijyc-eiiriiers 
Taking  deep  inino  alouo  mid  cliiiuaatiiig  cuitiiiaiucM  ^  U  an  avenijje,  couiputed  on  tht»  Uisi^  of  <50U  working 
with  which  production  was  merely  incidental  to  develop-  I  day«,  and  W  not  identttftl  with  tbe  actual  oumher  of 

nil  tit  work,  it  will  Ik' ol>s<M'ved  tltat  the  y rude  of  nn  jiei^Nons  wlm  I'ui'iH'tl  tlie  itinoiint  «f  wufj;es  reprn  f.^ii. 
iniutHl  l»y  divideutl  paying  ooiupaiiitts  was  worth  !^14  per  The  nvmige  per  wujfe-earaor  accordingly  represents 
ton,  whereas  the  ore  mined  by  nondividend  paying  |  the  cost  of  one  mnn'n  labor  to  the  employer,  whinh 
(I iiii] laiiir-  v\n<  wnrtli  rinl\'  S".  ii*  ""t  irieiificul  with  tiie  averiijje  umiiml  euriiiiiys.  Kitr 

hmj*^"'/""  (iri'J  —  I  he  avera^ie  iiuuiImt  <>I*  wage-     the  purpise  of  estimating  tlu*  earning  enpaeity  of  wage- 

eamen  employed  in  gold  and  silver  inine^  was  4T,9(>5  ;  earners,  average  daily  rates  should  Im  consulted, 
men.  of  whom  ^'-'l.^iM  \vi*ro  employed  iit  deep  mines.        'I'hr  fr)l!(nv!ng  table  s|i(»w<  tln'  di'^tril)utit)n  of  wuge- 
2,32i  la  plactn  mines, and  n,7*iy  in  miiicfi  rujwrting  only     earners  aeeording  to  daily  rates  ot  ^my  for  ihtj  several 
derelopment  work.  Their  total  wages  amounted  to  |  elacnes  of  employee^: 


Tablb  la.— distribution  of  WAO£-£AItNEItS  ACCORDING  TO  DAILY  RATES  OF  PAY,  BY  OCCUPATIONS:  1902. 
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As  shown  by  the  aliove  taide,  practiealty  all  of  the  ineehunies  w  i h'  higher  than  those  of  the  other  wug(>- 
wage-earners  in  gold  and  silver  mines  received  $2  per  |  earners;  per  cent  of  tbe  engineers  and  SiS.u  per 
day  or  over.  When  the  figures  for  the  several  clashes  |  cent  of  the  macbiniirts  and  other  mechanica  received 
ai  r  .1  ■nihiiifil  it  is  found  that  !>;i.;?  jkt  cent  of  the  t*)tal  per  day  or  over.  At  or  more  the  re.spective  jirfi- 
uuiitbur  rtieeived  between  $2  and  $4.24.  The  iitatisties  i  portions  were  42.2  and  i<7.t>  per  cent.  Tlie  rates  for 
show  a  very  large  conoentntion  of  the  wage-earners  in  |  firemen  were  somewhat  lower,  a  much  greater  pixjpor- 
threc?  nite  griui]i-~.  ;is  follows:  13.1*  per  cent  of  the  total  tioti  of  them  having  been  paid  h^'^-^  tbnn  5?"  jur  fLiy. 
nuiulMjr  in  group  !i^2.5u  to  $2.74,  33.4  per  cent  in  i  The  mnge  of  wagCji  for  Tl'.l  per  cent  of  the  tireiuen 
group  $8  to  $8.34,  and  21  per  cent  in  group  9S.60  to  |  wax  from  ^.60  to  98. per  day.  There  were  574  tim- 

?3.74.    Most  of  the  employees  ineluded  in  tfu -i  ninips  be  mien  and  t  nick  layei-s  ivported,  all  but,  !Sof  wliom  f 

probably  received  the  oven  rate*  l&2.i>0,  ^'A  or  *:^..3U  i  ceived  $2.50  per  day  or  wore    Tbe  daily  raters  for  tbe 

per  day.  {  greatiNurtoftfaeseemployeeewereprobaUytS or  18.80, 

More  than  half  of  the  wage-earners  were  returned  as        per  t  l  ut  nf  (tirui  are  included  in  the  group  S^i 

as  minors.    Thoir  wages  ranged  between  imiiow  liniitH,  i  to  §:i.24,  and  '.'jK,.\;  jh  r  eent  in  the  group          to  ^.74. 

87.2  per  cent  of  the  total  number  having  been  paid  j    The  boys  under  Hi  years  employed  in  gold  and  silver 

from           to  $3.74  |K'r  day.    In  lli>'  rate  group      to  mines  numben-d  only  33.  and  <  f>nstituted  less  than  one- 

^3,24  are  ineluded  3t>  per  eent  of  all  Che  niiners  repi>rted.  tf'nth  of  1  per  eent  of  the  total  niiml>er  of  wage-earners. 

There  were  alao  8,804  men  returned  as  miners'  hdpers.  Five  of  these  boys  reoeived       than  50  cents  a  day. 

ab<nit  one-seventh  tiie  numlMTof  iniisers.  Tin;  riitesof  tiii  l  lln'  rest  of  them  were  paid  between  50  cents  and 
pay  for  these,  bel{M?rs  were  sonu  wliat  lower  than  those 

pai<l  to  the  miners.  The  group  of  "all  Other  wage-earners*'  includes 

Tbe  rates  paid  to  engineers,  machinists,  and  other  |  i),27i>  men  who  were  not  reported  under  tbe  more  spe^ 
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«i&c  beads.  The  nitcs  uf  pay  for  these  employeoh  were 
soiiit'w  hut  l<*w«'r  tliaii  tlu»-»>  for  tin*  waf^-oarni'is  ulr  oudy 
cotisidercd.  aJH)ut  oni'-tiith  fJl.K  por  <'iMit)  liuviDg  boon 
paid  less  tblin  $2,50  jkt  thy.  Tlio  nmjority  of  thetn, 
however,  received  at  least  iind  ii  larj.-v  proportion 
r(M*iv«l  oonwiderftbly  mom  ibati  that.  The  "irrtxip 
showititr  I  he  (rroal  i>sl  nomberof  employ  ees  \n  Ihtit  frum 
99  to  in  ttwt  one  groap  Are  includ«}d  34.5  per 

cent  of  kll  the  woge-eamers  in  this  elus.  . 


Tabit'  13  shows  the  distribution  of  wage-earners 
aceordinj;  to  daily  rato^  of  jniy  for  (ho^e  states  whieb 
employed  on  the  average  more  th«i>  one  thousand  wajje- 
earners.  In  addition  to  the  numfM>r  itu-luded  in  each 
mte  >rroup.  the  percentages  which  these  nuiubors  form 
uf  the  st4ite  totid  are  frivon  and  also  the  cumulative  per- 
oeotages  which  show  for  each  rate  the  proportion  of  the 
total  number  receiving  that  rate  or  more. 


Tablb  18.— DIBTRIBUTIOK  OF  WA6E-BABKERS  ATOORDISti  TO  DAILY  RATES  OF  PAY,  BY  OTATEie  AND 

TERRITORIES:  l«tt. 

lAwb  ewmtlMiv*  pettcMnge  Mmn  ike  pcoiMrUiMiar  tte  uial  ammlbtt  itutMag  a  ttmgf  Mswat  »K  V  tit****  tliaa,  the  lovMt  mge  o<  die  given  «afe  snNiip.1 
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>  IienUiaaniw.teittbot  1  per  cent. 


Of  the  states  lor  which  atatiatics  are  presented  aep-  |  little  difference. 

nniti'ly  in  tlu>  ulH>ve  tiible,  mtes  woi"C  Jiijjfliest  in  Mmi 
taua.  Praetioiilly  all  of  the  wajye-eaniers  in  that  .state 
received  at  I<>a8t  93  per  day.  and  per  lent  of  thoiu 
were  )mid  !^S..»0  or  over.  In  the  single  ^roujj  ^..5<» 
toSS.T4  an^  included  ().5.8  per  cent  of  all  the  wage-earn- 
ers and  a  lai^'e  proiioition  of  these  probably  received 
exactly         per  day. 

In  South  Dakota,  Idaho,  and  Xovada  the  rat«>«  paid 
were  soniewh.it  less  than  in  Montana,  but  Ih  Ivmm  h 
the  three  atatesi  there  was,  on  the  whole,  compamtively 


At  frst  g^bince  it  would  aem  that 

"f  the  tl»i"oe  NtiitoH  intt>>«  wore  hijjhost  In  Xeviidii.  for 
that  iitatc  showri  an  exceptionally  larjje  proportion  of 
wa|;e-earners  at  ^  and  over.  It  will  be  noticed, 
however,  that  the  pro|>ortioiis  at  m  more  and  at 
S8.5*>  tir  more  are  jjreater  in  JSouth  ihikotii  and  Idaho 
than  in  Nevada,  while  the  pruportiona  receiving  less 
than  ijsl  arc  smaller.  Of  the  wai^-eamers  in  .South 
Dakotji,  53.1*  per  cent  are  included  in  the  iiinfrle  ^fioup 
s:5..1it  to  ^o.74.  and  31  per  cent  in  the  jrioup  to 
$3.^.    in  Idabct  {^6  per  cent  are  included  in  three 
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ooiit$ecutive  jrroups,  constituting  the  range  from  to 

Sn.T-t  jM'i'  dnw  Thi't'o  wu<  ii  ^rrcrttrc  Hivori.'-ciii  f  >n  (lie 
wttgt's  jmid  ill  NLniidu.  tin-  ifroiijj  aicliidiiig  thi>  jf  ri'sil- 
efit  number  of  (•inpl.ncf.-i  Iwiny' timt  froui  I'S  to  ?i;;.-j4. 
and  till'  oiii>  iiu-liulin>,'  the  iioxt  largest  iiuiuber  being 
that  from      to  .^4.-.'+. 

Followiiijf  till'  stutcs  uUo\'(>  nii-iiti4iii<-d  in  tlic  oniof  of 
lin'  rut<'>  [Kiid  come  Colorudo  and  .Vriiionu.  In  tlioo 
Iwu  stati'^,  ilu  rt;  vvii.>  on  tin;  whole  compiuutivt  ly 
little  difference  in  wages.  In  Ooloriulo  tho  rango  of 
wa;j;i's  foi'  ;»4.2  per  n>nt  of  the  wago-CRrner«i  was^  f rom 
i-l.ijij  to  5>4.2i  ]M M  (by.  1^.:!  \HT  cent  being  included 
in  the  single  groiij)  to  1.  In  Arizona  the  wage- 
wirnors  were  dbtribuled  in  smulU'r  jrronjis  ovt-r  a 
wider  mnffe.  Pmcticully  hII  of  tlu-m  (nT.l  [wr  ccnl) 
reeeired  iM-twcfn  and  jH.JJ4  per  day.  The  great- 
eat  concent nitioii  in  Arizcuiii  In  at  $3  to  $Ci.50  jwr  diiv. 
23.7  per  ii'iit  Iwdug  included  in  ifiinip  $;J  to  niid 
;>8.4  iM>r  cent  in  tfroup  >';5.r>n  lo  Si.  74. 

Of  the  HtaUm  which  employed,  on  the  ai'enigp,  more 
than  one  thonsand  wage-eamei-»,  OalfforniH  and  Utah 
show  the  lowest  rat<'s.  In  r:icU  of  tln--c  .-tali's  the 
greater  part  of  the  wu^'c-farin  is  i-.><oivod  IxJtwecn 
$3.60  and  4^.24  per  day,  tbu  proportion  included 
l)etwt>('ri  iho<e  limits  Ittdn^'^  7(1.4  percent  for  California 
and  lti.'i  per  irent  for  Utah. 

It  will  be  noticed  that  the  stati^ties  grouped  under 
'■u!l  '  tin  I  states  aiwl  territories"  inelnde  pt^ietiiidly  all 
tbe  returns  for  wage-earncr«  receinng  ic.«M  than  ^IM) 
per  day.  This  U  duo  to  the  induaion  of  several 
Soutbern  states,  in  wFiii  li  nites  of  wap-s  werv  low. 
They  reported  a  couii»iiutivcly  small  number  of  wage-  . 
earners.  The  employees  at  the  higher  rates  inelnded  i 

undiT  "all  otlifr  stuti's  mid   ti'rritorics "  \v«  i<'  |irtii- 
cipaily  ill  Uregou,  New  Mcxieo,  aad  Wa.shinyton,  i 
where  rates  were  approximately  the  sam*  as  in  the  ' 
Western  states^  for  which  a  separate  showing  is  awde  . 
iu  Table  13. 

In  addition  to  regular  wage-earners  employed  by  the  | 

day  or  liy  the  tn-k.  there  is  a  special  elass  of  labor  va- 
riously designated  as  ■leasers,"  "block  lessees,"  "trib- 
ute rs."  "ehlorider?."  ete.  Te<linirally,  they  "lease" 
from  tlie  operator  a  block  in  tlii^  mine  and  "pay  'a 
stipulated  i-oyalty.  which  varies  with  the  richness  of 
the  ore:  in  realitj"  nil  the  on^  hciisted  is  usually  d<divered 
ti>  the  openitor  iind  inarkete<l  by  liim.  or  else  it  is 
»hip|H'ti  in  his  name  to  tiu-  sainjiler  iir  smelter;  the 
op  ralor  t  etaiiiH^  his  royalty,  or  authori/.es  the  ore  tniyer 
to  withl'itld  the  same,  and  pays  to  tiie  "le»,Hees  '  tbeir 
^llare  of  the  protutHk.  In  all  owes  tbeue  >v«rkei"s  fur- 
nish their  own  mine  i«upplie».  While  rexembling  in 
form  an  ordinary  mining  lease,  this  is  in  sulistnneo  a 
eontraet  of  employment  on  a  shara  of  the  product. 

Tin!  avenij^e  number  of  niiiier>  eni|>l<»yed  on  :i  stiai'e 
of  the  product  in  litU2  wua  1,:^60,  and  the  total  eom- 


]>eiisation  received  by  them  amounted  to  !t*l  .4.^2.692, 
which  included  the  <'ost  of  supplies  furnished  liy  them. 
This  system  is  in  vnjjuc  i  liietly  in  C'olonulo.  which  re- 
ported K>>  mines  worked  on  shares,  with  82.'i  "leasers." 
California  had  '27  such  niines;  Montana,  1"^;  Nevada.  7; 
Idaho,  3;  New  Mexico.  Arizona.  :J;  Orejfon,  'J:  and 
(ieorgiaand  North  Carolimt,  I  ejuh. 

.\  siunniarv  of  mim  s  cinplityinjr  this  class  of  labc>r  is 
presenteil  in  the  table  lu-xt  foilowinjr.  Oeep  mines  are 
divided  into  two  ■rroups  thoM'  worked  on  shares  only 
and  those  cmployinj,'  liolh  >hare  and  wajre  workers. 
There  were  only  'J  placer  mines  rejK)i  ted  as  havinjr  iiotb 
classes  of  lal)or:  these  ^  minciS  are  therefore  omitted 
from  the  table.  The  mines  worked  exclusively  on 
»liHres  were  HUiall.  The  larger  nunes  where  this  sys- 
tem was  practiced  also  employed  regular  wage>«arnera, 

TaSlb  14. — SnmmnrH/iu-  vitum  trnfritnl  an  AmvK  lOOi. 
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There  are  a  number  of  jjold  and  silver  mines  in  which 
manual  labor  is  performed  by  the  owners,  either  with 
or  without  the  assistaiu-e  "f  liiri  ■!  The  total 

niunber  of  owne|-s  so  employed  in  in'oducinj,'  nnnes 
was  reported  us  l,4tt5and  the  numU'r  so  en^i^^«'d  in 
mine.s  under  developinont- \vns  «UH>.  There  n.  ic  iii  nil 
5!»!)  prfMliieinj.'  mines  ainl  2S1  under  development  which 
employed  no  jiired  IuImu-  at  all.  It  muat  be  borne  in 
mind,  however,  Umt  the  vensas  agents  were  instructed 
to  omit  from  their  canvass  mines  where  less  than 
two  wajre  earnei-s  weix>  employed.  The  above  nuuil>ers, 
therefore,  include  only  such  mines  a.s  were  reached  by 
correspondence  and  those  which  were  supi>osed  ftoiii 
lireliminary  information  to  ••ome  within  the  scope  of 
the  eanroH^,  hut  were  found  upon  personal  inquiry  by 
special  a^-nts  to  employ  no  hired  labor.  The  total 
nund>er  of  men  en^rjijred  in  workinj,'  tlieir  own  mines 
williout  hireil  lalior,  or  with  but  casual  help,  must  be 
ronsideraidy  h»rt,'er  than  the  numlier  reported. 

A  ^uinniaiy  for  mines  openited  without  hired  labor. 
vui  far  us  reported,  is  presiepted  hi  the  following  table: 
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Tabi,k 


-HMmtmrti  fw  Mitm  operated  nitlumt  hM  taUtr:  | 

Total.  ]  PlaM>r,  '  |it«|ii. 
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The  Hveraj'o  ttulpuipcr  iniii«,  A»  iJiovn  in  tlie  piv- 
ciMliii;.'  tabic,  was  .W  than  one  tliotMind  doiliu-:  tin- 
output  of  orn  in  z.n  avorni^  deep  mine  openitod  witU- 
out  Ini'pd  Inlior  wfts  4S  tons,  and  there  were  about  two 

ownrfs  wtirkiiii;  in  ii\ cni'.'c  iiiiii<\  It  i<li-iit  tliut 
tlie  work  did  not  ucciipr  lim  entire  lime  of  the  uwnei'>?. 
TfaiH  niust  be  borne  in  niimi  if  it  h  desired  to  make 
('(>iii[>;ti''.'-4itis  As  ith  (tllu'T  iiiin<'>.  <  >ri-  liringingf  per 
ton  in  coni*i«icicd  a  Jiigh-gindo  product. 

The  nnne!<  at  tyhicb  owners  were  reported  to  be  doin^ 
iiitiinial  l:il«>r  ini-ln<lr  ••(MHM'nili\i'  iiiiin'-.  llic  inmil«'i- nl' 
wbieb  was  Uf  this  uuniOer  laere  were  li  iniiH>s 
eacli  of  whivh  i-eported  less  than  five  men  employed. 

'I'lu'  term  "  ciHipcviitix  o"  a]>|)li<><l  to  mu-Ii  iriiiic-. 
«>ouieAviial  vugue.  A  •"t'oopenitive  tii>iiociaiioii "  consist- 
ing of  from  two  to  four  men,  often  woritinfr  by  tnni« 
an<i  tli'\iitiii^''  to  the  witrk  imly  >ii<li  timi^  i-  i  ,1  Ih- 
spared  from  other  occujjtttioii*,  in  not  cusily  ilistinyuixbwi 
f  mm  an  ordinary  partnership.  If  5  members  he  eonsid- 
I  1' 4  tlif  iiiiiiiiiiiini  f.  'i  ;i  ' H>|H'nitivi'  association,  llicii- 
were  14  jsui'li  association-,  willi  171  workiiijj  ineuib«.'i>; 
in  addition  to  these,  1  man  wa^  hired  for  vaji;es.  Of 
these as-oi'iatioii>.  1  !'J  «  ■ 'i  kin-j  ir.'tubc!-- •.vu'.  im-fn-- 
pomteu,  with  a  capital  >loLk  of  >f<',o,ooo,  mul  upon  tlii.- 
eapitxtl  a  dividend  of  6  iier  cent  wax  paid.  Thi«i  mine 
is  also  iii<'lii(l<-<l  ainoii<r  tlioso  o\vin-<l  liy  iiicorjMtnili'd 
coiupajiies.  Thti  giealt'j*t  number  of  uuui  rt-'poi  K-il  by 
a  single  aMociation  was  23.  Twelve  asisociation^,  with 
a  combiiii'i!  nii'inlK'fsbip  of  i:-'><'  !nri:.  wr-cc  (•iijriio'(<ii 
in  pltu.<T  iiiiiiiiij.''.  and  witli  ;J."«  men  were  o^)4ji-atin{5' 
deuj)  mini'i.  Tbo  niombenfihip  of  theeo  asttiocintionx 
iiK'liidiHl  Ptl  (Miiri<>>('  anil  •"•>  piT-oii- of  all  otluT  iial  ion- 
ttlitios.  Tlic  (  hiiicae  wore  wurldug oxc  luaiv  cly  in  plui  t-r 
mint's.    Tbi'ie  werp  in  all  8  a^HOciation.')  composinl 

i  x<  bi-is  <  l\  . >!'  < 'Iiini  -c,  witli  :i  total  nx'inboi  •>(  '.<."> 

iniM);  tlu'  jrn'al>  -(  ininiKer  fcpoflL'd  by  any  ('Iiini^s4.  ;is- 
so<  iation  ua-  li'-.  Thore  wore  5  8.-«-.oiiati«Mi-.  uiih  ;i 
total  iu)>iiibiT.-,hip  of  «jS  men.  composed  of  other  nalioa- 
alitit'-and  1  wild  a  tiiixi'd  momlM'rsliip. 

riii  I  'i;d  output  of  all  coopciat i\«  tt.ssociatioii>  was 
valucU  at  tbo  mine  at  a\i>raging  ijH»/>:U  ]»  r 

mine.  The  mine»<  ai"c  prroii|M  (l  by  the  value  of  pro- 
diK't  ion.  a-  follow  s;  ( )ni'  with  an  out  put  of  K-ssthan  n*; 
a  with  an  output  4?xccudiii{j  $oO0  but  le-ss  ibau  «*l,OviU; 
7  with  an  output  exceedin^r  Sl,000  hut  hs»  than  $10,000: 
and  2  with  au  uuipttt  exceeding  9lO,0OD  bat  le^is  tbim 


Coi>imi4  iriifl:  \n  amount  of  <»ontmft  work  in  and 
alioiit  tin-  mint's  \va>  iloiif  l)y  indiv  iiliial  .  tiruis.  and 
t;ouipiinie»  itiakinga  tspccialty  of  certain  vla«ittcs  of  work. 
The  total  amount  paid  for  eontwict  work  wa*  $2.1H8.soi, 

nt'  «  liii'li  ..■•4:;.77  I  was  paid  at  inim-s  \vbi>ii>  di-v  ido[>- 
nifiit  \vork  abiiif  wius  pt'o^^'ut***!,  iiiul  ?Hi:i»i,i>l.<o  at  pro* 
tliicino  niiiifs.  The  latter  amount  was  nearly  all  ex- 
pendtnl  in  df\<'lopnu  n(  woik.  -n<  li  a-  tiinnclini.''.  -Iiiift 
ninkin},'.  <ljiftitig,  njnniiif,''  IfVi-lsand  winzfs,  <  if.  Min- 
ing |)iiipi'f  (Htopinjf)  was  oidy  in  two  ia>i  s  rtporlfd  iw 
Lieing  douo  by  cHHitmct  along  with  devclo|)iiicnt  work, 
ihc  total  expenditure  for  eontractworkin  thejiO  twooa^es 
ainountin<;-  to  ^'J^.^iss.  Pniupitijir  wa>>  rf'poili'd  in  t«o 
(■a.-«e9  only,  Uic  total  amount  being  insignitii-ant.  In  a 
few  en^^es  outtin);  and  hauHnjr  of  wond  and  tinilicr, 
roadiiiakinyr.  atnl  Imililin'r  anti  clfanii  '_  ditchi-s  were 
ii  poi-tctl,  tlic  l<.ital  e.\i>ein>e  auioitnting  to  ^l^j-i:!-!. 

Tlt<>  number  of  men  employed  011  t^ontract  work  could 
not  always  be  -tatfd  tu-  rmti'lv  by  mine  tipi-T'atois.  for 
tlie  rea-on  that  tln-y  iiad  iiw  uiri'rt  contidl  ^}\^'\■  liic 
men  employ «  ii  by  tlu'  contim  toi  -.  \'t  iy  fi-e(|uently 
the  ntimbti'  of  inou  to  be  fni  iiislxd  by  llif  i-ontiar-tor 
ttTif  stipulatfd  in  thi^  itnitia<  t.  Still  tlif  tinif  i-onsuim  d 
i)y  tlii'iii  ill  doiiiL'  tilt'  woik  wa--  in  mo>t  ca-i'-  not 
■stated;  therefore  the  number  of  men  could  iitit  lit'  re- 
duocd  to  nn  annual  avomj^f  basis  of  Si><>  workinj,'  i!a\ >, 
and  du|)lii'ntit>ns  cimiKI  not  ln>  a\iddi"<I.  Thf  sanif  nu-n 
workitig  ill  a  mining  (■amp  on  a  nunilKr  of  mines  ^uc- 
cciisivcly  wore  reported  by  wvcral  operators.  The 
total  niimlMT  r<»p<)ftcd  for  prodii<-in>,'  mint's  was  ;i>(> 
men,  whert'a-s  in  uiiia-s  i-i>portiiitr  dcv t'lopmcnt  woi'k 
only,  the  number  of  mt'ii  tMiipl'tycd  l>y  ttintracfcora 
a^'^iwntod  Oil  many  an  5,(>4d.  I  he  number  of  men  re- 
ported in  each  <*laK«i  of  minett  nhows  an  extreme  dif*|>rn- 
portion  to  tilt-  umoiintH  paid  for  i-outnift  work.  It  \a 
np|jurent  that  in  some  ea^es  the  nuniljer  of  men  mn»t 
have  been  underestimated,  whereas  in  others  there  were 

pi'olnildv  liianv  diiplit'Ut  ions. 

'I'liu  !»itveriil  clu^sivt  of  labor  pi't'.st-iitt'tl  under  tbo  bead 
uf  ''emplo^veeiH  and  wageti^  and  ''rantiwt  work"  ram* 
prist'  an  a\  t>ii»j.'<'  of  l7.'.'t'r>  r(>;.'iilar  wajjo-carncis.  l.iNO 
workt'i-s  for  a  sliaif  of  tlif  ])rodiu-t,  l!.l'>l  owners  tloiiij^ 
manual  lalHir.  an<l  •'i.*'>'J!»  iiien  i-mployt'il  by  rontniftor-. 
In  addition  to  tbesM?,  5,13.5  pro^ipeftorji  reportetl  b.bV^ 
niinintf  HainiK.  upon  which,  in  compliance  with  the  min- 
injr  laws,  ilic  sum  of  •'r."i,")l,|tiM»  oui,'lil  1t>  liavf  been  t'.\- 
pcnded  in  aAse»«nient  work.  Ooiiitidering  tiiat  muny 
mines  were  operated  only  at  certain  iieasona  and  that 

'Inrini;  a  poilioii  of  rbf  year  llif  niint-is  bad  to  employ 
their  time  ill  other  indiistrio,  it  may  bu  eoiuwrvutively 
estimated  that  from  .'lO.utio  to  ilU^OOO  men  fbund  em- 
ployment  in  gold  and  .silver  mininje^. 

Tone  in  of>'i-<y(?<>n.  Tubb's  I*!.  17.  V.K  and  :;<) 
pre-M'nt  a  ida-sitieation  of  produeiiie-  niiii'  s  Ity  the  mini- 
ber  of  day$  in  operation,  number  of  sbift^^  employed 
l>er  day,  and  number  of  honre  per  Khift,  and  a  like 
cias-ilieai ion  of  all  inilU  wlient  ver  separately  i<'porled. 

For  u  number  uf  tlie  mills  c<imb)nc<l  w  ith  iiiines 
only  one  report  \f9»  made  for  both  mill  and  mine,  in 
which  c:;se  (he  report  was  iiuliided  \s  iili  iln.  number  of 
niill.s.    There  were,  jis  .sl4iied  on  a  preeediiig  jwige,  ititf 
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tiiinos  in  which  no  hired  labor  van  emplo^'ed,  not  iii- 

cliuliii^  l»i2  mines  wlu  n'  ;if!  iiiituTs  wt'ic  workinjr  <"i  i» 
.-liiuv  of  ibe  piodiK-t.  iuid  •J.;il>;j  mines  »iul  luilU  willi 
i-e>;iil:ir  w»ge-earn<<r.s.  Many  of  tho  two  former  c)iwi4C8 
failed  to  n-port  tli«^  mimftfrof  days  iuid  homs  in  (ijm  iii- 
tion,  TLe  iiuuiUt  of  niiiios  fcpot  tini^  ilays  in  op- 
eration WHS  3^635,  and  tlu>  nutiilKM-  i-o|Hirtin}r  tlx-  hours 
ill  oiKTUtion  was  •2.4H4.  Tlu-  total  numiwr  of  tninos 
filuiwn  in  Tabk-s  IS  and  11*  ineludos  a  <iuplicatif»n  of  HI 
uiincs  which  raportiil  ditTfivnt  iioui>  for  various  i'las.««8 
of  employees.  All  other  niineft  reported  the  saiue  houri^ 
for  ftll  euiplin  ees. 

in  op,  nilum,  by  Mate*  and  Uiritonai  lOOt. 
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Tabu  so.— NUMBER  OF  MILLS,  CLASSIFIED  ACOORDINC}  TO  NUMBER  OF  WORKIltG  RHIFT8  PER  DAY,  AND  NUMBER 

OF  HOURS  PER  SHIFT,  BY  STATES  AND  TERRITORIES:  IMS. 
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The  gciu'iul  Um  iu  ■•|uiiU*ml!i"  luis  .^aurel^v  any  uiipli 
cfttton  to  tnininjf.   The  "materiml'*  operated  upon  in  a 

luiiH'  is  tlif  ror.k  nndoif^rdunfl  or  tlu-  <((>1<1  lifariiij.' 
gravel.  Tlie  incjuirj*  calling  for  "total  eust  uf  »upplie^ 
and  materials  of  all  kinds  ut$ed  durinj?  the  year''  at  tJie 

miniM'oiitiiiiuMl  (he  followiiij.'  ('X])liiii»ti'i  \  n  'tc: 

"The  cost  ol'  the  fulluwiiig  maleriuls  should  >je  re- 
ported under  this  inquiry:  Lumber  and  timber  ui«ed 

f  ir  1*1  jvairs.  mine  siipiHiris.  (nu  k  rm--.  am\  foi- all 
otiHM- j)urj)OM-s:  iron  iiiui  slr-ei  for  lilacksniithiiijr;  mils, 
frogs,  sleeppr»i.  etc .  fnr  tn\i  k.«  and  repnirs;  jwrts  itf 
inju.'liiiierv  aiul  tools  us«'(l  for  renewals  unij  repairs: 
explosives,  water  for  boilers  unil  for  other  puriKJ.ses; 

fuel,  illuminating  and  lubiicntiog  oils,  machinery  sup- 
plies, etc" 

All  tho  items  here  onnmerated  eome  .ntrietly  under 
the  (leliiiition  of  ■•supplier."  The  " material "  trcutetl 
at  the  mills  the  ore  wiiicb  coiue^  from  the  mine.  It 
is  not  custooiaiy  in  mininjf  bookkccpin;;  to  charisre  the 
mill  with  the  value  of  ilie  ore  l>rou>>ht  from  tlu'  mine. 
Ill  thi"  si-h«'<hile  rt'latinjf  to  "reduction  work>.  oilier 
tlian  siiii'ltiMs."  there  wvii-  two  sPimrate  iinpiiries.  one 
relatinj.'-  to  "materials."  another  to  "supplii-s."  Tho 
former  ealle<l  fur  a  statfuu-iit  df  tlu-  "charaetcr  of  ma- 
terials used,  whether  ore.  lailin}.'s.  or  other  materials."" 
and  wa'i  routined  to  "uiateriali»  bouglit  in  l'.)i»2."  The 
amount  reported  in  nn-^wer  to  this  inquirv  it*  not  in- 
eiiidt'd  in  iii<>  cost  of  "  supplit-s  unil  oiateriali*'*  but  in 
yiven  elsewhcrt'  as  a  se|):iratf  iti-in. 

The  (>\planaloi-v  note  to  the  in<piiry  relating^  to  mill 
"supplies"  enumenileil:  "Shoes,  dies.  M-re<'ns.  ]>lales, 
and  other  parts  of  inai-hinery  and  tools  us4'd  for  re- 
newal and  rejmir-:  <|iiiek>ih er.  cyanide  of  potaSi^ium, 
lumber,  iron,  steel,  oil,  fuel,  water,  etc." 


Tlif  I  'tat  i  ii^t  '.if  ••su]>i)lies  and  materials."      lu  n-in 
detined,  was  reported  as  ifeil,774,s45,  distributed  an . 
follows:  Producing  mines,  deep,  915,908,783;  placer, 
$1"!" fit'veiopinfj  inim ^'r.. 07:,. 077. 

'I'hc  item,  "  mi«iceilaneou-.  expenses.,"  inchideb  rent 
and  roraltios  of  all  descriptions,  ttxntf,  insurance,  in- 
terest, advert isinfjf.  oHiee  supplies,  law  expense-^,  inp,  i  "i  * 
and  dauiaget>,  telegraph  and  telephone  tjer\  ice,  g-as,  and 
all  other  sundrieH  not  reported  elsewhere.^ 

Tlu^  total  amtinnt  of  mis4'ellaneoi]-  i  \]ieii--i  v  nf 
duciiig  mines  won  4^,'<ial,i>2\f,  of  which  S>1,41!M."'."'  w  as 
reported  as  rents  and  royalties  of  all  descriptions  for 
itiiiH ail'!  >';'.!'-'s:.;!7  I  fur  all  other  mine  e\]'>  ii-i  -  luid 
miseelhineoits  mill  exjK'uses;  Uie  latter  item  incUuies 
the  sum  of  $4,344  paid  by  custom  mills  as  royalties  for 
tho  privilefre  of  rruinkih-  "!d  tailinjfs- 

The  uiisteellaneoii^  expense^  of  developing  mines  ag- 
gregated $l,0I7,8j>6,  of  which  rents  and  royalties  of  all 
descriptions  amounted  toonly  $71 .  l-'il.  That  the  amount 
of  renl.s  and  royaltie-  paid  l>y  this  cla.s,s  of  nkiiie»  wu»  no 
insignifieant  is  in  faartnony  with  the  eharaeter  of  the 
nunes.  royalties  atirl  rents  In-ingas  a  rule  projwuiionate 
to  the  returns  of  tiji  mine.  Where  the  mine  is  not  pro- 
ducing, the  labor  and  expense  incurred  by  the  o(M'rator 

in  <K'M'I>»]>i]i;/ till'  iii:ne  ;ire  »  pait  Consideration  lor  the 
privilege  of  working  the  sjime. 

Of  the  itenin  nialcing  up  the  total  royalties  ($71,181). 
•  he  priii4'i|ial  expeioe  (>i-l  1  was  for  the  use  of 

water,  and  the  next  largest  .sum  ($H»,l.V5)  was  ex- 
pended for  electric  jK)wer;  other  power  (air.  steam, 
etc.),  cost  ipil.4o»>;  the  rent.s  of  miner)  and  minenil  lands 
atnoiinte<l  to  ?U.."eJS;  expenditures  on  |)lant  ami  im- 
provement-, were  S^i..'""-:  for  tunnel  l>ri\ ilejjes.  ASiS: 
and  rent  of  oliic*;  and  miiseellaneous  rents,  $1,713. 
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MINES  AND  QUARRIES. 


Thfl  following  h  r  statement  of  mttn  and  roynltieK 
paid  hy  producin);  mines: 

Hcnin  inul  fnf/allin  puid  itg  pfwlnriitif  MinM*  JI>0S. 


Mlix  ^  <iti<)  xiinvoil  lanilx .. 
Ilii-ii  iiii-l  iiiiiiniTeincitlii... 

TiiMiicl  |*ri^  ifiKW  

WiiU-r  Tint  

Elvclltv  [Hini-r  

Atr«it4  Htnim  iKMirr  

Jltm-llnm-uH!!  ivni*  


All  mi)-..  ■■ 

*i.  ill',  r. . 

•  1.  Sss 

"~  19-. 

II.  -i~ 

"til 

1.  i:r 

«<.  .'>; 

i:(.ii-i 

m.  'Oj 

2.111 

2.  Ill 

«II,1Kk 

iiT.ew 

Til,,  trifjitrr  |inrt  Itt'  till'  ruviiltie,-*  |mi(l  further  <>\' 
the  iiiiiu'.-  iiiiil  iiiiiit-nil  hiiid^.  ^sriDii..":,;.!!.  ^v;l»  loiioi'tfil 
froui  Cijlorudo:  thfiimoutit  r<<[)oi-t<  <l  Uy  nil  iitficr  vfidi-s 
was  only  fll5*.">,SL'2.  i{(»yal(i«'^  i'nr  tuiiiit'l  iMi\ ile^rs 
were  reported  wi  follow«:  Culoi-ado,  i43,S*54:  ^icvadu, 
§12.482:  Utah.  >7,5f66:  nil  other  titntos.  83«K  The  most 
of  till"  |)!>yint'iils  I'oi- will'  !  1 1  i  t^. it'^l'i.Ci  j  1.  \vii>  ri'puf  <•<( 
from  Qilifuriim;  llio  next  largest  funi,  !N<',7t»7,  was  le- 
iwrted  from  Colorado,  while  idl  other  t<tutf«  Rgrin^Kgnt«d 
>"1."., '"•):;.  Tlu'  aiiiount  cxiM-iuU'tl  f^r  ifiit  nf  cli-ctric 
jMiwcr  was  ^<21.>,M>2,  i>i  wliii  li  >^l-_'Nii77  wa.>  ivjxjried 

from  California  and  887,7'2."'  from  Colorado.  The  rent 
of  other  power  wnt  exceptional. 

Tin*  royalties  do  nut  include  those  j-luirj^ed  to  -.o-eallefi 
"  l>l<jck  lessees."  "  tril)ii(ci>."  vW. .  wito  iiiii<ii-  im  n>|Mirt> 
to  the  cenHUH.  Whore  tho  mine  vian  worked  l»y  ivjrului- 
wajj«»-<>amer8  as  well  n»  t»y  tribiiters  tb^atnoant  cliar^red 

a<j:iin^l  the  latter  rit\;iltli  -  ..•iiiri  rmt  Ik-  N,/n-)-o<xjiti>d. 
lint  wlu'ie  this  was  ihi-  only  class  of  ianor  eniployrd  in 
minin}.'  Ihe  amount  ehargw)  royalties  can  Ik'  ascer- 
tained liy  de<lnctins,' the  anioinit  paid  to  the  lessiM's  from 
tlie  total  value  realized  for  the  ore  at  the  mine. 
Jfitural  /^/i//<r.— The  primary  dititinction  between 

T»Mi.K  91.— n.ASSIFirATlOV  OK  .VC1COttD[X<; 


mining  and  inanul'actni'int,'  is  tiiiii  in  ilie  latter  only 
capital  and  liilior  arc  factor.^,  while  in  the  f'oriuer  industry 
there  arc  three  factors  of  pr<j<liictiou.  \'u.,  laud,  capital, 
and  lalM>r.  The  |)rcsi>iit  censii«  of  mine!)  and  quamea 
is  the  dftet  ill  which  the  acope  of  the  Imjnii:)'  Ihm  in  some 
branches  lipcn  extrnded  to  the  ownership  of  minoiitl 

lilllds.    Thonjlh  the  s]ieri;d  si'licdide  Jifovidinj^  ff>r  eold, 

silver,  leait.  and  cupper  iiiinei>  euatiiied  it!»vlf  to  mineml 
lands.  It  is  prolmhle  that  in  mmuc  v»sm  the  r^ils 
ini'ltided  lands  of  all  description;!,  rtuch  an  timliering 

lands.  hnilditiL'  If)!--,  etc. 

The  acrea<;i-  of  mineral  lands  \Nas  rc|iorled  for  ."'.^JS 
mines,  viz:  I»ro<ln<  in>.'.  <lec|t.  l.Hl:;:  i>ro'iudn{(,  plaeer, 
>^U'<:  mines  in  the  <le\  clojunent  stajjfe.  li.ttKd.  Xo  feiKirt 
of  !ierea<^e  was  nuule  for  ITs  i)rodncin;.'.  and  for  166 
developing,  minci«;  these  constituted  5.5  percent  of  the 
total.  The  area  reported  by  producinjr  niinen  was 
4oi;.iio;i  iK  To.  .if  whii-h  :.'l'.'.:>4'.'  acres  lichnif^cd  to  li-  1  |> 
mines  and  IxJ.CdUf  acres  to  |ilacerK;  tv>3,<HM  acres  were 
n'liortcd  liy  mines  under  development.  This  >illOW:t 
ihi-  afca  held  for  developiiieiit  cxfr  .  'Is  niorft 
than  onc-]i:(lf  the  acrrmjc  of  prodin  ini;  luiiu  s. 

The  leasinjr  of  mincml  hnuU  had  only  a  suhordinate 
part  in  gold  and  silver  mining.  The  total  area,  rented  \\  as^ 
.j8.8f»7  aerej*.  33.'J/>0  Hrre««  by  operatorn  of  produeiii}; 
mines  and  "^.'^.'^s  acri  -  fi  u  li-velopmenl.  The  total  roy- 
alties paid  for  the  asL<  of  ntineml  lund!»  amounted  to 
$096,372,  of  which  |IW,S07  wn-^  paid  on  plarerti  and 
!^><^41^.^<j.^  for  deej>  mines.  In  Talde  -21  all  mines  re|Kirt- 
injr  «creii<;c  are  arranired  hy  tin*  area  owned  and  leased,, 
by  the  character  of  mine,  and  by  states  and  territorien. 
't  he  nundn-rof  mines  contains  a  dnplii-ation  of  ns  ndii<  s 
whicl)  woru  lucatol  on  land  partly  owned  and  partly 
leased. 
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MIXKS  AND  QUAKKIK8. 


Thn  prn  wrinj;  taWlo  shows  the  ooncentiiition  of  the 
o\vtior;.hip  itf  niinerul  luudi^,  both  in  d«ep  and  pl-icer 
mines.  \W  fur  the  jj^reater  pait  of  all  oiineral  kndif  it* 
held  ill  plots  of  1(10  vcros  or  nioi'iQ,  tepregaitiiig  an 
atir<rn><r;ition  of  five  or  more  oHjfinftI  locations.  This 
cuiii  i  iitiatioii  is  ospcfiiilly  ciui>ij)itui>iis  in  iniiiin<;  prop- 
erties which  ai-e  now  being  (icvelopett;  four-nintbii  ot 
all  Bitch  mineral  lands  are  held  br  62  operators.  One 
iniiiinir  property  in  Oalifomia  extends  over  an  area  of 
10U,OOU  acres. 

Thn  correlatKiD  between  the  area  of  mineral  landH 
and  viiliie  of  pmdnction  is  shown  in  the  followinjp 
taldc: 
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'  Ku  liislvi- ii(  .Vioimtntn  nillU 

^Thf!  LinMluvt  iMi  whU-h  thU  avcmgi*  in  compuit'l  cIim-h  ri<it  liirluiU-  tliai  fur 
■ttnci  whieh  tio  oM  npoM  actMcs. 


It  jtpposir.s  from  lh<'  pm-cflinir  t;ifilr-  thiit  thi'  Viiltin  of 
the  iiiiiiing  prtMiuct  Un'c  notliiitl  n  Uilioii  lo  tli».-itreii 
of  mineral  huuls  owned  or  h>H^od.    The  iivcru^o  pro 
ductioii  jKT  Hcn^  decrwised  iis  th<.'  urea  in<-rfa.s».'d:  tlic  , 
thn-c  owners  of  the  largest  acreage  were  unioiijf  tiie 
smalleat  prodiinenf.    It  ia. probable  that  while  the  [ 

Miialh  r  propTties  were  niider  m  tive  opeiution  the 
liiryer  were  awaiting  dovehipment.  Still  the  vuhii'  of 
the  average  production  |)er  mii  i  im n  :tM>d  with  the 
increased  ownership  of  mineral  luiidb,  Uioiifrh  not  in 
thp  iiiamp  ratio. 

The  ioll<)VN  in<r  table  shows  in  parallel  cohinuni  the 
royalUes  paid  and  the  value  of  prodnct  of  deep  mines 
operated  on  leased  land  only.  It  rovers  10,872  bciy^, 
i.  e.,  Ts  per  cent  of  all  hinds  lea.s4Ml  by  <leep  mines. 
Operators,  55  in  number,  who  owned  mineral  landr»  in 
addition  to  the  laade  leased  are  <miltted. 


m  Itaitd  httd  4)H/y;  iMW. 
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u 
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• 

'.l.iil 

li.jn 

tUfl 
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111.  If. 

ii.m 
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1(1 

2t.m 

ak7 

I  lrH!lnii««  Arinm.!:  M4ir}'1ini<i.li  NaRhOtrolla*,liOnwia.I$  Vlialnia,2: 


The  followiiijr  is  n  -u'liitKtry  of  all  the  statistics  for 
d4ii'p  miiiivs  ojHnnted  on  i4>it.s4'<l  land  only: 

'I  ahi  i:  -4, — XiihM,<\f)i  j'ur  tUxft  tiiimn  o/tenUfd  on  Iruiud  Uiiul  uul'j: 
1903. 


Niiiiit>*'r  at  talnet     :i;w 

N in II V  r  ol owncM woflttllf  .,   i;<ii 

  fl!i'..  !II7 

WHKL-I  fl.  <I|.H.'^^ 

rmiUiirl  «<irl.-  „.,,„   *7ii. 

WiiTfe  i.n  >hurv  ••(  iTmlurt  ,„„     *2'<.  .>1 

K.  rit  .iiiit  luviiiniTt  .>(  iniiim  iiu.l  tninenil  biod*...     *.'im.  kik 

(Mill  r  iii:.<  (  ll/l1H'<ni-  I'^lH'liv*   jllll.  IH2 

^.l.^^     Mipiiiii-^  mill  inut.^rt«lH  fM«i,  uu 

1  iri. « 1  111  iiiiti  trm«d.  kIvoh  tons   ...     a;:,  .wi 

\':iiii4'  of  imiiim  cgntcaiK! 

Irlllll..........,..._...__.ry.v..,.,.,r,.,.,,...,,r,,,,ag,,,ga,,a>..-    5"*.  'll'.  '  ••^ 

Silvrr  ......,..„,  fl,  I'i7,  171 

olln'f  iiu'liil-   MidLHi-ii 

Ti'Ul  Ifrii....  Ml  1 1 II ' .   %t,  :U2 

Avi  rxK*'  |><>r  luti   '17 

V»1iic  ..( i<ri>liict*tnl]M    ,.,„.,  B, 2m,  I'Hi 

.tv.  rtiKC  IM  T  nIOC   ftl.'tjl 

.Vi'l>'iiiN' li-iii^il   .   Uk. '-72 

.Vv.'tiftK^- |H-r  niino  ,   :ui 


Mvc/uiMnvii  poitvi'. — The  total  piimarj  power  used  in 
gold  and  Bilver  mine!*  nmounted  to  19A,80S  horsepower, 

of  whieh  \->-l.?u>\  wa^  <ti  ;iTii.  4'1.'i-'-  wjitr-r.  !.06<)|r.is  or 
gsLbulinc,  and  J>,w;j  other  power,  mostly  cuiupreaaedair. 
Of  this  total  the  rented  hormpower  aggregated  \t^A%% 
of  which  I4.4tl!'  Iior -i^piiwiM-  wns  elerlric.  In  addition 
7.">o  electric  motors.  iia\  inL'  n  l  apicity  of  'A'^^WA  horse- 
power, were  reported  ^l^^  ll^■ii  li\  t he  operators.  More  * 
than  oiit'  half  of  ail  rented  elet'tri*-  power  was  reported 
from  t'alifornia.  the  rest  was  nearly  all  iis«'d  inColonuK). 

The  US4'  of  water  as  a  motive  power  was  a  marked 
feature  ill  (."aliforiiia.  which  rejxirte<i  iii'arly  one-half  of 
all  wiiteri)4)W4'r  used,  \\v..  •li,h\'i  horsepower.  The 
total  hoi'M'power  of  steam  engines  In  that  state  was 
10,i!i>iij^,  and  the  total  electric  power  owned  and  rent4Hl 
wa»  1 8,96 1 .  Thus  water  and  electric  power  held  a  more 
prominent  place  In  California  than  »teampower. 

Nearly  all  the  power  reported  wm  used  in  deep  mines; 
c4>inpiirntivoly  little  was  used  in  plaoers.  The  latter 
utilized  i  hielly  water  and  electric  power.  Tiie  follow- 
ing table  allows  the  <|uaiitit  \  and  liiiid  of  power  used  la 
producing  mioeSf  deep  and  plueer: 
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taot. 


Total  lian*|iow«r  

Owned: 

EnxSiu-!-— 
Steam— 

Number  

Hornrpowvr  

nr  iiiuwlin»— 

Niitnber   

Il<>r<i- power  ....... 

VVill.  r  u  Ik'I'Ih— 
Nliiiih«*r 

I  iMrM-piiwer  ........... .......... 
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Kli>c(rh>.  hofsppower...  
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«.M 

M«n 
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Si,  (KB 
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Number  of  rnlnca.............. 

Swlwr  o(  omen  wotfetait . . , 
Balarlci  
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Work  on  Aare  « imdact ..... 
M  lacelluneouii  expcnmw 
Cn>4  nl  Mipiilini  and  miklarlato. 
Ore  Mild  Mid  treated,  itMnt  M 
QnM>  Tulue  of  pradtwl  ........ 

Average  per  tOD...  , 

Value  ul  pniuuet  at  mua  

Average  per  mlDt  


TOUL 
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pnMliiciiig. 

MS  ' 
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3I« 

■SO 

GO 

n3.S,991 

ITS.  744 

t],lH.tU 

t!iS7,&;» 

tflO.MI 

t8f».88ft 

flTS.SSK 

(3.0118 

flVi,-.'l7 

»ll;l,5<'0 

S»l.21iK 

JUV.  N> 

»i:ii'.r.74 

ll«,43.S 

1 1.  'J<>T 

ia.4tt,»» 

fe.jL'i.4i;i 

rjin,.v.7 

«it 

fi.no,4t9 , 

tl,V>;,t3a 

r4i 

The  following  tiible  m  a  4xnapai-ntive  siitnniarv  of 
placers  iicconling  to  the  pow«r  uUd»  vrhflther  metjiuui- 
ical  ur  utlier: 


Tabis  ST. — Ftatn  ntMf  Kitaif  mecikmiiMl  or  otter  ihumt  .■  JW. 


0\ or  I)!!!'  t'luii'tli  of  iill  ilfcp  iiiiiii  -  ;nul  thi'  luilk  nf 
the  plaoiM'  iiiines  had  no  other  utotive  power  except  haiul 
and  animal  power.  The  aggi'^ate  product  of  the  deep 
mine--  i>]nT;it<Mi  in  this  priiiiitiv<'  way  wa-<  v<M-y  small,  as 
c'oiii(nired  with  tht;  total  product  of  deep  iiiiueti,  being 
valued  at  only  fl,790,469,  or  2  per  cent.  In  plaoor 
iiiiiiiii^'-.  liowrvcr.  flio  n  vt'i'^i'  wa.-*  tho  case,  tho  inaj()r 
part  of  thi'  phicer  product  of  the  United  SttiUu  lieing 
obtained  without  mechanical  power. 

The  fnllowint.'  fHl'lf  if*  asiinimai  v  of  docji  niiiios  which 
Ufted  no  nicchanicui  jmwcr.  Regular  producerij  arc  incg- 
regated  from  minea»  the  operations  of  wbidi  eonaiated 
mainly  of  dt'N clopment  work,  to  which  prodnction  was 
aicn-ly  im  idtMitai: 

Tablb  'm.—Dttp  mint*  tmng  hamt  md  animtU  pvmer  uMj/:  lOOi. 
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•  Hooi  im  ineiiMle  e  mlnei  With  naam  n 

*  IiMludea  1  mine  ladag  eleetile  tHevaur. 

The  following  im  a  comparative  table  of  steam  engines 

and  lioix'powr  ri']>iii  tril  for  1**0l'.  ]ssi».  1sm>.  ntid  IsTO. 
TIk-  pi'cviou^  (.■('iisust's  did  not  di-^tinj^ui^li  [iitMlucing 
mines  from  thase  where  the  work  was  rontiiu>d  to- 
di'volopinciit ;  (ln"  n'snlts  for  l!»"fj.  in  Tiible  ^s.  therr- 
fore,  coiiibiiie  l»oth  t  la»se«  of  mines.  While  the  total 
hontepower  itsed  shows  a  remarkable  increaite,  the-- 
avenijre  power  per  I'lijriiu'  ha-^  renminiil  practically  the 
same.  In  Ibli)  it  was  44  lioisepower;  in  ItMSU,  4<i 
horsepower;  in  1889, 40  horsepower;  and  in  11108,  5& 
horsepower. 

TAiiUt  — iHtam  tt»gin«»  and  hontpimer,  djr  »latt$  and  ttrrUturitt: 
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MIKES  AND  QUAKR1E8. 


The  following  tiil>k'  shows  tlic  uiiK'liiiu'iy  u><il  :it  inoiUuiuj;'  miiu*,  doip  ami  jjlui-ei,  u;*  «ell  as  at  liioif  at 
which  deTelopmeut  work  only  was  done: 


TABtB  80.— MACHIXEBY,  BY  KIXDK  ASP  BY  STATES  AXl>  rKKUITORIKS:  IW*, 
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Hie  total  number  <>f  hoi.-<t«t  in  producing  niiue^  re- 

]M>r<(Hi  was  l.aV.K  "f  whicli  nuiiiUrr  !tt;S  wovo  opt-ratt'd 
l>y  hUiaiupuwc-r,  tlio  ivst  by  otlicr  nii-<-liaiiical  powci-. 
iustde  from  the  563  deep  mines  which  ui^eil  uiily  liaiu) 
and  aniiiitil  |K)wci',  tlu-i-e  were  ii  mi'n'i  r  f*f  uiiiu-s  \vlii<'li 
ucfi' I'l'aclii'd  l)y  Umnelt  or  iiilits  at  uiiicli  hoist-.  <><)iil(i 
}»•  <li>|(ciiM'<l  «ith.  The  followin}:  ccmiiKinitiv*'  tiWU- 
^l^^l•,^■s  the  iiuinlK-r  of  .-toaiii  hoist-s  u-<  I  ni  ill  il  cp  iiiiiu->. 
producuiif  us  wellu!^  ihosu  reporting  tifvciopna'ul  work 
withoat  praduittion,  in  IflUS  and  1880: 
Tar&b  30.— Sfeow  Ao<«(»  <>'  '/^'y  f/i/^o.  icrntonV*.-  tiO-; 

'In.  I  I  MO. 
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Tho  follinviri'j- tiiMi' -li'iw  - (!h-  iiiimiK  !!--<■■■(  in  n"  ilcrji 
milieu,  protliiciug  ajj  well  as  tlio.>e  rt;j)oili»j,'  dovelop- 
loent  work  without  production,  in  1903  and  1860: 
TaviiK  31. — Pitmft  at  rfn^  nUiM,  Aur  Utrftt  and  Imn'toricx.-  t90t  m>d 

isao. 


KDW  or  fOWKB. 


united  iMtM. 


AUihnnin  

Arinwiii  

ArkiirxMN  

f'allfoTIHR  

I'okiritdo  

'j«>nri«  

I.lBh..  

Mntlli'  

Miir.vliiiMl  

Monlntirl   - 

Nt'Vmln  

N<.'U'  M«.'Xtc*t  ... 

MonhC^iirallnB. 

Oregon  . 

gMttbDskolk... 
vtBh. 


AllodMr. 

1«W 

1)HQ 

im 

law 

»M 

IW 

i.ato 

IH 

sstt 

« 

i:» 

I 

:» 

4 

I'.W 

lUf. 

1 

31 

s 

S5 

1 

:! 

.".7 

H 

<t 

V 

1 

1 



10 

111 

lU 

■»» 

;« 

» 

1 

1 

« 

111 

■/I 

111 

4 

o 

X 

27 

4T 

l« 

10 

10 

10 

4 

» 

19 

1 

4 

1 

Th«  total  number  of  pumpa  used  in  1903  wae  1,861, 

ot"  wliicli  niiinlKT  l,i>5!*  \vi«i-i>  opt>t;ir,  il  "ly  sti-nin  and  '_'ii-J 
liy  i>tiu'r  powi'f.  Of  tlii-i  iiuiidNT,  «ii!(  wel'V  luied  in 
piiMhu'infr  doep  niine^,  71  in  produetiro  placcnt.  and 
4"-!l  ill  iiiini's  undof  dovolopmoiit.  S<iiiu'  iiiiiu's  uiv 
diaiiied  by  UiuUfis.  Tbt)  total  uuiiibor  uf  pi'uiiuciug 
deep  mines  being  2,017,  it  is  apparent  that  a  gi-eat 
iiiiiiiy  iiiiiu>.s  wvvv  not  troiiMcd  witii  wiitvr  and  COUld 
therefore  dispeni^e  witli  puuipiug  uiuchiiiery. 

A  notewortiij  feature  hi  the  ^^velopment  of  the  ow 
of  power  titlier  than  steam  for  operuliiij/  pniiijiing^ 
ttpparutiitf.  lu  liSdO  there  wens  hi  till  4  puiiip^  oper- 
ated by  water  and  1  hy  compressed  aJr;  in  1903  the 
niiintioi'  of  pumps  operutod  by  «-ompri -^c'!  nif  h.id 
iiicrtjised  to  I'T.  the  iiutiilx^r  oinuTited  by  water  io  4i', 
and  in  addition  4ii' were  run  by  electric  power  and  89 

tif  ■_'u<rilini\ 

i  ht-  u>iio\viiiij  tabU;  iiihuws  the  uuiuber  ot'  power 
drills  at  all  deep  mine»  in  1903  and  1880,  by  states  and 

territories; 

T.xBLE  S'Jt—Xnmber  of  power  drilh  at  derp  miaet,  Ajr  liafa  and  Ur- 
rUorioi:  ttM  and  tSSO, 
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The  total  number  of  )i""ev  firill-:  reported  jtt  i)ro- 
thieiiijjf  mines  in  l!t02  wa.s  of  waii  1j  muuber  -i.-Jl'T 

were  operated  by  comprcoacd  air,  ItJT  by  steiiiu,  .51  liy 
fle<'tri<'ity.  and  4  by  water.  I'ower  ili  ilt-  w.n  ii>(  il  in 
M.'v.'l  mines.  Aiiion^  tlieiii  were  pluet-r  iiiiuc.-.  witii  a 
total  of  I'j  drills.  us«>d  in  workin(r  ancient  river  beds  bv 
tlriftiii};;  of  thenumbei  reportei!.  "  were  rmt  ii:  >l-i'  lin- 
ini;^  the  year  11*0:2.  t'omparison  wiiii  itiu  TeiilU  t,'t  ii>u> 
shows  u  remarkable  pro<,'n's.s  in  the  use  of  power  drills. 
In  18tH)  there  were  in  all  257  power  drills  in  um;  in  1H0£ 
the  number  was  3,3S9. 

The  eompanitive  iTsults  of  working  with  power 
drills  and  by  hand  are  «hown  in  Table  33.  Only  deep 
mloesare  included;. 26  mlnea  tisini,'  power  drilU  fur* 
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nislied  iiuoiuplctc  iufonuuUoii  ou  tiio  subjcvt  uiid  art! 
thereforo  omitted. 

Tablb  dS.— CbM|MiWM>n     poHxr  drUti  and  kand  pomr  at  Aep 

minet:  tOOi. 
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The  precMlinif  table  ebows  that  three-f oiirtliB  of  the 

total  <|iiitiility  of  ore  aiiuo  from  mines  using  power 
drillii.  Tbe  average  product  per  aiine  with  power  drilk 
wDK  22,71^7  toiM,  whereas  tbe  average  per  mine  where 
no  ]iii\vi-r  ilt'ill-  uri  1^  w;!-.  otily  1, •>.'».'>  tons.  The 

saving  in  labor  IkjIow  yrouiid  efltfcted  by  tbe  utH? 
of  power  drills,  as  compared  with  mining  by  hand, 
lunoimlcd  to  SI.4!t  jx-r  ton. 

Uf  the  machinery  especially  desigued  lor  pUiciM'*. 
di'm^eft  were  used  in  44  mines.  There  were  also  f\-> 

steam  sbovels  in  Use,  of  wbieii  '1\  vvoro  n^"'!  in  pnxliu- 
in«r  pincor  mines,  und  11  in  mines  iit  wbiiL-li  development 
work  only  was  done. 

'i'lie  majority  of  deep  mines  liave  afifij't'  'i  riiri1i:inii  ul 
power  for  eonveyin;,'  tlieirores  to  tbe  tc  ductioa  works; 
a  very  large  number,  however,  still  adlioro  to  the  old- 
fasliione!  «;iy  of  earryinjj  the  nn  in  ^^■;ll.'f>t■>.  The 
fonm;rnuail)ered  l.lS2and  tlie  huUi  iHi.t.  Tbw  leii^ftb 
ofmilroad  tracks  on  the  surfuee  was  lt)8  miles;  under- 
{.'round,  945  miles.  The  numlior  of  locomotivps  was 
reported  aB49.    Of  this  inili-it^'t-,  8  luiles  on  (he  aurftMc 

and  undeigivniiul  were  ivp«>rted  for  plaeer  inine» 
which  wore  operated  by  drifting. 

\\'<itr/'j>fant«. — An  abundant  supply  of  water  is  one  of 
the  prime  eondition.s  of  suecessful  U)intni|f.  e.spi-cially  in 
|>laoer«.  The  gold  aud  silver  mines  were  equipped  will  i 
extensive  water  plants,  which  included  3,9S7  miles  of 
ditches,  flumes,  etc.  -"i.Hl^'j  miles  for  phu  er  niiiu  s,  or  an 
average  of  over  IS  mile»  per  mine,  and  luilca  fur  deep 
mines,  or  lei»  than  one-half  mile  per  mine.  The  fol- 
lowing table  shows  the  length  of  water  ditehes.  flumes, 
and  pipes,  by  states  ami  temtories,  for  placer  aud  deep 
mines: 


All 


Derp. 


Ilvv...|i.|,- 

meni  vriUi- 
ontn^ 
dw^nnii. 


5J'.  ;5.^^»  l,77i 


AluluiinH  

.\rlr-oiiK  

.Arkiiti-«ii«  

eullfiirniti  

eol.friiiU'  

(.•■■"•Kis  

MaIjO  

Mfintjinn  

Ni-viidil  

K.  M-  Mrxi.  o  . 
Norlh  I'/iniliriu 
I  itiv""  

'ri'nni'^..*r. ... 

Vlali  

VIratikMi 
WMningtaii.... 
WfanlnB  


0  ".1. 

It  I.  nut 
.'r.v.>  I  477 

1,'jiir. 
Tim  4.  'Mli 
•.'.«>  '>at 
w  *..m 
i:  :i,iM:j 

1  i.i;iK) 

77 

II  :jki 
K'.  i,;tt.'i 

1  4,3^1 
a»3,<M 


II 

l.7lll( 

liji; 

MV 

nm 

■  -tH 
1 

Wi7 
f'V 
V 
HI 

(1 
7 
IS 


I.4IKI  I 

H,  ll!>  ' 

i.  m  1 

;!,7Hi>  i 

I,  mi)  I 

i.aiNi  , 
M.f  I 
xir.  I 

■J,  rm  I 

1,1)0 

i.ani 


(I 
y, 

(I 
;<:)/> 

:'!3 
)i« 

ail 

I) 
11 


I.  iM 
\.V»t 

■.i.'.a-i 
i.r.a 
:«r. 
1  i-"<;( 

»,  IN> 
I.K-.-i 

i.ai.o 

^111 

:l.  ;■•>.'> 
"'jiu' 

i,!m 


'.I  .',1*1 
1   


i,:i7i> 
'jt 
II 
i>v 
M:i 
0 
19 
1 

lvJ5 
w 
u 

0 
0 

a 


r.,i'.i7  I 
J,  1^0  I 
:!.  I'O  I 

a,  ;',<j  I 

10 

0  I 

L.«I1! 

900 
4,7W 


:;.  iim 
■1.  r^jj 

7:5:i 
;i,  Ir'j 

:£>> 

a.«ao 


J'rw/uctkm. — ^Tbe  value  of  tbe  total  pruductiou  of 
gold  and  ailver  mines  in  continental  United  States 

in  I!K>'2  wa.s  !^-_'.  Hi  'd-J.  of  wliieh  $T7,  l.'>4,32t:  was  pro 
dueed  by  deep  mines  and  >f^>,',i-2lyt2*j  by  placer  miue». 
In  determinin;?  the  valuB  of  tbe  product  at  mine,  the 
method  of  viiluutinti  ;i  t<i|)ted  in  ttii'  it:':iiii'j*  indnsti'v 
WU.S  followed  by  tiie  een.^us.  Tlu'  value  of  the  ore  aud 
ballion  is  determined  in  accordance  with  a  well  catub- 
lished  tradp  cif^tom,  in  thf  fn1b>winjr  manner!  The 
ore  i.s  sampled  and  assayed,  and  the  price  per  tOQ  ia 
determined  in  accordance  with  the  amaj  ooDtents. 
(told,  if  e.\(-eeding  in  value  $1  per  ton.  i--  ]t;i)d  for  at 
the  coining  rate  of  per  ounce,  or  very  often  at 

the  commi^rcial  rate  of  $30  per  ounce;  sometimes  a 
further  ditiCOnnt  of  .5  i)er  cent  is  made.  i.  e..  of  §1  per 
ounce,  to  tH)V«r  lunaea  ni  ictliu  l'mn.     Silver  ispabl  for  at 

the  New  York  market  quotation,  usually  with  a  dis- 
count of  ^»  per  cent  for  losses  in  smelting.  Lead  is  paid 
for  at  the  New  York  (juotation.  usunlly  with  adlsctmnt 
of  10  per  cent  for  los.sos  in  .HUielting.  and  with  a  further 
rediu-tion  of  2  ceuti»  per  pound  of  line  ieadcontenUi  fur 
freight  to  New  York.  Topper  is  jwid  for  at  a  xtipu- 
hitcd  price,  depending  (qioii  the  New  York  quotation, 
but  usually  from  4  to  ts  cento  below  tbe  same;  an  allow- 
ance is  made  for  iron  and  manganese,  if  present  in  snf- 
ticient  iiuantities:  no  allowance  is  made  for  zinc,  l>ut 
on  tbe  ooDlrary  a  penalty  is  charged  if  the  percentage 
of  sine  exceede  a  fixed  maximuin.  After  tbe  gross 
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price  per  ton  iuDi  tbtu  been  determiiKHl  n  .siipulntod 
clmrge  per  ton  is  deducted  for  ^lanipHii^.  R«waymff.  nnd 

ti'cat incut,  uiiii  the  iKihiiicf  n-prct- "il  -  ,  nine  nl'  tlx" 
ore  ut  whicli  ibu  Lutul  value  ul'  llic  shipnifiit  i.s  cuni- 
put«d. 

Tlu'  fn'i<rl)t  diarjrfs  'U>v  cm  rvin;;-  tin-  oiv  from  tlic 
mine  tu  llie  wurkn  ai-e  burnc  tiy  tiic  mine  operator. 
Uaually  tlie  freight  is  paid  by  th«  buj'er  and  deducted 
from  till-  )i>;ri'>-<l  n  uIuc  of  (lie  shipnii'iil.  aixl  si  i-lit-ck  for 
till)  UalaiK-e  im  deiivtireil  totbe  niiue  upemtur.  TIium,  u.s 
a  rate,  the  value  of  the  ore  at  mine  \»  not  a  Apeculntire 

quantity,  liiit  an  iiinount  appcariiij;  on  tlw  liooks  of  tlif 
mine  operator.  Wbere  the  luine  is  >iituatc(l  at  a  dis- 
tance from  a  raiiroad  station,  the  opemturiuiiaHy  hanlit 
Xh<^  oro  to  tlh'  station  l>y  liis  own  tcarn>.  un  l  flu  , .if 
haulagit  in  inclwieil  in  the  upenitiiii>;  expi-nscs.  ^^  In  le 
a  number  of  minet*  are  «entei>ed  in  one  catup,  haulage  is 
UK .( I ■  f n'(|iicntly  lion*'  l'\  i-  :iiMst*'rs  who  niiikc  a  s[M'cially 
ot  liaulliitf  ore  from  llif  iiiities  lo  the  railroad  station 
and  bringing  back  supplies  to  the  mines.  Under  ordi- 
nary (.■irfiiiiisr.irh .  -  111),  liii,  piM  lon  will  not  vary  dnrin^' 
tlie  year  and  can  Ih,>  m  i  iirattdy  «tat«d.  Thi*#  ij*  true  even 
if  no  separate  account  of  it  in  kept  by  the  operator, 
in  which  <':im'  ilu~  conI  of  lianla>;t'  i-*  incluilfd  in  tin- 
amount  i-eported  for  frei|rlit.  W  beii  tbe  ore  is  of  a 
very  low  grade,  or  where  the  inlne  ta  located  at  a  great 
(llstani-i-  front  <hr  T-iilinin!  -r;itti)r..  ;iti'l  th"  cost  tif  liaul- 
a{(e  in  paid  by  tbi-  mine  opvtator,  it  soiuctiiue*  bappen»» 
that  the  value  realised  does  not  repay  the  cost  of  tdilp- 
piii<r.  A  fow  smb  rases  wen  n  ]Mirt4'tl  for  li>'i*J.  and 
tbe  value  of  tbe  product  wa«i  shown  as  a  "  net  iu.s»," 

The  value  of  bnllioo  when  Hold  to  tiie  United  States 
inintH  or  assay  ollict's  is  dclci  iiiinetl  l>y  assay:  fjoid  con- 
tenLs  are  paid  for  at  llie  cuiiiin};  rate  of  J6:JU.»i7  per  lino 
ounce,  and  the  silver  contcntnat  a  price  fixed  from  time 
fn  liitii-  ^>v  tln'  nirc'-tiif  of  tlie  Mint:  a  sm;i!l  '•li;u"<_'c  t-^ 
niatii-  lui  >ineltin<f  ami  rclining.  Wbcn  Indlion  is  sold 
to  private  parties,  banks,  bullion  dealers,  etc.,  it  i!< 
iisuaily  sold  tit  a  net  prico  jut  crude  ounce:  tlie  dilTcr 
once  In'tweoii  the  i-oininj;  i,:ilne<if  tiie  line  ifolil  contents 
and  that  paid  by  the  buyer  n'])resents  ili''  i Ajvensflsof 
retinin}r  and  marketing'  the  bullion,  coininissions.  inter- 
est, etc.  When  tbe  bullion  is  sliip|>cf|  by  express  tbeco>f 
of  expressjiy^e  is  deducted  by  tbe  Mint  and  the  balance  i^ 
paid  to  tbe  ile(H)>it<M- of  tbe  bullion.  Freipu'utly  bul- 
lion is  .sent  by  r<'j.'istered  mail  or  brought  to  tbe  Mint 

or  bullion  dealer  personally  by  tbe  owner.  The  cost  of 
transportation  in  insi<rnitinint  tm  compar<><l  with  the 
value  of  tli(!  buliiuu,  and  tuay  1)c  trcat^Hi  as  a  nej^liyible 
i|uantity.  Tliu-i  the  value  rett'ived  by  the  opi>rator  for 
Ilia  bullion  always  represents  tbe  value  at  hi«t  niine  or 
works. 

Tbe  followin>r  table  .^liows  in  cb  tuil  the  manner  in 
which  the  above-stated  total  value  of  the  mining  product 
WMi(ohtM.ined: 
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The  values  ahown  for  placer  bnlHon  and  for  ore  and 

Itnllion  ]>riKluceil  by  deej)  mines  and  mills  r<-prescni  the 
.  amounts  reported  by  the  operatorb.  There  is  a  »ep«- 
I  rate  item  showing  the  product  of  the  treatment  of  old 

dumits  [irul  tiiiliuffs.    This  n-presenls  the  output  of 

nulLs  vvhiub  operated  exdui«ively  on  old  dunifM  and  tail- 
I  ing».  The  treatment  of  ore  from  dnmps  and  tailingti, 

wliii  li  wn-  in  iil.'ntal  to  the  i^perations  of  allmUl»,  la 
I  included  in  their  total  output. 

!     The  ore  and  bnllion  sold  by  cnatom  mills  repnmont 

on1\  tl.*'  |)roducts  of  ores  purcliased  by  those  mills. 
,  \\  hen  (lie  ore  was  merely  treated  for  a  t>tipulate<l  com- 
I  petiaatlon  and  the  dremsed  ore  {eoncentmte)  or  bullion 
w:is  I'.'funicd  tn  tin'  ownei'.  the  amount  eanu'd  fill-  the 
treatment  of  tiu'  t)re  otdy  was  considered  a.s  lieli>ui;in){ 
I  to  the  production  of  the  mill.    The  ^ulue  of  the  ore  or 
bullion  itself  was  not  include<l  in  the  iii  nrlm  t  of  the 
mill.  ina»>u)ucb  as  it  vvoitltl  have  licen  a  duplication  of 
th(>  value  received  by  tbe  mine  owner  for  bia  prodnet 

MoreoM-r.  it  was  only  in  exceptional  civs<>s  that  the  mill 
I  operator  was  able  to  rejM)rt  tbe  value  of  sueb  ores,  inas- 
I  much  as  his  clmrefcs.  were  not  dependent  upon  tbe  value 
of  the  ore  and  he  had  no  inti-rest  fn  keep  an  aci'c»unt  of 
the  same.    On  tin-  ct*ntrary.  the  product  of  the  pur- 
chased 01-4",  was  always  reported.    In  order  to  eliminate 
duplications,  the  cost  of  tnir''!i't<i'.l  ..ir-  mnl  freiffht  ♦ 
])aid  on  the  ."jiine  ure  di'<lucted  in  iln   prcti'tlitijr  stale- 
I  merit  from  the  total  x'aluc  re|)ortod. 

The  inrri*;is(.  iitid  decrease  of  tlif  -Un-k  on  band  rep- 
resent the  diiierences  between  tile  value  of  tbe  stock 
on  hand  at  the  beirinnin;^''  and  at  the  close  of  the  year. 
Ill  accountinjr  f'»r  the  niininj,'  proiliii  linr.  of  a  ^fiven 
year  these  dilfeiencei*  must  be  taken  into  considenitioii, 
iiiasnuicli  as  the  ]>roduvta«!tually  sold  or  tn  ate*!  during 
the  year  dues  not  represent  the  returns  for  the  niiniii;^ 
expenHca  incurred  during  tlic  mme  year.  In  iudividuiU 
caries  the  difference  may  b*'  coti>idei-able.  Tha  value 
of  the  inereajse  or  deereifcseof  stock  of  ore  is  neee<*sarily 
an  c.itinmte.  The  \'aluo  was  computed  at  this  office, 
taking  as  a  Icisis  in  ea<'h  case  the  value  reported  hy  the 
operator  for  tbe  marketed  ore  and  aaauming  the  aver- 
age value  per  ton  of  tbe  increase  or  decreaae  of  stock 
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on  band  to  hayo  been  the  «imp  as  that  of  thn  timrketo^! 
ore.  'ITie  dft  rciisc  of  ^lock  rcpic-i'titi'il  on-  miniHl  iti 
proviout)  years  and  taarkeU'd  dining  tlio  yinr  lUvJ. 
TIjOHgfh  the  ^Tsdo  of  that  ore  iiiay  have  lim»n  diffewnt 
trxtm  tliilt  f)f  thi'  ore  iiiiiu'd  (iiiriiifr  tlii>  yo;u'.  \ fxy 
Statistical  purposes  the  assoniplitm  ut  oiiu  uvi'ru;;t> 
value  for  atl  ore  treated  Tvas  r.orn'c*t.  Whi«it»  there 
\vn>  :in  iniTt';*.'-*'  of  tho  stix  k  of  oro.  h«»wovei .  il  wmild 
be  often  unsafe  Lu  assiinte  the  avera^ri*  vnluo  <*f  tlic  u\v 
on  tbo  dnmps  to  he  the  mmo  us  that  «»f  the  ore  acfunlly 
s<)l<l  cir  tri-jitcii.    Till'  ore  tniiy  Ki'rii  «irti  il  nii'l 

the  better  grade  sold,  the  ore  Irl'l  <>n  tlic  >lmiii>s  U>ing 
ol  a  low  jfiiide  which  it  would  not  pii  v  to  -iiip,  («•  a  few 
lest  slii|>iiien(s  may  liavc  hi-cn  iii:t<lr  whicli  ilid  h4,t  i-cp- 
re:<ent  the  average  grade  of  ore.  Jn  order  to  j£mv*\ 
against  such  errors  no  estimate  xra!!i  made  of  the  x'alue 
of  tlic  ituTi  "f  !4t<M'k  wheii(>V4>r  tlu'  siinc  exccrili'd 
the  actual  i|uaatity  *M>ld,  unlew,  upon  u  coniparinoi)  of 
the  returns  for  ore  actually  Notd  with  the  outhiy  for 
mininfT.  it  !ii)|K'nreil  prolwililc  tliiif  iiioit'  puyiiij,' otv  hud 
been  mined  than  sold  and  that  tiic  ore  on  liuud  whs 
merely  awaitingr  treatment.  In  all  doubtful  i-ai^ex 
iiiijiiirifs  woro  iiddfi 1  in  flip  <i]M'nilors.  mid  flicsi-. 
a2>  a  rule,  were  answered  prompt  ly  iiitd  ffuiiafuetorily. 
Xor  wei-e  any  estimates  made  of  the  increase  of  tlic 

stoek  of  oil'  li[  c  u~,<<  wlieru  tlic  liiiin'  was  (>i(iiip[K'd  w  ith 
a  mill.  When  tUe  expent^es  of  tlie  latter  were  not 
reported  separately  there  wax  no  for  e!;timatiti{r 
tluMwtof  niilliiijf  tilt'  ore.  tind  iu)iii>  hut  tlic  <ri<).s  vuliic 
of  the  some  could  heeiKtituated;  moreover-,  the  fuel  that 
the  ore  was  not  milled  raised  the  presuniptton.  nt  lett><t 

■ri  -Mil..  I  :l^c>,  tliiit  it  did  not  puy  to  treat  ";  'I'liUs  tlic 
vulno  of  the  increase  of  stock  of  ore  is  proliabh  rather 
underestimated  than  overesUmated. 

Tlii-re  w  i  i  n  mniilicr  of  >niall  mines,  deep  mid 
plaeer,  from  which  no  ruport  eou Id  be  ?^eeul■e<l.  Theii 
outjntt  was  ascertained  from  the  liCKt  available  ^oun-es, 

sUcli  iilliri-.  !>liMi')li     Ji'iil'l^.   iil:d  ni'ier 

reliutile  persons  n  ho,  through  tmsines>  inteii  v»ur>i-  with 
the  nnnersj  bad  acquired  information  wbfeh  enabled 
theiii  til  I'^tiniute  the  output  of  s!if!i  iiii!!'  -.  v.  ilh  rcuson- 
iible  accuracy.  These  estiuuites,  however,  us  will  be 
shown  later,  seem  to  be  below  tlie  actual  production  of 
this  <'lass  of  iTiinr  -,. 

The  value  clius  <'on)pute<)  rejuehentf>  the  value  of  the 
product  of  ^old  and  sOrer  mines  for  1U02.  It  must  be 
nuderstood  llmt  itinny  small  ojH'intitrs  kei'[Mi'<  'wKiks  or 
reeoixis,  and  theauiouut^  U!ported  liy  them  areappixixi- 
malions. 

Jl'iJUon  c'uhiiix. — As  ('xplaiiied  above,  (lie  bnllion 
contents  of  the  ore  wore  lijriired  in  detjiil  in  every  set- 
tlement between  mine  ofH-rators  andore  bu3*erH.  The 
stMtenient.s  rendcn  il  li\  ihi-  fuifiT  to  tli<>  former  ari'.  in 
all  well  nmnng-ed  aiiu.  ^.  kt  pt  on  tile  and  entered  in  detail 
in  the  Injoks  of  tlu^  conijKiny.  The  same  is  done  with 
United  States  Jlint  bullion  returns.  IVot  in  ail  rases, 
however,  are  accounts  kept  with  such  acciuin  y,  e\  en  in 


'\  some  of  the  liirjrer  mines.    In  such  cages  the  bullion 

l  oiiti'iits  rcpnited  svi  i-c  of  neeessily  estiiiinle<l.  Tiii' 
uppro.vitnutions,  lio\ve\  er,  niny  In*  tiikcn  as  reaM>nabiy 
necurate,  iiRisnuieh  tis  the  tn^atnient  ehai-ges  did  not 
vnry  widclj"  for  the  same  mine,  w  liile  the  freight  per 
,  ton  eoidd  lie  ivj^iiided  as  u  eousiant  iiuuntity.  In  some 
;  ciiiM's  the  A-nliie  alone  was  ix'porltHl  for  eneli  «if  the 
nu-lallic  element' of  tlie  ore:  the  manlier  of  ouuch's  i>f 
jfold  iuul  .silver,  und  the  poumlsof  lead  and  eopix'r  were 
then  conjpHted  on  tlie  bitiiis  <>f  thi'  uvenc'e  value 

re|ioiIei|  in  otilcr  <  ;l>e». 

The  tolid  «piantity  of  ;roid  bullion  produced  l<y  mills 
eonnerted  with  niiiies  wax  \,fy'ii\Tt\h  ounces  with  a  {rro«s 
\  idiie  of  S;'. I, oi;-.'. ;>;;."■,  or  an  avd'aj,'!'  \aliie  of  s-_>ii.44  per 
ounce.    I  his  wjis  thi>  nue  realizeti  liy  ibc  oix'iutor.  the 

■  dilfcrence  of  cents  rcprewnting  the  cost  of  refining 
ami  niarkelin;;  the  luiilioii.  The  j,a'os>  Miiiie  of  tlie 
product  of  miner!  connected  witli  mills  includes  the  sum 

'  of  $5iit>,737,  which  iTpifsonts  net  value,  the  ix*tining 
ehaiyes  on    the  bidlion    proihii-ed  not  hu\  inj^  bciMi 

J  reported.    At  the  above  average  rate  the  cost  of  rctin- 

.  iit^  the  above  quantity  must  have  lieen  aljont  S.5.t2oT, 
wliieh,  bcin<:  added  to  tlie  ;;ro-'  value,  would  iiK-rea«i' 

I  the  production  by  'Sf^  ounces.    The  quantity  is  too 

I  small  to  he  considert'd. 

rite  iiiimberof  lineoiincesof  i^old  produced  by  arras- 

I  Iras  wuH  not  lefjtjrted.    The  grot<s  value,  the  treatment 

I  charge:*,  and  the  net  value  alone  were  i-eported.  The 
tpiantity  was  e-timated  upon  the  basis  f nrnialied  1>3'  the 

I  ix'ixjrtM  of  mines  coiuieetitl  with  mills. 

I  The  total  value  of  the  ore  at  the  mine  includes  iM)*5.<)54 
reported  from  »inall  mines,  whose  owners  euiild  not  be 

I  located,  und  the  proiluct  lutd  to  be  asccrtainetl  from 

f  the  bc9«t  available  sources.  The  ainoitnt  mi  aneertnined 
may  in  some  lases  Imve  r<'prcseiitetl  tlii  n-  t  \  il  i.  ii  il- 

I  i/.4Hl  by  the  miner  for  hi.s  «>ie.    In  othcr>  the  esliinutes 

I  were  appamitly  Iwsod  uixin  the  assumption  that  the 

values  represented  the  ll'  r  dli.  contents  of  the  ore. 
I  The  tmmlier  of  line  ouikcs  of  gold  icportini  )ip|wrenlly 
I  repre>«nt  an  estimate  nt  the  coining  rate  of  $:jiM»T  per 

ounce  of  ;,'old.  or  at  the  current  commerrial  rale  of  js^'O 

I per  ounce,  und  at  the  mte  of  i>o  cents  per  ounce  of 
silver. 
For  Jill  llie^e  mines  the  aveniire  mt*'  v<  v  nuri 
gold  wtus  ii?:iO.  17,  which  left  uIhjuI  oO  cents  for  the  cost 
of  rclitiiiig  and  marketin;;.  Wherever  the  estimated 
value  in  reality  repn'sf'iited  Ti"t  proce<>tls,  this  compu- 
tation resulted  in  an  uniiei-e-tiiiuite  of  the  ijuaiitity. 
%Vben»,  however,  it  represented  ffros«  ^-aluo  of  metallic 
content',  it  i'<>>ulled  in  an  overestimate  of  llie  net  value 
piwlmcd.  However,  the  amount  Is  so  niuall  in  pro- 
poition  to  the  production  of  (be  United  States  that  the 
<  tre(  t  of  it  upon  tiie  total  pi'nduet  may  ho  regarded  aaa 
nejrlijrible  tpmnlity. 
I  Most  of  the  pla<'cr  mines  failed  tu  rejHirt  tlic  iuiiiiIht 
of  tine  ounces  <»r  ;fold.  Then'  wen*  150  mines,  which 
ri'iKirtetl  the  jjiniss  vjilue  of  the  bullion,  the  cost  of 
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reliiiiiiij  und  oxprcwa^f,  and  tbu  value  at  the  mine,  viz. 
grrvM  va\m  of  the  ballion  contentR,  lW.621.723t  I'Ost 

of  K'fiiiinjf  ami  vxpirssijfc  !?'.t.r»:^o:  vulin-  ut  iiiiiio, 
1^3.  Theaverag«  coal  of  retiiiing. etc., amounted 
to  fiix-tentbs  of  1  per  cent  of  th«  rnliw,  or  12  cenb<  per 
oiiiu  i'.  li'Hvinir  i^^M.'io  us  tlicvitlu<'  n-iilizi'd  |icr  uiiiifc  of 
pUcer  gold.  All  other  plawr  luineH  fruiii  whi«  li  l  uporla 
were  received  numbered  835,  irith  an  r^v^Ir  prodii<!t 
valued  &t  *.s;!.l'72  at  tlic  niim-.  Thf  avfni^'-i'  value 
per  luine  was  wliett-af  the  output  ul'  mines 

r^rtliqt  chAripes  a^'^niged  I»10,74nS  per  mine.  Appar- 
ently the  r«'"  t-  iv.  r.'  luoiv  coinpii'ti'  with  tin'  Inr^'iM' 
mineft.  The  uvt  r:iij;(;  j^liuwu  by  them  was  taken  as 
Tepres«mtiiiif  tbe  general  condition,  and  tbc  number  of 


line  ounce?!  wliere  the  value  only  was  reported  was  i'»ti- 
mated  nt  the.  rate  of  $20.55  per  mtwt. 

TaMi's  and  oT  pf  -i m  tli"  V.r,!liiin  <•< intents  and  the 
total  gross  value  of  tin-  prodiu  i  ol  tin-  mines  and  milLj 
for  IWYi.  The  piruductof  custom  niilltc  \a  not  included, 
iiiasniiii-h  as  it  reprt>M>nts  the  cimtetits  of  ore  l«>ni;lit, 
from  ndne  ojx*rators>  by  whom  it  war>  pi-e"*unial»Iy 
reported. 

li  is  trne  the  <|niiiitity  tifati'd  ditiiiijr  thi'  yi-.n  hy 
rcduetion  uoiks  uoidd  nut  exuelly  coiricidi"  with  the 

<|uantitr  of  ore  -i^d  by  mine  operators  to  ilie  same 
elass  of  work-  .lui  iij;'  the  .sjime  year.  Still  the  error  is 
eoHsidered  innnaierial,  and  in  no  other  way  could  dupli- 
cations be  avoided. 


TiBiR  »«.— BULUOS  CONTESTS  OV  THK  PRODUCT  OF  <>OLD  \XD  SlLVKR  MlJtES  CLASSIFIED  BY  CUARACTES 
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:  naUacd  far  <dd  talllnfi  wboie  mm 

Id  net  ba 

Tablk  8T.'BULU0N  002tT£XTS  OF  TUF.  PRODUCT  OF  GOLD  AND  SILVER  MIXES,  BY  STATES  AND  TERRITORIES:  UNff. 
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s,7r-i-  </."  iitj-jif'n] lilts  itf  otUtrr  f«'.>.  — The 
proiiiii  t  of  {fold  and  silver  mines  df)e*i  not  iiielude  the 
precious  nu'tnl  iH)iitents  mI'  ,  ii|)|n>r  and  iron  ores.  The 
reliucd  product  wbidi  ia  pW-ed  un  tiie  market  iaclude^, 
on  the  other  hand,  the  precious  metal  oontenta  of  all 
ores,  i-ejr>"^"'''^'<  '>t'  their  sonree  of  prodiietion.  In 
order  to  make  tbe  mining  product  comparable  with  the 
reiined  product  the  followinfir  table  ia  pretsented,  in 
which  the  ^'old  and  silver  contenta  of  all  ore^  aa  wMI 
ab  of  placer  bullion,  are  :«bown: 


Tahi.K  :tS.— '.'./■/ -/i;</^.7r 


hif  iif  III.  /,r>fl<i't  „j„ii  itiinai:  190t.* 


Tolml. 


Qold  Mid  Mvm  ons  md  jdiiccr  twIUon. 

Comer  ON*  

Iron  nre»  


BIITEII. 


FlaeaOMEw.  nuaoMioiH. 


MpMI  ! 


4ih74t,IIM 


>  Nni  Including  Alaiit*. 
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Tlic        aiul  silx  iM' conti'iits  nf  copjior  ores  shown  in  I 
tbc  preceding  table  are  included  iu  tbe  value  reported 
elsewhere  for  the  product  of  copper  miniw,  and  the 
silvoi'  <'<>t)t<  tits  of  iron  ores  »re  iaolttded  in  tbe  value 
reported  tor  iron  ores. 

Tbe  argentiferous  iron  ore»  exoi  1 1  pi  i  i  y  the  difficulties 
attending  ovorv  cla.ssKirutioTi.    Sueli  of  tliesi- u-' loritnin 
bi^h  valuer  in  silver,  which  permit  of  tbeir  working  for  i 
that  metal,  were  claimed  an  fnlvvr  ores.    With  moftt  of  j 
tliest^  ores,  hii\M  \  t  r.  ttn  ii  rliii  f  viiliio  lies  in  the  fluxing  ' 
qiialitieti  of  their  iron  and  luuugsinosr  contonts.  yot  the  i 
value  received  for  thetn  by  the  mine  ojx'nUor  rvpresentx  | 
priuticiill}-  nothing  l»ut  the  vuhioof  their  silver  eontcnts.  | 
With  the  exception  of  a  small  quantity,  the  diitpoiiition 
of  whieb  was  not  reported,  all  thi«  ore  was  aold  to  the 
Anicrinin  Smelting  mi  l  f>>  tinir)g  Company,  wfaiob  Kt- 
tlea  for  it  iu  the  foUowiu|;  nuinuer: 

Tbe  producer  of  the  ore  in  paid  in  full  for  its  wlver 
( fititi  iits  at  the  New  York  (|uo(ation:  tlie  poreentag<'s 
of  ii-oii  and  niungttiie,'»u  are  added  together  and  the  per- 
centage of  idlica  h  deductad  fi*oin  the  sum.  If  the 
d ilTe rente  is  ei] Hid  to  4o  )w  r  cent  of  the  weigiit  of  the 
on^  noeharge.a.sii  rule.  i>  made  for  smelting  and  freight. 
A  bonus  is  paid  for  every  "unit"  i.  e..  2o  pounds — 
over  tbe  40  per  cent  bitois.  n-^nnlly  at  15  cents)  per 
**  unit i.  e. ,  three-fourthfi  <  i  i  r  |  n  i  jKnind — or  a  dedue- 
tion  i>  ma<le  at  the  same  nite  tm  i".  n  y  '.niif  -Ik. i  t  of  the 
40  per  cent  Uatiitt.  Tbe  value  of  the  prwhict  cla^ssed 
a»  iron  ore  i»  made  up  aa  follows: 

Vnlao, 

Siivi  r  ii.iut.tweiMincett  t(W.»<: 

AUnniiiiif  for oOier meuli  (ctippfj'.  kail,  irun.  monimnewi   4liS,7:f. 

Tj  till  gia»  TBlae   sSO.TUt 

LfcdudiiuuM..........  ,   M»,7in 


TABta  4iOm—OM  and  nlrn-  runimh  of  iiH  arm  milled,  bjf  iMn  and 

Itrrtturim:  iHQ^. 


MMB  OK  TBmmMT. 

■III.VIB, 

VdQb 

riBeomMM. 

Value. 

UDllcdRatet...... 

9,111,  MS 

«l>kll<,«M 

Value  at  nine.....   m^flie 

The  average  assay  of  silver  was  7  ounces  ]>i'r  ton,  and 
tiie  average  gross  value  of  the  ore  was  $4.U>  per  ton; 
thus  at  tlu^  present  prieo  the  value  of  the  silver  alone 
would  not  pay  for  the  smelting  uf  the  ore  but  for  the 
exceptionally  low  eharge  for  smelting,  vis,  74  oonta  per 
ton.  The  richness  of  the  ore  in  iron  and  mangKoem  ia 
wliat  make^  auch  a  low  rate  possible 

Hie  followinir  table  la  a  anmniarj  of  tbe  mines  pro- 
diiciii^.'  :irL>'entiff'r(ui~;  iron  ore,  not  induded  in  tbeata* 
tistics  for  gold  and  silver: 

Tabu  80.—Sii»tmatv^mi>it»  produemg  argaU^fetmuinm  ore.-  1O0S. 


,    17 

Bdarlai     tS«,5«o 

CoDtrwt  wotk  

Work  on  (bkn: «( pntdocl.....   *M,>» 

BcDtandronUUtt  

Other  miacpItMieoiMesiieBMi  .^>f!* 

Omit nl  »u|ii>l ti!* and  nuileitale. ,  IIW, aM 

(>rr  Mild,  i>lii<rt  <<>it«    llS.Tn 

Onnn  mlUL-Ml  iKiMlrxi  i'onri>nw...,   tHO,WS 

Avrraise  i-  r  t.>n   W 

V»Iu--- ifro'VH't  HI  miiu'  -   «7M).tiI« 

lu  the  following  table  the  gold  and  silver  eimtents 
of  all  orea  mined  in  1902,  including  thoM'  in  which  the 
preclona  metals  were  merelj  bj-products,  are  ahown 
bjr  statea  aad  territories: 


AlMktt'  

ArlRcmit  

eiilHoniU  

Colnnido  .. 

Ocorgui  -  

I^ltiho  

Monlnnti  

NovjhIh  

New  Mcxim..^ 
N'OfUlUuolins. 

Onwpn  

eoothOuolliui. 
RMitbDakote.. 
VVA. 


WmBDUiK 


ISI.OOI 

1,X!],9(W 
7.211 
72,  M» 
MT,N5 
S7,9as 
IT.MK 

HI),  irji; 
(i.  THi 
SM.xs; 
lT3.tt>l 
11,U^  ^ 

.2!>> 


2.<i7i,Vlf> 
1.S,«2JI..W. 
■i6,lll.«M» 

1(8.  mt 

I.4«7,3«2 

]l,89D.S.'iV 
1.771,  Kri 

StMl.il'iH 

!.«JH.  i;« 

;.  171, 2U 
3,.W,  lU 

CI,MI 


!,(.=*.  «iS 

l.OWfi.OllS 
IMTS.OBI  I 

r,i( 

T.(19I..Tfi» 
lU.a.'M 

iij.iiai 

ll.T<2.l*7 


7.  TIO.iT 
ill 

J,.V!f,,MS 

l,'<)i3..=."<a 

ttt.HII 

11.1 


>  HMtmaie  «f  tbe  Dliefllor«f  the  lUiit. 
>lneliide«  AUImibr.  Atlnaa«w  JUirlaad,  HleUitMi, 
VliglnM. 


TesM^end 


3ftnt — The  Director  of  the  Mint  estimatea  annuallj, 

frnrtr  (!ic  ii  i  onl^  of  the  United  States  iriint*  and  ii-ssuy 
<)lii(es  and  from  statements  furnished  by  private  rehn- 
eries,  the  pniduct  of  refined  gold  and  sflver  from 
domestie  ores.  The  metluxls  followed  in  making  these 
estitnaleis  111%  stated  as  follow.s: 

In  eatimatiog  the  ceal*!  yicJd  of  the  Fidted  States  in  any  fpven 
year  only  that  roM  in  looked  upon  »!<  r«ii1)y  prmltii-iNl  that  hits 
been  refined.  nm<\v  rvm\y  f"r  the  market,  and  the  itsit-rlaiii*^ 
aiiioiirit  iii  ilutiiewlii- tirin'm  iwliit  h  i"  ci<iiii>unitivi-lr  insignificant) 
lliat  li.ts  Ihvii  i'X|K)rt«Nl  t<i  l<irf|i,'n  iiHitilricu  l<ir  ri'duc-tinn. 

It  liiis  Ix'i'ii  tlie  rn."t<ini  of  tlio  Uiircin  .>f  ll>e  Mint  t<i  inake  fur 
every  uUeniiar  year  two  inilt'iH-ndent  cHlcnlatioiis  of  tlie  fj^.il<l  \it>«\- 
actol  the  OHiiitry.  iinil  (<•  t«ke  tlieir  iiicati  as"  tlie  cliif^-vf  fipjimxi- 
mationtbttt  mn  !«•  Iiu<l  i"  tlifai  tiol  i>titinit  of  tin-  niitiit*.  Tin-  liirt 
i>f  thew  i»  fiawil  i>ii  tlie  amount  <if  <.'iil.l  jint  ii[w>tt  the  inurket  l>y 
private  rpfineriea  during  the  >-ear  pliw  the  Hao  gold  contaioed  in 
the  nnreliiied  liullion  of  domeMlc  production  de|Miaiti>d  at  the 
Diintx  .111 :1  MH^r  oflkM  of  lh«  United  StatwpittB  tbe  pure  metal  of 
d<>iii>'sti4-  prodoetlon  contained  In  «>re».  copper  nuute,  etc.,  »x- 
fmrted  III  other  iHHiiitrics  for  niiiiftioii.  Tli^-  <»-(-<iihI  calculation  is 
b»j«t"<t  <iii  llie  kni>w  n  lii^jxiHilioii  niit'le  of  t!ic  ncw'y  pnxlaced  pold 
in  any  calendar  year.  ?5iic-h  iij  Ii!  i- i  itlu  r  li  jiu^iu-d  at  the  mints 
anil  asfiiy  otTici?!*  of  the  fnileil  State?-,  or  t'xjxined  irom  the  I'liitiHi 
States  in  furin  of  Imllioii,  ore-.,  or  copjicr  matte,  or  a>e»l  in  the  lOr 
duatnal  arts.  It  furei).ni  gold  huUittu  entt^ni  iutu  muy  o(  thu  aljove 
itmne,  ila amount  must,  of  i-oiirnei,  be  dftdnctedl 

Tlie  ailTer  prodnct  of  the  United  Statea  in  any  given  cslendar 
year  in  otittttted  In  prwi^-ly  theaame  manner  as  the  gold  pnid< 
iii-t,  iiiiint'ly,  l>y  making  two  independent  calcalKtSoDB of  theMBie 
Hiid  taking  their  mean  as  the  actual  product.* 

The  variance  between  theae  two  estimatea  is  confined 

within  imrrow  limits.  Tln^  ^  !i  1  Imih  i  -  for  I!'''-'  m-e  us 
folloM-»:  For  gold,  Gl,02!>  ounces,  or  alxmt  l.^t  per  cent 
of  either  calculation;  for  silver,  66,978  ounooa,  i.  e., 
iiomewhat  over  ooe-tenth  of  1  per  cent. 

'  Beport  of  the  Director  of  the  Mint  on  the  Froduction  of  the 
Pndow  Melala,  1902,  pages  13  and  14. 
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The  precious  metal  contents  uf  nil  ores  mined  in  L'Sr^, 
AA  Ms^rf«iiiMl  hy  thA  cen«tu>«  of  minpA  and  qnarrim*  in 

thr      .i;(i!i.'nl;il  Ciiiti'i!  Sflltcs.  Jiri'  fMi;nli-.-i  in  t!ii'  f'.l- 

lovvin^  -stiiteiiiiMit  with  the  e«$tituate?<  of  the  Directtir  of 
the  Mint  for  tlie  United  Statea,  excImiTe  of  Akska: 

Prtriuiu  Hidtil  aiiitetiti,  liurtaii  of  the  QouiM,  mdlBfU  Mftinw.-  Jl>0,f. 


miiMfo  re 
poTK  il  liy 
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u«l. 

Kxi-^'s*  i>f  rv- 
iIihhI  ]>nM]ni-i 
uvcr  mlnliu; 
produec 

a,2«i.i» 

SS.lUti.OUU 

221,  :ai 

Silver,  iine  uunco  

411.  IMS 

STiklE  OR  TKllK4tilKV. 
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Ncrlh  <  HD  llliii  .. 
'  'P'K.ill  
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S->t»th  i>ftkn:H  . , . . 
Tt'HiK'S'et'  , . . 

riiih  

Vi:i:liil«  
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It  appears  from  the  preceding  sbitetnent  that  the  oat- 
put  of  silvor  roportwl  to  the  liumiu  of  tho  C^iiisus 
slightly  exceeds  the  estimate  of  th«>  I>ii-«ctur  of  the 
Mint,  whereas  the  product  uf  ^old  n>|xirted  to  the 
Hiiri'iiii  of  tho  LViisiis  is  i',  per  cfiit  l»i>l<>\v  tlie  t'.stiina(<' 
of  the  Director  of  the  Mint.  At  the  Eleventh  C-^usus 
the  difference  was  as  high  as  18  per  cent  of  the  refined 

profiiift.  Th<>  <li'fliiu'  of  [)I!k-<t  mining  and  of  iniiiin*.'' 
on  tt  small  scale  generally,  the  .'^ettleoteiit  of  the  oiining 
dii^trictii  and  the  itnprorement  of  transportation  facili- 

l>H_'cilh'i  willi  rill  [ir'i.rn  ~-  i  f  -tiitiNtical  iiii-tliods 
hu\ c all  coutributed  to  luukitig  tho  n.-turn»uf  the  pre.»ent 
census  more  complete  than  its  predecessors.  On  the 
othvc  liaiid,  (ht'iv  cnii  tio  no  cniiiciileiicn  tK>tW(  i  n  mii  i 
returns  and  the  i-i>tined  product  fur  the  same  ytar,  iiiu.->- 
miich  as  a  part  of  the  mlninfr  product  of  one  >f<ar  in 
rt'liiu-il  di;rTii<.'  rlir  f.illm'.iuM  y.-m. 

The  Mint  ajjeuts  in  Ihi'ir  rcpoiis  .-^liow  ihi;  distribu- 
tion of  gold  between  placer  and  deep  mines  by  states 
and  t<'rrit<iri«'s.  In  the  fr-ll  owiiiL'' t  s'il*"  tln'  n'jmrts  of 
Mint  ugenU<!^ari?  t-ouipared  with  tbi'  if-uitsof  thfOnsu-: 
Tablb  41 . — Compnratire  ttafgrnerri  »f  thr  </<././  .-.ki/, uIk  'ij  {irotfuct 

and  iificiitr,  by  staltt  uud  Umtorwi:  li<Oi, 


Mllil 
loanaiid 
iM<llaa 


■A 
■1,  Iftl 


47s 

■n.  III 

1 ,  (Ivi 
-11,  M7 

-'!.».>■. 

li,  :i|-.' 

ll.M". 


J,  I-W 


The  .sources  of  production  as  reported  by  Mint  othcers 
and  apontsare  armnged  under  two  hendsonli-. "  qimrtx" 
iiiid  plai'iT.  it  is  i>\'idt'nt  bv  >  i>iii|i  it  m  iili  ilh' 
Director'iij  estiiiiHte  of  the  retiued  product  that  the  d(<:>- 
ignation  "quarts"  includes  all  deep  mines.' 

Til.  iliiT'  i ..ni  r  In  tw.  .  ti  the  two  sourci'.-s  fonipaird  in 
the  prci-editi|j;  .statvuicnt  amounts  to  02,207  ounces  for 
placers  and  906,665  ounces  for  deep  mine«,  in  all 
27o,i);W  ounces.  It  uiu.st  he  borne  in  mind,  however, 
that  the  quantities  reported  by  Mint  officers  and  agents 
exceed  the  Director's  estimate  of  the  gold  product  in 
the  continental  I'liltid  .'-^l;it(  >  )iy  jCji'tl  ounces. 

The  excess  over  the  Ceiisu;>  reluriis  for  placer  mines 
is  greatest  in  Colorado,  whei-e  the  Mint  officers  report 
;?1.444  ounces,  whoi 1  11-  tin-  rm^n^  ri  fnr[i<  show  only 
3,172  ounces.  It  seems  prol>able  that  Coloi*do  is  erro- 
neously credited  by  the  ofBoers  of  the  Denver  mint  with 
tlic'  iilii.i-r  liullior.  ]irr>ilnf.'i!  in  adjoiniiiir  -ladv-.  tuit 
shipped  to  Denver  to  Ih'  deposited  ttt  the  I'nited  States 
Mint.  The  placer  prodtu^  credited  to  Idaho  by  the 

riiit.  d  "-;t:i((-  A--a\  Ofli.  a!  I'>.il-,i-.  lT.!.->''i  oum'cs 
in  e.\<  e-i.s  of  the  t'eiisus  returns;  on  the  other  hiiud,  how- 
ever, the  Census  iTturns  show  an  excess  of  13,696 
ounces  over  the  Mint  n-porl  for  Orej^on:  it  h  vi  tv 
likely  that  the  Ore;;ou  product  fomul  it*-  way  throu^jh 
bullion  dealers  to  the  Boise  assay  office. 

'I  hi  tjr.ld  product  of  placer  mines,  as  reported  to  the 
l$ureuu  of  the  Census  directly  l>y  producers,  was  vah»ed 
atf4,S04,095.  which  corresponds  to  the  ralue  of  Si>S,757 
line  ounces.  n<  fsfininfprl  iifKn-e.  In  ruMiti'.n  thi^ 
aiuouut  the  uuivported  production  of  sniali  mines  was 
estimated  by  local  men  at  91,136,181,  which  corresponds 
1'>  till'  value  of  .'ir>.:<v*'.  \\nc  ounces.  Most  of  the  idni  i  r 
bullion  ultiinati'iy  finds  its  way  to  the  miut*  and  assay 
otli<es.  The  reiK>rt  of  the  Mint  officers  and  agenta 
should  (hercfori-  be  {,'i\  <  ri  preference  over  the  esti- 
mates of  other  liMal  men.  1  he  excess  of  th<'  amount 
reported  by  Mint  officers  and  a}.'ents  o\  er  the  ajirjire^^nite 
output  rej>ortcd  directly  bv  prmlncers  to  the  Itiireuu  of 
the  Cousu.s.  viz.  l:i3,fiOS  ounces,  with  a  coininj''  value  of 
9^,561,075,  rei)res4*nts  the  pro^luct  of  small  mines. 

The  cxffws  I  if  (be  jfold  product  «)f  deep  mines  as 
i-eported  by  Miut  ajient.s  over  the  Ceu.sus  returns  is 
Ifrertte.st  hi  Ari/oim  and  Nevada,  namely,  in  Arizona, 
t!s,.')iv_'  ounces,  which  is  equal  to  52.5  per  cent  of  the 
<."4-iis(is  returns,  uud  in  Nevada  .Ift.SfMI  ountt».«t  5.  p.,  68 
per  l  ent  of  the  Oeosus  returns. 

The  following  comparative  table  ."ihow.s  the  distribu- 
tion of  the  silver  production  hy  states,  a.s  ascertained 
by  tlie  cen.sus  of  mines  and  quarries  and  as  estimated  by 
the  Direi-tor  of  the  MluL  The  quantities  i-eported  by 
Mint  aj^cnts  are  shotm  in  i  parallel  column. 

'  lieport  of  Hm  IMnctor  of  tbi  Mbit  ott  tbe  Pnxluetloa  uf  «b» 
PrMioufl  JietalBi  1908,  page  19. 
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ntiiieil,  lit  tfjutrUil  III  Ihe  Btitviiv  m/  I'hr  <'f>i»«»,  «»«/  thi-  firmlaet  n( 
tilrrr  n^ntritf,  at  ettimaled  Ittj  Ihr  Oitti  t'-r  nf  file  Mint,  >iif  4<tU»  mid 

[nne  iNinntt.] 
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1  liSitliMie  nf  lira  Dlreeior  of  Um  Mtat. 

<  Iiirlii4h'«  AltbMM,  JUtrtand ,  SI  IcMmn.  TMinenwe,  «nd  rii^lDlii. 

Table  43  shows  that  while  the  Ccii«n<;  returm  for  tb« 

l't>ito[l  Sfalos,  as  ti  wliol.  .  -tili -tuntiiilly  njrrci'  with  Hh' 
(viiniiitc  c»f  l\u-  Dim  tor  i»r  tin*  Mint,  tlicie  is  a  wide 
vai  i  LM  I  )><>t\v(>tMi  (lie  results  for  sonit>  of  tho  «tatM. 
Tho  »'-«itinm(L^  of  tlio  nin  i  tfir  of  tii(>  .Mint  i-  l,i;:iH.7r.S 
ouiicen,  or  IT  per  ci-nt  .-iiort  of  Uie  product  ascertuiiicd 
by  the  Census  for  Idaho.  On  the  other  hand,  the  Ceiwus 

retiini-^  fm-  Ari/ona  sirv  I.^tstl.lT.")  <iiiii  '  -.  or  !.">.. ])«>r 
CL-nt  of  tln'  esiinmtoof  tlio  nini-tur  of  tin'  Mini.  Con- 
sidering that  tlu;  IVtisiis  rctin-n»«  for  other  fitatCi$.  RS  well 
as  tUo  total  for  tlir  l'iiit»'d  Stales,  me  in  >ii'i->tun(liil 
liarinoiiv  with  tlu-  Mint  I'stinuiti'.s,  it  is  not  proliahh- 
tLul  tlic  canva.ss  of  niint-s  in  Arizona  by  ('<>nsn>.  a^nits 
should  have  faili'd  to  n-uch  4."). 5  jwr  cnu  of  tho  silver 
product  of  that  territor\ .  Were  it  v*.  the  dillVrtnu  i' 
for  .\rizona  wonhl  havo  to  houddod  to  the  Census  total 
for  tht?  I'nitod  States,  in  whit  li  tlio  otimut*'  of  the 
Director  of  the  Miid  would  l>e  l,71>s.li!l  ounros  \hAi>\v 
tb*>  total  production  of  the  United  States.  'I'Uo  Mint 
eiftiinato  of  the  total  production  for  the  United  state-, 
however,  h  more  likely  to  l»i>  appi-oxiniatfly  mriiriitc 
than  its  apportionment  ainoni.'  tlie  >everal  stiite>  and 
territories,  wherein  the  estimates  of  ilu-  liureuu  of  the 
Mint  often  widely  disajjrcc  with  the  n>pi>rts  of  it.s 

agci;t>. 

With  Mpeciai  reference  tu  Arizona,  it  in  further  pos- 
sible that  the  exce^  of  the  Mitit  entiiiistes  over  Conj;ut$ 
ITturns,  both  for  the{.rold  iind  the  silver  product,  repiv* 
Hei\t>i  to  iM>iQe  extent  the  product  of  Mexican  mines 
broujEfht  over  the  border  and  wid  in  the  t'nitwl  States.' 

The  Census  i-eturus  fur  the  sil\-er  jinxiui  l  of  NevadM 
slightly  exceed  the  esiliumte  t.»f  the  Director  of  tlio  Mint. 
InMinucb  as  the  silver  product  of  Nevada  wiually  occuns 


ill  assrK  i;ilioii  with  irojij.  it  would  seem  thai  the  canviuiis 
of  <,'old  and  siiv  er  mines  aiUMtbsVe  been  fairly  complete. 
Jt  irt  therefore  ditiicult  to  account  for  the  wide  diver- 
Ifpnpp  Tietween  the  (^ensns  retumi^  and  the  Mint  esti- 
mate iif  tiie  e-old  pro«lm  l  of  the  State.  The  vasttn-jsaof 
the  Area  to  be  ct>v«M-ed  and  the  sparwneiis  of  tlie  popu- 
lation  may  to  jtonie  extent  have  affei'ted  the  Census 
rirturns;  vi-t.  eon^iili  t  iii^.'  llnit  llie  vafinin  e  between  the 
Ceii-!>U'j  retui-n.<i  und  Mint  c»tininte7«  tor  otlier  .-states  is 
confined  within  coniptinitivGly  narrow  limit**,  it  seeuis 
|iroliable  liiat  Nmuda  liii-  l>ei-n  r  iedifei]  U\  theUuretlU 
of  the  Mint  and  itsngenti«  with  much  of  tiie  yohl  bii!!i»»n 
bnnijrht  fnmi  otlier  .states  to  the  Carson  City  ;i>s:iy 
iitlici'. 

I'lacer  bullion  usually  carries  silver;  the  quantity  of 
silver,  however,  U  in  most  eafOH  too  Hmall  to  be  lijrui'ed 

in  the  \  alueiif  the  |in)dll<-t.    'I'liere  were  onl v  t" '  phn-er 

luinej*  which  reported  seijarately  tiin  value  of  sih  er. 
aitiountintr  hi  all  to  Sl^J.'iSo.  The  rcpoits  of  Mint  a-^cnts. 
\vliii  li  ni<'  ■-iinnnai  i/e<l  in  the  -.tatenn'iit  below,  jilnei"  (lie 
coining  value  4»f  silver  ut  S>l:i,7»»:j,  conx'spondtng  to  a 
eoniDiereiul  value  of  il5,lSt>,  at  AS  eents  \y^v  fine  ounce. 

The  amount  repoi  leil  by  .Mini  ut'cnls  doos  not  inrlinle 
llie  state.s  of  (.'olorudo,  Idaho,  and  .Nevada.  With  the 
addition  of  thtt  amount  reported  to  the  Bureau  of  the 
Census  from  the>e  ;i  states  \  i/..?^1.444  the  total  Miliic 
of  the  silver  recovered  as  a  by-produ«'t  of  placer  uiiiuiig 
amounts  to  90.573.  The  difference  lietweeu  the  ( Vil«u.h 
return»and  Ihe  Mini  ajj^enl.-" estimates  amounts  to S4. 
which  does  not  uialeriaily  add  to  the  silver  pi-oductiou 
or  reduce  the  gold  production  of  the  United  States. 

frW  ulut  titrnr  nuttrul*  nf  pUietf  huttnttt,  w  rr/Mir/nf  fcy  .Win/  <m»»I»; 

AW.'.' 


KISE  Ol  .M  ES. 


-II 


Silver. 


Vniled  Slates. ....... 

tMUanl*  

Mntiiiuia  

"I'K.'n   

V^r■^lllUK^■"  

-..ii'.h  ,\|.|..it«ehli«ii»li««o«il. 
All  oihiT         iin.l  tmi. 
ti>ri.«*  


liiAA.  Sllvt'f. 


li'ilil. 


«la1. 


ColnhiK. 


S2I,  tM     (.Mia  '■  t&,m,m    i^m  va,v& 


ii.;v» 

3.000 
<7.8)S 


IIT 

ifll  I 

(•) 


4, 217.  IMS  I 


1,'iST  (.Id 

iis; .  i,m. 


Ill 


'KelHirt  <<l  tlu-  l>iiei'ter  tla;  Mlllt  <i\\  the  IVmluctiiUi  of  the 
Frociou«  Aietals,  1899,  {Mf(e  »X 


I  Hkii:i-'  I  ik.  n  [I. .Ml  III.-  ii«|iortiitilii.nirn-l«r<if  iheMliit  "  I  ii.  •  l  i>»lncUirt> 
.1  111.'  erc»-i..ii»  .M.-iiiU  i..r  i;.,.  ettlciidDr  v«ir  Hiui  raitiK  hi!,  I  ii,  u  .  i-t  i*7.«iiil 

'til.  V\lur..  ..:i'v  .-..inir.L'  v.. In.--  v.fr,-  r.  i..f'.  i1  l-.n,-  ..m:i.  .  I..1 .  I  .rli  r  >m- 
pntc)  u..m  Mi.li   it  11  r;iii'  li.i  o'M  I'l  iiM.l  h.r  .ih.cr  i.f  fl  .-.i,  r,.|i. 

|Ill»TlM;ll  viiliif.  lmvi.  Ill  ..11  flpilri  il  11  r  :i  riil.'.i-  S|.  ",_>  |.,'r  trti.'  ..i:i|f'"' 

•  till  liiii.--  M...l,  }n,i  <ii  ..r)(i«.  Miir.tlmiil,  .Viirlli  <  iin.liiMt,  MoUtb  tlnnthiin, 
■|  i'iiii..--i .'.  iiKil  Vir.:it.Mi 

III'  :i|'l.'>  Ae'.li.v  AlL  iliW!.,  CDll»llf1«li,  M11I1.IW  Nl'ViwIa.  NvW  >l<!Sk-a,  f>fiM1ll 

link-  tit.  I  tiilt,  ithii  V\>ttt)tiii,tf. 

'  N.i:  :i  i.iT'i  il;  ItK'llltkfl  M-itH  ffi»Vl. 

L'i'tii/>ftt  i»i>i  trff/i  XMcf/t  rt'i  ('"/•.■  >.      .\  l  e-eiit  ifel  on  -  lead 

aixl  eop]wr  ores  niv  redu<'ed  by  >m(  ltiii<.f.  Tlieiv  were 
r  ly  lead  sineller>  <<inib!ne<i  ^vitli  >ilxi'ileud  mines 
and  constructed  for  the  treatment  tin  ir  ow  n  ores. 
Their  total  product  for  MNia  »vnsr4|iiid  to  i;^T,o<ii'  onn.es 
of  silverarnl  ].ss4..')!tl  pounds  of  leail.  which  w  '.i;t  a 
fraction  of  I  per  (\^nt  of  the  total  product  of  i^ilver-lead 
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iniiM's.    The  pvodiut  of  these  siiH'lter^  was 
tu  eatiteru  i-etinerien.    The  bulk  of  the  silver  and  lead 
produced  rcAcbcd  tbe  smcltieni  and  refineries  oithor  hi 
rnide  stiile  or  aflei'  only  h  j)reliminiirv  niilliii}.'  Ireiit- 
niciit,    A.s  .>l»owu  I'urtiier  in  Table  43,  tbe  former  >  oii 
tainotl  26,270,678  ounces  of  silver  and  the  latter  16,!.'u7. 
7*t7  ounces,  exclii»iv»'  of  :f<i7, llli  ounces  whicii  were 
produced  by  sumll  niineM  aud  could  not  he  clatM<itied. 
According  to  reports  received  hy  the  Bm*«a  of  the 
Census  frf)ni  -.nielters  and  retiiier'ie>,  the  |)rodui'lioti  of 

rclincd  silver  in  the  f  nited  Staten  in  IWi  w»*  made  up 
99  follows: 

Fine  <;.i!iHi><. 

rrolii.-t'.t  l.y  Wut\  'iTL-ItL-p*  »uit1  Mill' n*,-  ......^^  »  7>. "^^t 

l'r'»liu  I'll  i-y  o(|i|«'r  >niL-ltiT«  uihI  ri'iiin  tin.   -j,  ;si,o.'_' 

L»/*M  eou(tu(tt  iii  foivitcu  ulv-  rc'iuftetl    

T«al  ».:5l.!Mi 

The  silv  er  contents  of  foieijiii  leuil  ores  smelted  on 
tlio  Paeilic  coAift  were  not  reported,  but  the  bullion 
prodnil  of  tho!«  nneUerM  Im  included  in  the  above  total. 

'riie  ore>  iinjiorted  tiii*Ollgil  San  Francisco,  ('id.,  and 

Piigct  6ouik1,  Wash.,  were  vaJued  at  Iil2,&li>/J^l*. ' 
Figured  at  the  rate  of  55!  oeute  per  oanee  of  silver,  the y 

cntaiiied  4.S-H.7!S<I  ouiice-^,  which  leaves  .■>-l.'.Hi(;,7!t,"> 
ounce^of  domestic  silver.  The  total  i-eported  by  private 
Kinelters  and  refinericM  to  the  Director  of  the  Mint  was 

"i.i'sT.tC  I  oi;iiri-,'   TfiK-  in  ;cll  :lliniit  " ."JMH t.noi >  ounces 

of  silver  were  produced  l>y  privato  snieltors  and  reliner- 
ios,  of  which  over  44.0t>0,000  ounces  were  pmiueed  from 
domestic  ores  tiy  lead  smelters  and  relineries.  The  last 
(juantity  covers  the  co.ilrnts  of  all  silver  b«>arin}j  ores, 
which  shows  1 1] I  I  liiv,.  inlerde|M'nd(>nce  between  silver 
mioing  and  leud  smeltiut;.  The  total  silver  produet  uf 
1902  wa» accord in<rly  distrilnited  l>y  character  of  ore,  as 
follows: 


Percent. 

>«,IMB;in» 
is,an,8Xt 
m,ta 

SI.8 
MI 

X.  1 

>  iQclndn  mod  net  of  old  dprajM  mi)  MnimtN 


The  total  lead  i-ontcnts  of  arg<>iitiforous  ores  jnined 
in  IWJi,  including  copper  ore»,amouiit«d  U>411,dtK),d<M 


IMiuiids.  The  retini  d  1r:id  prmlin  l  ivr^orted  to  the 
l^uix-aiiuf  the  Census  In  lead  smellers  and  reliiieries  was 
4T5,d86.'l'lV  pounds,  which  included  the  production  of 
foreiifu  <>r'  s  ^iin  ltc-l  on  the  Pacific  <M)ast  and  not  -fijir- 
gatod  ill  the  n't>urts  f  roiu  aiueltm'!*.  The  imports  of  lead 
in  ore  and  hojiebnllion  at  Pnifet  Sound  and  San  ("rondisoo 

were  I'cporled  !is  'i7.!*t!!».!''!  1  ]i.itiiif!-.-'  which  must  l>e 
dc-duetcd  from  tbe  total  re[>orled  by  the  smelier.s:  this 

;  lea%'eti  447,616,4>S5  pounds  of  lead.  - 

,\  ]n)fti.Mt  of  this  tjUiiiitity  was  pnxluccd  from  imn- 
aryentifci-oiin  lead;  liio  L' nited  States  ( ieulogteal  Sur- 
vey  C8tiinatea  the  quantity  of  soft  lead  refined  by  desil- 
verizei-s  lit  'i.'.'i'.Kt  Icnis.  which  leaves  s-'s.  (s-  |„iiinds 
of  argentiferous  lead.  The  excejjs  ()\  er  the  conlenLs  of 
on>s  mined  o(}ual8  j(S,:i37,981  ponodi^.,  or  Isi.Gll)  short 

■  toils.  Ibirinj,--  VMiJ  ilic  -lin  k  d..ni.  Mii  l.ii!  ivns 
reduced  by  4:.'.l;!s  tons;'  it  is  probiit)lc  tliat  tiie  cxccs.s 

:  of  thi'  smelter  i-t-tiinis  represents  thp  pr<Mluet  of  ore* 

I  niined  duriujr  tin-  jirevious  year.  The  I'niteil  ."States 
(ieulu){icul  .Snr\ey  estimates  the  yieM  of  lead  from 
argentiferous  oi-ea  for  l!X>2  at  195,571  tons.'  Th!»  is  5 

per  cent  sfitivt  nf  the  product  reportfd  by  mine  ojkm'ii- 
tors;  tiie  ditlerence  is  (>asily  acconnled  for  by  lofisen  in 
!(inelting. 

I  smi-riNo  .\si)  Mii.i.iM;  oitKs. 

Th<'  product  aftt-r  leavin;.'  the  mine  is  treated  either 
at  a  mdl  connected  with  the  mine  or  at  a  custom  mill 
in  the  vicinity;  or  it  is  iner<-ly  concentrated  at  the 
mine  and  the  dressed  or«'  sliip]M;d  to  u  sm<dt(>r:  or  it  is 
shipped  ill  the  crude  state.  Table  43  shows  the  tomiii>:e. 
bullion  eont4'nt.s.  and  jjross  value,  total  and  p<>r  ton.  of 
all  ore  sold  and  treated,  classified  aciordinj;  to  the 
nn'lhod  c)f  handling  the  same.  No  information  of  this 
character  being  available  for  certain  «niail  operators, 
from  whom  no  individual  rep<nts  weie  received,  their 
estimated  product  is  not  ineludi-d  in  Table  4:5. 

'  lte|Mirt  ui  the  Director  of  the  Mint  on  the  Production  of  the 
I'n-i-ioiis  .Mt'iHlx,  pagB SI4. 

'  Ibiil.,  fiaiie  lii. 

'  Comniciw  and  Kaviiprtiaii  of  tlw  Unitacl  Mates,  IMt,  Vol,  I, 

'  iiiitn-sse. 

<  l°nit<-d  gtatea  GtioloKkal  Surnsjr,  "Slinenl  JtMoonra  of  the 
I  I'likol  suilei^,"  1902,  page* 211  aod  21X. 
I     <^lbiiL,  page  907. 
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Tablk  48.— tonnage  TREATED  AND  BULLION  CONTEIOIB  OF  ORES  REDUCED  AT  MINE  AND  SHIPPED  IN 

CRUDE  STATE:  IMC 


AvgKVite  ....... 

VinMMdanto.. 


Ttii»MM«r 

boated. 


Qiwotity. 


Value. 


PMlln« 


Por  tnn 
flnvmmnw. 


Orf  tri'Hli'il 
On:  HliiplMnl . 


HIum  wltbtiut  aiUI  ooDMCtlMi.. 


Bt-!l.;.lT:i-  .r^  

Mllllnv;  r.-   

€nnoeinr«t«l  ore. 


1.;)|>I..V» 


•i,Hli,W  titi.lil.lnl 


fliM 


ll*,ll«7 


WI.OIB 
21.W 


1. 80,10 
U,NT,Bn 


OlU 

inn 


17,613,117 
8, 103,112 
-Ul.OCi 


IS.  27 


V«la». 


T««a1. 


IS.lOll.lUS 
21.1. 63i» 


9,<;ii.  iM 


tO.Su 


fln*p<Niiid)i. 


Pvrttmi 


Ikfttegue  i                                     I  4IIW,;M,'t»4  i.W 

Mlnciaiid  ndlh  |  ae!.m«l  iM 

Ore  triBtcil  ,   Jf.;),  nin.xKi  l.C 

OW!  »lut.|i<-d  I  ta.iiiil,4«5  J  12.W 

WiiowiaMMBinieaBiMetiaB..   ai.im,aa\  2.80 

Sliiiii.liiitoro   sii.-.ri^.-tw  H -i; 

MlllinKurf   1,— s,'>7s  I),  I'i 

CuiH.'untnUi'iI  ufc  ,  l.&;t.4^lu  l.Tii 


Yuliw. 


ctnts  I 
perHu«i| 

pOUIUI. 


Flu.,- 


V«lu«. 


OlluT 

niL'Ul»— 
vkIop. 


naii»— 
total. 


IVr 

t«n(. 


I 


]II,II1»,T» 


.10  .  ll,<E!!i,i^  $1,0U.,IH 


I.TM.8W 


IWT.  II.  I 

;i!',  ikt' 


8.1 

a.  2 

2.ft 

ii; 


I,  17.1,  »^ 
;i.  013, 708 


I6«b9M> 


7.» 
&4 


7.9 


SM.W 


m,mt 


vnliir 
per  tun. 


tiu.ai 


si,mwi  sbT 


\S.(I 


ml 

ai.wi 


92.00 


I. 

■>1,1I7 
W7,to7  I 


1!>I.  411 
l.mii 


J"*,  <l,>l 


.Ai,<^is,  r.i,-. 
.1,  (.v.,  nc 


X'J  ITOl 


Tlir  pri  rciniij/  tllfili-  litiri'j--  iiUt  tijr  rnmoinii-  n>ilS(i||S 

governing  the  method  of  hundliug  the  ore.  Where 
thers  triM  «  mill  at  th»  inin«  the  nvsruKA  v«tu(»  of  thn 

«)re  was  si'jout  *T  ptTton:  whei"e  there  \v;i-<  tin  mill  ut 
the  initio  tln'  uvLiugf  value  wus  1(522.  In  liie  aUsfiiee  of 
a  mill  ut  tlie  mine  only  ore  of  h  hinfhor  jrrade  was  mined. 
On  the  other  hand,  where  the  ore  could  he  reflm  ed  at 
the  mine,  lt)w-grade  ore  wii^  udviuitagtH)iisly  mined  and 
treated.  Even  where  there  wiis  11  mill  at  the  mine  a 
portion  of  the  ore  was  shipped  ti  .  -tin  Iters.  The  value 
of  siu  h  ore  in  l'.Mi2  averagednl»oui«»:;'»  jier  ton,  whereas 
the  average  gnide  of  th«ore  treated  at  the  mine  was  96 
per  ton.  Where  there  wa«  no  mill  helonging  to  the 
mine  the  bulk  of  the  ore  was  shipped,  the  value  of  the 
average  grade  of  shipping  on-  lu  inu  >  |x'r  t<»n.  In 
some  dUtt4cta  the  proximity  of  <  ustom  millM  permitted 
the  treiittnent  of  ores  Bvenii^inir  ulKJiit  $17  per  ton. 

Another  considenition  which  determines  (he  methixl 
of  handling  the  ore  watt  tho  nature  of  itn  metallic  con- 
tents. Ore  fibipped  in  crude  Ktate  from  mines  without 
mill  coniieetion  eontained  eonsiderahle  \  !ilnes  in  silver, 
viz,  $9,014,445,  averaging  id  ounces  per  ton,  whereas 
orex  treated  at  nei^rhborln^  custom  millit  were  ^nhied 
ehierty  for  their  {.'old  eoiitent-s.  silver  aveniifinjif  only  2 
outiev^  per  tun.  Lead  won  h1m>  un  important  clement 
in  shipping  ores^  averaging  3.2S  per  cent  of  the  ore. 


wliereas  in  milling  ores  it  was  only  a  fraction  of  1  per 

cent. 

At  miito^  with  mill  oonnoction  tho  va1u«  of  tbo  oroii 

treated  wa-  nearly  all  in  their  <;ol(l  e<'iitei)t<.  silver 
aven«gin>;  J  ounces  jn-r  ton  aud  lead  only  about  1.02 
j)er  cent.  The  ores  shipjied  contained  «  ;rreater  value 
in  silver  than  in  {jolti,  tin-  nveintje  tenor  in  sih'er  ticinf?' 
32  ounces  per  ton.  1  he  lead  contents  wei-e  also  vaiiia- 
hie.  averaging  13.48  per  cent  of  the  crude  ore.  In* 
."iuch  cu^  the  oreH  were  sorted  liefore  tivatment:  ore 
rich  in  silver  and  lead  was  shippe<l  to  smelters,  the  re.st 
being  treated  at  the  mine. 

A  portion  of  the  ore  treate«l  at  the  mills  was  merely 
concentrated  pi-epaintory  to  shipping.  This  was  nota- 
l)lv  till'  i  ii>f  «  ith  ores  rich  in  leacl.  The  product  of  the 
mill:!  contained  ^i>,34<^,t^lti  pounds  of  lead,  which  bad 
to  be  extracted  by  smelting. 

The  total  (plant ity  i)f  ore  concentrated  was,  accord- 
ing to  roporti«,  l,8t(H),dt>U  tutu;  but  much  more  waa 
probably  concentrated,  as  tho  i-eport«  on  this  subject 
are  incomplete.  All  this  ore  was  concentrated  at 
plants  belonging  to  the  niiocs.  Only  3.s.:i7«'>  tons 
were  concentrated  for  outsiders,  tbey  iH^ng  prtjducera 
whose  mines  were  located  in  the  neighborhood  of  con- 
ccntrating  planti«. 

Conoentration  of  oren  bcfoiv  shipping  i»  one  of  the 
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modern  dcviccM  for  the  economical  handliag  of  orGi». 
The  i|iiuiitity  of  eoncentnitos  prodaoed  £06,330 
ton*;  till'  (iiiutilily  of  i  i  ude  ore  treaU-d  to  pi-odiicv  tlioM<> 
conoentrateii  wiui  l,82U,5bd  tons,  a>i  stated;  the  average 
dci^nM  ot  eoneetitration  was  aocoirdi  ngly  I  ton  of  conoen- 
tnilcs  to  !»  totisnF  (  ru'If  oi  «',  Tlii-'  roducfs  thn  l>ulk  of 
the  ore  to  be  ttbip^Hxl  to  oac-uinUt  of  iU>  uriginal  weight; 
a  large  nrinf^  in  tba«  effected  in  frei^t  arid  treatment 

The  prices  whii-h  wero  piud  for  thu  metulliu  eoutenUi 
of  the  mining  produet  varied  in  aocordanee  with  the 
fonditiiJii  in  which  it  wiis  marketed,    (told  iHillinn.  |>i  ii 
duccd  hy  auialgamaUng,  cyaiiidiug,  and  chiuriiiatiuii 
works  connected  with  mines,  sold  at  $90.-14  per  tne 

oiinfi-;  ntiiTi  itii'  ore  u  nMlni'crl  nt  cii'sfom  mills,  fjold 
brought  OU  an  average  $2U.U*i  per  ounce.  <iol»l  in  oiv 
brought  from  $19.21  to  $19.99  per  ounce.  Sliver  was 
tigurcil  Jit  .")!>  i  iMit-;  piT  ounct';  a  portiitn  )>nm}fht  only 
4i>  cents  per  ounce.  Lead  was  di«puMed  of  at  aui  aver- 
age of  3  cents  per  fine  pound;  when  sold  as  ooncentrates 
it  avcn«gi'i'I  f'."-*  cent.s  per  pound,  while  iii  llir  rrtidi'  -tiitc 
it  hrouglit  fi"oui  tive-tenUu*  to  1  cent  Ct>piM'r 
bronghi  from  5  to  8  cents  per  pound. 

<7ni/'i/>x  /'<>/■  frn'^miiif  lUiil  ff  iilht.  ('hnr^n-s  for 
treatment  and  freight  are  governing  factoit*  in  the  worii- 
ing  of  mines.  They  are  materially  induced  when  the 

ore  is  trentr-'-i  nt  f  hi'  mine  vtv  conci'iit  i  ali  'i.  'I'lii  tntnl 
charges  for  treatment  aiid  freight  rep»rte<l  from  uiinca 
without  a  mill  connection  amounted  to  $11,050,^9,  of 
which  ^.".,t>:>0,-2:«  was  treatment  .  liar.:'-.  ><!.'. i 'l»  1  .'^■Js 
freight,  aud  $4,0i>«,T:JJs  could  not  tn-  seg^regjited.  ttie 
eharges  and  freight  not  beiu^  entered  separately  on  the 

bonkj  r>f  the  opeiTttoj's.  '!'!ii>  tutal  siTitntiitt  -if  trcnfmont 
and  freight  charges  n-porti'd  from  mines  witli  mill  eon- 
noction  WH8 $10,877,680,  of  w  hich  >^s,tiv*T,ia8wii»ti-nit- 
ment  charj,'e.s,  12,8(1,765  freight,  and  $1,288,788  could 
not  he  Kegregrtt«!d. 

The  followinfj  table  shows  the  treainient  charges  and 
freight,  classified  according  to  the  method  of  handling 
the  ore: 

Tabui  44. — TVmdiwnf  dUtrifiet  and  fragti  m  die  prodnH  «/  mm«» 


MitiL'iiauil  iiiill^.itrt*!* 
Mil)l  iiti'l  tr).-iitvil  . . 

Mines  wittiont  mill 
oimvcll'Hi  

HIllpplDCON.... 

umnftn  

Oonrantrntednn* 


7.1U  i(.  i:i;.i)7j 
3.n  tM,Vlt 


»)tatu  (»ee  Table  4^).  The  refining  churge»  on  bullion 
may  be  estimated  nt  I  pei-  cent  of  the  valne  of  the  gold 
contents  and  at  4  cents  per  ounci  of  -ih  ,  r.  wliirh  is  the 
highest  rate  charged  by  the  United  ^>tateel  mints  and 
assay  ofBce«.  This  rate  makes  a  total  of  tS69,946  on 
pold  and  $S1»L',751  on  >il\  <  r^iii  all,  $1."-H;|,9»7,  or,  in 
round  ligurcs,  about  $i,20O,0UO.  This  leaves  some- 
what over  *9.r>no.«XK)  for  treatment  and  for  frelfrht  on 
concentrates  and  crude  iii<'. 

The  amount  of  freight  varied  for  the  several  fstatcs 
and  within  the  same  state  inateiially,  according  to  the 
location  uf  tin-  mine.  The  tti'atmentund  freij»ht charges 
mi  the  limit  to  the  working  of  certain  grades  of  ore. 
Table  45  shows,  by  states  and  territories,  the  total  ton- 

naj^eof  ores  trcati-d  iit '>iit--iii(>  rrdiirtlrni  worl;^.  llic  total 
treatuienl  chargei^,  including  freight,  and  the  average 
per  ton,  and  the  btj^est  and  lowest  freight  rate  per 
ton.  The  freiL'lit  '  Ijin-.n'^  Imlinite  the distaoces  ol  the 
mines  from  r!nln)aii  coiiiiti  tioii--". 

jMi^,  luf  iMtM  and  territonn:  I90t. 


STATE  UH  IHUBI- 
tOIIT. 

TmIiiI  \mw 
irvncvil  al 

TKUTUKKT 

im  raawKt. 

rssMiir  vm  rw. 

ShiiniinsonM. 

;  Toilml. 

Awr- 

pel 
ton. 

ililEli 

«st. 

Low- 
««. 

Unites  aiMt"-. 

1.7<J.  V.l 

tl3,I«7,l« 

t7.» 

118.00 

•Q.U 

ArlAMtit .......... 

I'jilifi'rula  

C^lofwlo ........ 

IdBbo  

Nrl  linltl   . 

on-if<«ii  

si.iith  linki.U  

fl,  l  .^J 
11  •. 

1 ,  1IV<.  JliJ 
ll.-iiK 
■Sli. 

lii.riU 
•<,  iifi'j 
i.i;i 

ii'i  • 

Jill  XIT 

*.*>'•',> 

Vl.f.V, 
.S.<f*M,.VlT 
■JJll,  lift! 

(f>,  ■.•::< 

.=.71.  Sis 
7a.  TUT 

.1,  jij 

?7S 
I  Jl  I'il 

l.(f.> 

lil.  .-!1 

11  m 

11.07 

1.  II 

■J.li'J 
IJ.  -11 

t|  'tH 

r..4j 

■->].  c. 

in.oi 

11.0(1 
30.0(1 
Ifi.OO 
12.00 
l.i.OO 

a.Tu 

10.00 

I.  (HI 

(l.-.H 

(1.  us 

■2.  (10 
O.SO 
1.00 
0.  -vi 
Z.fS 
0»tll 

0.  7(1 

1.  (l(( 

l.i) 
I'.oy 

». 

l:t.  04 
3  7.1 
10.00 
IH.OO 
■1.  M 
2.2.1 

(1,  T  'l 

(1,  :«i 
u.  nu 
0.  M 
0.  TO 
0.  2U 
O.jO 
0.  Ki 

All  iltll.'T  •1«ti  r<'  , 

The  greater  ptirt  of  the  treatment  and  freight  charges 
on  the  product  of  mills  oonaisted  of  deductions  on  con- 
oentratesand  on  353,847  tons  of  ore  shipped  in  crude 


>  Inoludet  miDes  localed  In  AiatMina.  ArkaiwM.  Uvoqite,  North  UmoHiw, 
MUh  OuolliM,  Tom.  Vligliita,  «iiiil  Wjioaiiw- 

The  freijfht  rates  were  hiijiicr  on  ^liipiiin^r  nrrs  thnn 
on  milling  oras;  the  highest  freight  from  the  mine  to 
the  mill,  $18  per  tun,  was  pud  in  New  Mexico;  the 
hiirhevt  friM'Tht  frtmi  the  mine  to  the  smelter,  $50  per 
ton,  was  jKiid  in  Arizona. 

G^ratU  ofotv. — In  Table  46  the  jjold  and  silver  i-on- 
tents  nf  all  ores  Hiriifd  ill  l'.W>2,  wlui-fin  I  in-  |ii('ct<»ns 
metal.'.  vuTc  ihf  chief  item  of  value,  an  clii-ssiJied  by 
the  {(radc  of  oiv.  There  were  a  number  of  cases  wbich 
did  not  letid  tliemselve.s  to  such  a  elai4>«itication.  In 
many  mines  tlie  or«>  is  stirted.  tirst-4»laH«  on^  being 
sliipjwd  and  sfN'oiid-eluss  ore  beiiij,'  triiited  at  the  mine. 
(Jensuii  sk  liedules  did  not  call  for  a  se|>arate  statement 
for  each  class  of  ore,  and  an  avera<;e  ftir  all  jjrtules 
would  fail  for  the  purpos<>  of  this  eliLssilieation.  How- 
ever, as  eigfat-uiiitbs  of  the  total  gold  product  of  deep 
mines  and  four-fifths  of  the  total  eih-er  product  have 
been  classified,  the  table  answers  the  purpose. 
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Tabus  40.— CiOLO  AN'1>  jftllA'Kt:  \  vi.ri.s  (  om  ainki*  in  THK  I'Kni.i  ( t  «  >i-  i-iacioi  s  MKTAL  MINKS,  CL<\flHlFIKD- 

i;V  liK.UiK  tiF  din;,  UV  STATi>  A.NU  Ti:!iUnt>iai>:  1>.H)2. 


<Mll.ll.  ttn-AL  VAU'K. 


VAU'lt  fK*  Ti>N. 


I-lllt(.fl 


Arbnnw.    [  <!nlifoniiiu 


OiloiaiVh  JfunMnn. 


AUtrradcii...  1 

iitm  ama  fit.  {   si,  ii».st« 


J«imlli 
I>akiili(. 


'    Ml  i,llliT 

['lull,        -tjir^-«  itii<) 
ti  TrilMri.'.  » 


fIVtf  lid  (M'ur,  Uii  ihHn  HO. 
tSD  itrKl  uvrr.  bill  lew  ihmi  tM. . . 
flwand  OTvr,  but  l<w  lluin  SUM. . 
•]«g  and  «T«r  


«.-i.'i!i,m4 

IT.tOl.l.'iO 

2,177,  m 


*i,i«a 


■^inn..sio 
mm 


».;;(, a<  1,7*1  I    !y.»tt,<siH     si,ti3\;w; ,    s.x.'Mi.i.a*     «.<.«i,nit.  r.M.v.uW 


l,l«>..'iSO 

i9,u].m 

MS.C19 


lIKlSt 


Ml.  Its 

iS6.m  I 

it,iMH: 


IVLTSB,  ■rOtAI^  VAJJ'B. 


!  •BCAPITDUTlMN.  I'NTTKII 
|<TATI!», 


TAUTB  rKH  TIIS. 


I 


AllCMdC*.. 


fJ-.IKI.llW  S«l,a37,.%M  I  II.OIT.^H 


I'latli, 


I^Js*  llliili  Sill   . 

tHI  'UJ<I  uv*r.  iMlt       ilinli  S'JW. . 

tWanilovar,  tatlcmilMntllM., 
tun  and  o«vr  , 


i:,  l-l,  -Jh 

um,tu 


I.  -  v,,  7^.7 
I.  7.sl.T.,>i 

1H,6»  I 


-■'lUlli 

3QS,233 


1 1, 
.•■Jl.  I'il 


'.:jl.ii»-> 
CICTM 


All  .."lu  r 
t>tntt>*  Mini 

u-n1iorkm,>  I 


mM.  |.i  r  >iU  I  r,  [ti  r 
'  vril  CI  m. 


1 , li  I'-i 
:;iT.  'M'-' 

m.an  |l 

II5I.4M  l! 


.M...I 

n.  1 

1 

i>  II 

AI.S 

4.8  1 

ttt.* 

«.< 

M.4 

I  lurliliit  -  li-,;tn-<  l.H  Ati'il  it:  AUilvtliia,  ArkilliMi-.  <,t-.irL'iii,  Itiiilm  Nl  w  M» 

*  lUi'lu<Lt«  iUlut'Jf  ki*-«U*»l  in  AUIium««.  .\l  jjttJiiit.  t'lliUnrljiti.  iM-.trijiii-  lili-.Irn.  Ni 

•ndWanliiiMrtao. 

It  apiwars  from  thv  \}wwd\i]i^  falilc  llmt  littlo  <:(Ad 
was  prixlucetl  in  Iwl  fjoiu  tin*-  worth  ovtT  $.Vi  pi  r  ton. 
About  two-fiftbs  of  all  gold  prodiwed  wiui  won  from 
low-j^raclc  ores  worth  If-s  tlmn  i^l*<  jici'  ton.  hihI  uhoiit 
the.-uniP>.li!n"o  wiisobtsiiiic!!  from  oros  worth  >ii'o  nr  over. 

CoiisiiU'riiijftlie  llirt'«'  i»riiu  ipul  jroUi  |)r'i  Im  inu  -tiitiv'. 
Color.i(lo,  California,  and  South  Dukota,  und  takinjy;  !*2<i 
per  ton  as  tlio  dividiii}^  line  botwocn  hi«,'li-j,'nidi'  oros 
•nd  avpratjo  or  tow-gnide  ores,  it  apiM'ars  thiit  in  Colo- 
r  :do  hii^h-^rudo  ores  prodooiiniite^  whereas  in  Califoinia 
and  Sonth  bakotn  the  product  yna  chiefly  won  from 
loiw-gmde  orcin.  In  South  Dakota  prurtically  ail  ^^'(^Id 
was  derived  from  ores  worth  lens  Iban  l^iU  per  too.  Of 
the  Miiiallfr  jroM  |)rodn(!)er6,  ITtali  alxo  treated  mostly 
low-jrnidc  or<-. 

mixer  was  Iikewi4«e  won  uioi»tlr  from  orci»  averaging 
\esB  than  ifcJO  per  ton,  but  the  lowest  grade  of  ore,  aver- 
ajrin;^  li'ss  than  $lo  por  t(ni.  wus  ii«)t  us  t  unspiciion-  us 
ill  gold  miniug.  A  fumpunitive  <>tiid\'  of  Tiiblei»  -la 
and  46  will  show  the  extent  to  which  the  distance 
of  tho  mine"  frutu  I'dn  tinti  work>  uttrct^  the  ;fnid<>  of 
oi'v  trcuti'd.  Ill  Arizouu  tiic-  bigheist  vuat  ot  freight  fur 
shippiiiff  ore  was  950  perton.  Very  little  gold,  however, 
wa»  priii'u  i  ll  from  ores  wliifh  could  hwir  such  a  fivii^lir 
rate.  Ill  Call foriiia  the  highest  freight  mto  ou  shipping 
orea  wan  $86  per  ton,  while  two^binds  of  all  gold  was 


\i  .rlti  (  iint'i'iji,  t  I't'v:-  I'l,  Si  iir  h  r^.rui  ina  \'irK"i:iiii.  \\'M»hii:ifri  iri  n      W  viiii  iiu 
I  Mi  \in\  Niirrh  (  ii.-.>|ii„i,  ^jrcgnn,  s,,i,'|,  i  urniin:,  Si.iuh  liakKlii,  l»ixn-,  Viri,'tnli«. 


dcrixi'd  from  ores  worth  l«>ss  tlianSlo  por  ton,  uiul  less 
than  one  sixth  was  pimluei'd  fioiii  oie»  worth  from  f^-Jm 
to  $50  and  om-i  .  In  SoMtb  Dakota  the  hi<:h<'si  fi-t  i<.riiL 
rutc  on  sliippiiii.>-  ore  was  ^1.%  per  ton.  hut  the  tuilk  of 
tho  ore  was  worlh  less  than  $10  pvr  Ion. and  the  <|uaiitily 
of  hijfh  jriiide  ore.  which  coukl  bear  the  highe!4.  freight 
rale,  was  insiifnilicant. 

An  examinution  of  tlie  uveraye  treatment  ••liarjres, 
im  hisiv  P  of  fl'cigiil.  will  slmw  what  portion  of  the  irold 
and  Mlver  oiT«  produced  in  each  ><tate  iiiiist  lie  treated 
at  or  near  the  mine  and  what  p<iition  enii  Ik>  shipped 
to  <listatit  works.  Takintr  (he  I'niCed  .States  as  a  whole, 
it  appears  that  twu-tif  tbs  of  all  gold  and  one-fourth  of 
all  Hllvcr  are  m^ivered  from  ores  worth  le^n  than  $10 
per  ton.  «hi<  h  could  hardly  liear  the  uM-ruj^e  tnuis{)or- 
tatioii  charges  tif  $>T.<itf  p«r  ton  and  can  therefore  be 
econotiiicHlly  treated  only  at  or  near  the  mine.  On  the 
otlu'r  (umd.  iilKKit  t\»t)-tifths  of  all  j,'old  uikI  silver  are 
w  uii  fruui  ure»  worth  over  per  ton,  which  could  be 
profitably  shipped  to  distant  works  for  tn>flttnent. 

The  follo\\inj.'  comparative  lahle  shows  the  avcra<,'0 
grades  of  gold  und  .silvvr  ore  mined  in  lN>o  and  liHt:i. 
The  Tenth  CeuMis  took  nooognixanceof  the  base  metal- 
lic contents  of  <ruid  and  silver  ore-.  T-  make  the  datii 
ot  both dui-sii-sCM  ciMuijaraldci  tlio  gold  and  silver  cooteuts 
only  fti'e  coniddered  in  the  taUe  which  follow«: 


Digitized  by  Google 


GOLD  AND.SlLVEli 


541 


Tabu  «7.~TOXS  OF  ORE  TREATED.  0»)Mi  AM*  >ll.\  ku  «  k.M  KMS,  Tol  Al  AS1>  AVERAGE  PER  TOS.  BY  STATES 

A.M»  Ti-lUKlWUlt-S:  ISWli  A.N1>  ItiSO. 


«TATK  OK  TKKHmMY. 


IMS 


T4Hiiofon< 
lieated. 


VmIiib. 


VnltcAaiatai. 


f 'Hiitnniili . . ... 

Ci.lnm.li.  

I.l>ih..  

M'ilitiktiii  

Now  M.'xi<-.. , 
(>r«'){nlt  


AllotboraUMfi . 


't-  T-T.  -Jli 

liVi,a«i,>;.> 

l];,,(iv.: 

1.  IH!.  1-1 

l,:-.<.,.i|.; 

2.  3;;  .,  UNI 

•iTM, 

ll  ,T'«.,  v.'  l 

i-'.i 

I"l.  .M 

).-)l,s,ai.i 

lii.Tkil  Mil 

17,  !<"■.,  ,'^11 

I.I.-.::.;-! 

i.l.'M.  liill 

^<;•^,<i^r!t 

M;;.  iij" 

1  Hi,  ir-.u 

is  TiJi. 

liUT 

i.t;  i.ii:: 

1.  -iS".  .'HiJ 

jii:. 

11.  "lil", 

■.*Ti;  '.I 

ii^iT.  ll'l 

Ill ».  (x;  1 

tin.  tilu 

1.  ill 

ir.>  i  .'~i 

1.1)1)6,  I*!  1 

W«.WI 

<i»l,  ctii'i 

N7.IW  1 
143.1173 

3,raa,9« 

ii.-«M,ins 

na,(at 

Coiiiliti;.  rVMaiomiii). 


.V.'l  K.il 

IW, 
f..  Ml'.,  :ci 
i>..%.i.<.ii; 

1.  W,  I'SS 
",11111 


r.i::iiii^        r,.iiini.  I.  ul 


81Ki.(!«i!i(i>> 


\\i  :J-7  ilT- 
14  TJI  '«>: 
li>,  ii:;i.iisi 
7."'-'.  (ill 

1'.  'y•.^  1-1''' 

1.  Itj)  -.v^ 

i.ca.«i 


P<1,  lM,yi.m 

•Ji  IKIil,  •.'31.1 
ll.ifT.  l.'>3 

;m.  i.w.Tiri 

1,717.  il-17 

I'-Mi,  7*1) 
i.;i7'.'.M'> 

MT.IIO 


({Hilt. 


Silver.' 


MITK  on  TmRITdHV, 


Titun  111 
ore 


Valve. 


Flue 


United  StattK. 


VttlU' . 


Klllt! 

OUIHiG*. 


I  

ln0.10!i.0rs  30.ri7T.I»Sll»ll!KB,WT 


Coinmer- 


Ariionn  

Cllllf'TlltK..... 

riiliim't"  

Malii'  

MiiltlMllii  

N^'xttiln  . .... 
Ni'W  M'.vloo.. 

Ort'iii'ii  

giHitii  liiiV'iis 

fUh  

Alt  oihcr  »tiit.  ' 


;iim 
ii:iii.,'k«l 

'.'?*,  I  KM  I 

f«,r.77 
i,m 

41S.I.u> 
«t,tl7 

•21,  lin 


UtJ,  17(1 
IHI,  M 
i«,  lilKI 
■'7(1 
.•(111,  ltl.l7 
.'.  HK-^ 
M.  -Jili 

li'i  ^•tr 

lii.mtH 
'J.  4ft> 


1  -^l.  ^  .>■. 

,:il;i,  T-^. 

!,  .'r;,<,i^i 
,'r.l>,  ii7.{ 
!:?i,-.ii'. 

,  .'77,  r:i. 


I;i 


n 


7li 


,  ii;>, 

-•711,111.'. 

I'.i..  i;7i 


i.Tli;, 

I^,',-.7',>, 
i'tl, 
•-',  177, 
>,■.»■•  I, 
■'IX', 

y.i, 

il 

i,  -V/', 


IT'  .'. 

I 

.v.|  |i; 


■liw  I. 
u.'i 


■Jl-.  en  I 
1)71,  L'lfi  i 

■ji;i,  iii'i  I 
till. 1)111 1 

■,M,'.,l>->7  ' 

i!'/J.itl7 
17. 

,V*..hS1 
I'.I, 


tM.074.3W 


TnUkl  <t&im. 


IDM 


.\vi'rii>:i.  ^iiltu-  AM.rii>..'' 
per  Ion.       \       iht  l«n. 


t^AlUllirt- 


•M.On.110  ITil. 779,419  I 


,  111'. 


l.'iii;. 

;ii-l:l, 
n,  m;. 

.iHI, 
J.  41111,  >ll 

1(1,  lii.'i,  '*l;i 
nn  11-. 
l.V  Till 
111 .  yjii 
i.iin.'jN) 

4il,  IK. 


•-'.  -iiM,  •-'!<! 

>.i,:i-.il,<Kil 
li,.Ntl,7'4l 

l.<i:iii,  iiM 

.i,  447, '.7.! 

r.,  •'117. 441. 

111.  lilll 

l-^'.l, 
i-i.  .ini.  iiii 
4,  *^U>,  ir.iii 

-•41,  I-*!! 


■i.  !•-'»;.  .Mo 
■■.>.i'i>.:A>' 

16.  M-J, 

ii.  ini,  v.v. 
11.  i-c.'.'i'r.'.i 

f.n.  IT; 

1^7,(ll(l 
'1.  -tld.MI 
l,:»t,>.iri'. 

•iw,  Ts<. 


«'..iii 

a-m- 

■  lililliU 

llirt- 

Colaiitit. 

■  attr- 

rial. 

ni.«» 

|i!9.«7 

11). 'XI 

;rt, 

ll'l 

Hi 

•-■1  .-.7 

.'1,  -'7 

.11,  m 

TH),  01 

KIM 

il,  il7 

.17,  (>7 

*>  11 

M.:». 

•J.  i>7 

:!l>,  s:^ 

ii'i.  -•;; 

r,.iii 

15.33 

«.rO 

i\ao 

».T1 

•.*  i  ^ 

13,  74 

i:i  r..i 

"•r?.> 

"l  17 

11  47 

11,  r. 

•t  ry 

4l">,  '.V 

11,  I  V. 

Ii  41 

li.44 

11  r. 

I  IdclK'li--  .MiiliiitiLM,  ArktiP'^i^.  I ^1 4>T'.ci II .  MKryhuvl,  Nttfth  4.')ir4>lt(iii,  riuiith  C^nijiibtt.  '>nri<ii4.*>*i.  'IVjiiftn,  VlnoiiLit,  Wni-lilngUflk,  WyumUi^,  MiLluc.  Nt'W  liiiini^ 
»hif(.'.  ntitl  Mil  liiiCKii 

^Tiic'i'iinimi  n  ImI  vhIiii' <>t  iin  iiiiui  o  .if  -liivr  f<>T  t)i«4Miiiaaje«rlgnin«obliiliH4lliif  takliwtlwBVcna*  Iwtvani tlw  inlen fnr  ummdlMO,  wlilchtstl.nL 

*  It)  IS'^i  liiriiii.-il  ivirl  III  lilt'  iL'rrU'Ty  ..f  (kiiki'lu. 


A--^  ftppouiv  from  TuMp  47,  in  atl  itiitos  iin<i  tcrri- 
torir.s,  «».\«  t'jit  Oregon,  the  (psde  of  <>ro  Ims  eoiL-^id 
cralily  donraood.  while  at  thr  "rinic  tiin''  ilir  i[ii'Uitity 
of  ore  luiiu-<l  ami  tho  total  gold  luid  >!U4'i  laluvs  >how 
erervwhoiv  a  ivmarkalilo  incrmw«  Tliis  (-.u  t  fiirniflios 
iinnii-itnkahio  ovidon«'c  r.f  rtic  prnrrri^wiv  of  {fold  jitnl  -ih  i<r 
Uliiiiiig  »in<'<*  th<'  Tenth  onsus.  I  hc  devfl<>|niit  nt  of 
tmiuportetion  fiu.>nitie»  >nd  improveaent  of  iniiiin^r 
mptlKKln  and  reduction  proeosses  have  eniil)led  (lie  mine 
operators  U>  liandit;  lai  jre  masses  of  low-yrade  ore  which 
4!0uld  not  Lave  lieen  pnititalilv  mined  two  decafles 

(y<t>»njl^-^ti4m  <}/**«*/#«■«  Ay  mtfiitit ^hikIio  <  il.     In  Tnhle 

48  all  dopp  mines  are  cluflsitied  into  two  ^rnMips — ( 1)  ^roid 
and  silver  mines  and  (2)  urjrentifer»)iis  U-ad  miiie>.  The 
ore  luineil  from  the  fonuer  is  valuixl  cbiefi^-  fur  i\»  gold 
eontent-',  thuu>rh  It  carries  oonsiderftbl«  values  iti  tfiilrer 
an«l  small  quantities  of  other  m4>tals.  Th(*  min<*s  of  the 
latter  uliua  jield  lead  ores  rich  in  silver  and  aeisociated 
with  frold  and  other  metabi. 

The  total  ^old  rontents  of  the  oivs  of  both  ela.sse.s  were 
valued  at  i^7,82ij>,{»42,  of  whi(-b  ii^J34,(>77.  or  airaut 


!?ri2,'K*I.N<!.>  }>y  >fol<l  and  silver  ores.  The  latter  ean 
apiin  lie  divided  into  two  portirxis;  afaont  one-half, 
valued  lit  *2<i.S!»S.S10.  carried  eonsiderahle  values  in 
silver,  the  rest,  valueti  at  ^525,i;it!. lOO,  was  produced 
from  mines  which  reported  no  value  for  silver.  It  is 
proliahle  that  in  many  r;tvi-s  this  ijol*!  wn-  likewise 
assoiiat»'d  with  silver.  Imt  tiie  jXTtontiiyi.  of  i^ilvor 
saved  wa^-  ihm  --iiiiill  to  lie  of  commercial  value. 

The  I  r-lf;iil  i  nines  include  also  Ili<wr  w  !il.-li  rr]  loi^ted 
no  valuen  olh*:i  ihtm  those  for  silver,  rhe  total  prod- 
uct of  such  mines  was  valued  at  i^30,2Sl.  It  ie  pr()htt- 
lilc,  however,  that  «oino  of  this  ailver  wa«  awociated 
with  lead,  bnt  the  percentage  of  the  latter  wa«  below 
the  ."j  piM-  cent  limit  paid  for  liy  the  smelters. 

The  value  of  the  product  ttbown  in  Table  4b  is  only 
that  of  the  ore  actHally  sold  or  treated.  Ore  mined 

Init  not  .-ol<l  or  treated  is  not  taken  into  consideration 
for  the  following  reason:  Gold  and  silver  ores  are 
mostljr  reduced  at  mills  connected  with  the  mine«.  It 

will  1)4'  rememhere<l  that  in  such  oases  the  value  of  the 
increa-se  or  decreat^  of  the  stock  of  ore  was  niit  esti- 


ooe^tentb,  waa  carried  by  ai^ntiferoua  lead  ores  and  ^  mated.   Argentiferous  lead  oreo,  on  the  contrary,  are 
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all  sliipjx'fl  to  ^moltfi-^,  so  tliiit  the  viiliio  of  tlu'  incrotisf 

or  decrease  of  the  «tock  wa$  of tener  e^iniat^d  for  thict 
clHfw  of  ore  thnn  for  gold  and  fnXver  ore!>.  In  order  to 
avoid  artilkial  disproportion  in  the  results  olitaincd. 
tbe  total  value  of  tbe  product  at  the  mine  includes  only 
the  rnlne  of  the  ore  9tAi  or  treated  and' the  luuount 
recoived  from  custom  frork,  hm  the  cost  of  purchased 
matcriaU. 

Tablk  is. — Suiiimiiiy  uj  dcc^  ihuh*,  rtuenjUii  it/  MiliiU  f>ru- 
tlvftd!  190S. 


TMal. 


NiimVwT  i>f  miniT*  1   , 

Salnrio  

Wft(fi><   

4.'*iiitrH*'t  witrk  

Witrk  ttti  nhitri-  ii(  iipKliict  

>ll*''*'Il«IU'"U?«  (•Xli**tisr?«  

<'o^l  itt  Kuppli<>s  mil!  niiHi^riiiU   . . . 

Co't  of  nim-tiiiNi-tl  i^r»-«  itu'liitliiiK  in-ijjhi 

Ot\>  wtlil  Hliil  ln-ntr»l,  %\ntTt  tntl»  - 

Oo*  ]>l]rrhii»-il,  «!n>r1  Ion-*  

VhI'ii-  cif  hiillion  ninti-uiH: 

•  i..l<l    

Sllv.  r     

I.i-orl       

t  itticr  int^lnlii   

TpUil  ffrriK*  viiltn- .  —   -  

A  rt-ruKi^  iw*r  (<  'ti ................ . 

TrvAinu-Di  i'biirjr**irtnil  fn-lj:hl  

Valu«>  Iff  |>n>ili;<'l  HI  nunc  

Atiiouui  i^'rt'ivt-^  Air  fU-uoti  uitrk  

TuiBl  viiliie  lit  mmo  

AvtfRgi'  i*r  mine-  


1.  I^^k 

M7 

.'Til.  J-.C 

?1,■.^^^,W> 

.>;;.■-': 4 

S.^  a.-.' 

SAk;.  i;iT 

S1-'..M1 

«i.:it^.m;i 

«i.  HJK.  (i.'i;i 

it-  TT'J-  'Wt 

i;iti.  (»;« 

f  1 ,  (I--,.  1 M 

iVi-lfJIt.HU 

Sll,  Tsiii,  liMi 

f.!,  ill',  J 1  ■> 

<i;i-  >'.> 

y.  iii):j-  cktij 

T.li-VJ. -JaII 

'"/.■I'j.i'H 

S-'iJ.  Wl.stli 

{.•>.7:tl.e.7" 

Till 

S.s,  •fjii,  »fjri 

Sl.=..:i>."..s;^ 

Sin.  J.>.  '<'M 

f  1  L>,  fih,  i':u) 

SI.  v.::.  u.'ii- 

81-  lIKl.TMi 

W  K.V,.  S.fl 

S;tl,  4H:!,  wy\ 

SKI 

Jlii.rr.".(r>y 

fll.  jH-i;£; 

Ws.:H.\s77 

v:<^.i,  (r.M 

SJs.M'ii.i);;. 

'Dow  iiiii  Iricliirli-  .v>  cu-tmii  mill';  iin<I  ^7  mi!l'  riiri  >in  iil.l  iti;ui|i-  nUil 
talliiiK». 

The  followintr  table  pret$eut«  a  classitication  of  all 
dividend  paying'  prudactire  deep  mines  bj  metaJts  pro- 
duced; 

Tablb  40. — Diridtnd  paying  prod>ictnt  detp  mhut,elamlfied  bg  met- 
abprotluetd:  1901. 


Niiii>h«r  nl  tnlncn  '  

8uliirl.-.   

Wia'i'f  -  -  -  

C'niitriK'i  n-iirk  

U'lirli  rtn  !*)iiir(*  <if  itrinliM'l  

JiIlM'i.-lUincoii*  f^jK-iiwe.  

CljWt  of  Sllp|llit•^HIt•1  Ulllte-rittlK... 

Ore  iM)l<l  iiiiil  ir«<lt"l.  "Iinrt  Ion*. 
V«lu4!  of  liiiUfiiti  i-on(«iit<^; 

G»>1.1  

filiVlT  , 

\jttitX  ,  

Other  aicials. 
ToMlsH 

Av«ni8«pcrt(in  

TMttninil  chnrgwiiind  fKlsnt  

Value  Hi  jnliw  

Amonni  n!c«jve(l  (nr  euntoin  work. 
TbuI  ralmwf  pRMlncI  M  Mine  .... 


•r 


Toul. 


tm 

|l.L*-.7SLi 
tlii.t'».?17 
SltV'.  1  J' 
JWi.  7.M 

SI.  747.  Ml 

9I.I«3,4n 


Oold  and  AneotUer- 
diver.      amii  Imm. 


71 

!i0.7.K.'l 
!tt.7(t7-««:.l 
!llX">.7'.i:i 

!i!>i.7r»i 

131.672.  IM2  I 

ta.m.mi 


cii.iiim.iw 


WW,*!!! 

s-v.i,  m: 

flA.78 

/•ii'wtiiaii 


>  Horn  not  Inolod*  t  mllli  ma  tm  nlil  ilqn  j«  «n4  t«niii|iL 
DEEP  MISBS. 

JfJtfM  "•///,  lUi'f  .r'fl.i>)if  rnlil'iiiili  ii-'ivl,-^\     The  !tlll 

joritj'  of  deep  miiifis  had  uo  redurtioii  work.s  to  trait 
their  ores;  aboat  one-third  of  the  total  number  were 

f>t|ui|)p(>d  \v\\\\  rt-diirtioii  wnil;--.  Tin-  );ittfr.  hon-orrf. 
contributiKl about  two-liiinis  of  iiii>  jirodiK-t  of  gold  aiid 
silver  mines.  Tbe  averag^e  pnxluctiun  of  a  mine  which 
hud  no  ntill  was  §ls.1T>.  «!n>n'ns  tbi-  avera^'c  for  th<< 
66i>  Uliuc*  cquipptfd  with  rt'duction  work.s  was 


«ltTcr.      00*  lead. 


Tho  avorajrt'  grudo  of  ore  troatrti  by  tho  former  wa* 
worth  whereas  tho  latter  treated  low-jriadc  ore 
worth  less  than  $10  per  ton.  viz.  31fi  mills  trpatisl  oie 
uvcniirinjr  *^S>'-i  por  ton  and  -HV.^  tr('at<'(l  ore  averaging' 
Vd.4S  per  ton.  About  one-half  ^ti  the  niinos  <  <)i)in  <  tod 
with  milU  fnrnisbed  xeparato  reports  for  iIm-  n)iti*>  and 
the  mill.  \  ninnbcr  of  operators,  however,  kept  only 
one  account,  for  both  mine  and  mill,  and  «o  reported 
them. 

The  following,'  table  is  a  comparative  anmtuary  of 
niineo  with  and  without  inaction  worke;  mines  and 
milk  for  which  dietinet  reporte  were  fanuahed  are 
presented  ander  n  separate  bead: 


|iCTj>  initi'>  Mlm^iiiiiJ 
withi.in  iiiiiiK 
mill  r-oii.  r<'[>>ri(<<l 
Dtwtiou.  r  JMuil;. 


l,i'7. 


•>7,4rA 


111.  4.«.-> 
J1Ci.77s>.M:( 
S;l>7. 117 
.  »l.:;a'>.:t7'> 
.  si.'.i-2-.'..t>* 
.  n  47.'..  \m 

.  M,.HVi.371 


;iiii 

I1.441.III". 

fl.  iki'.i 
}10.  hV..  IJJii 
*!<*<,5l« 
flKI,  .'XH 
tl, 1.41.  411 
>l,074.7>7 
«t.>i|7 
i.>l4.ll2 


.Viimter  i.i  nilrif!.  >  

>;il«Jlnl  i.ftkllil!.,  Ll<Jtk»,  ttr-: 

S'i:ui'.tr  

Suliirlf..   $1 

Wri:(>  .'flnii-fh: 

Averfipi.-  uiimt:.i*r   

'rni«I  nu^t'?'  

Citnlrtirt  n'l.rk  

W.irk  on  Klum*  (if  i>i<MliH-t  

MiS4:rllftmKKl).  cxpt-iiM-*  . . 

Ciwl  nf  Knj-plii'ti  iirul  uinti'TUlU 

I'rnil*' on- Aipiio).  i<h«irt  ioil", 

Oretmtxi.toliU.gborttaDS,..,   .   

Mined  and  treaU-d   -t,  lyri.  ^ri 

Purcbaned  orvn  ]  ,  43,»uO 

Cuatomcirt'ii  .....I  

Valueof  biilllini  louiftiU: 

CWdeiil'f  "hftilit^l—  I  I 

(ioi.i  e2i.i97..i:i 

ciiver  flu,  no. -i;!! 

liCftd 

Otirar iiK'tmu   fill?*, 7^ 

TDIiI  »ni>»  vnliu'  tu,  ^.ti,  Nt.l 

Avemitr  |vt  ti.n. , . 
1VMtm«ni<'hHi««iaDd 

lwJ»h«  

Vala«at  iali>e   .jM, 

Or#'  tr.'AitMl.* 


Sl,J>SJ,t.Vj 
)il,(VIK 

ivs.  I'Ti, 
s-v:s.  Tvu 

$1,0,  ITti 
S-l.  4»c.,:i99 


S\Uvt  

Lead  

OtIicriiMlaii  

TdmI  Rion  tbIoc  

rrrttttnint  chaReasttd 
frclKht  

VllllM-  At  inlTif-  

.VincKint  n'n-lviii  for  rtutmii  | 


?;,sf£2,iwl 
»7,571,aM 


22« 

S  jvj.  y7s 


?1M,'J>8 
}2,  U'lLI,  W 

'i':i^j«,'iia 


til ,  *n 
ni,«w,7» 

m,n«,«;3|f«.i9ci7i 
  iu.u«,t« 


<"ii*l  of   ptirc-liflst^l  <m^.  in  I 

i  lu.lllitt  fr.-l>;lil  I 

TomI  vnlui'  of  |ir<»lui  i  gt  mln(..{ 

AVVfHK..-  \-M'T  Ulillf  


ta.5n,7W 


...  a,aa,ni 

...  |U,S«6.U1 


SIS. i;s 


S13,7f(9 
fih.  SV.  <«! 


'  lui.-.  in.|  lii.  la  !>■  !■<  iirmstm*.  nor  Ti  niliim  whoso  prmlwi  wa*  r.diii-c<l  In 
baml  niiirtiin' 

•'  ln<  lii'li.'<  .III.'  Tniit>-<1  fli  I'liMoiD  niilli.. 

>  Includes  <stM.iiiT  cliaqtvd  by  reducttuD  »ork«a«kiiHl  Ui«ti  own  taium  and 
«tc4IMI  Iqr  Ik*  Immt  Io  tMr  iMncdon  woika, 

Arnctr'is. — Tin;  j)riniitivi'  Mexican  arrasfiii,  in  its 
old-fa>»hiuned  form  ur '•'ouie what  luudernized,  lui>»  sur- 
vived in  a  few  small  mines.  The  total  number  of  mines 

rr')irirt:ii'j-  ;in-a-.ti';iv  was  4",  viz.  :■'>♦>  in  (.'aliforni:! .  li  in 
Orejron.  :{  in  Idaho,  1  in  Arizona,  and  1  in  isaw  Me.vioo. 
At  28  no  hired  labor  was  employed. 

The  total  value  of  the  pwdiu  t  of  all  such  mines  wat- 
i^T7.s|^.  the  average  per  iniue  Unwg  !i>l,«i^>.  The 
average  tonnage  treated  was  76  tons  per  mine.  A  sum- 
mar  v  of  mines  with  arrnstrn^iapresented  in  the  follow- 
ing table: 
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T\ni.e  51. — Summarif for orraHnu:  iSOi, 


SiiiuNrrof  mtnv" 
Nmiii  bur  ot  owiMin  WWklllB.. 

SAlAT^tA.  

Wii|f<'%  

Wnrlt  on  jtlmn-  of  prtwliict, .. 
Miw'i^IlnnciHK  r\i>i*:i.*'-'  

I  :i»t  of  iiilp[itiR>atlct  iiMlcriols  .......   

Mri  u<~nl('d,jb«ntaM.    :i  I'- 


17 

(i.  ;i» 

2.  ITi) 


\-ti  I  no  o(  tMilflim  eonMntB 

t„,M  

WIVIT   

Totjil  urti*^  vnlii.'  

Arcniit''  I"''  Ion... 
Trfunnviil  I'lmrKi'"  urnl 
Vnliic  •!  mliu  

ATcniKC  |»  r  tnili.v 


.... 

....  $l.«IMi 

....  r*,m 

.... 


a. 


••1" 


Off  /riiif'i/  hi/  hnikil. — Kvi'ii  th<>  fnnl<'sl  form  ol'  trcni 
ment  of  <»ii>  iti  u  hand  iinii-tar  "a-  U^wwX  in  a  few  cases. 
.\s  a  siiiv  tvul  of  urchuic  iiietlKxIs  of  iir<><Unti  ii  tfic-i' 
mines  well  (iosiM  ve  notice.  The  2S  mines  at  whieti  the 
ore  \va>  treatwl  in  sucli  iiiaiiiier  were  distributed  ainon^ 
til'-  >lli .wiFi'j-  states:  California.  Ore<ion.  S;  and 
.Maryland.  1.  The  total  (Hilj)ut  of  these  mines  ayjfre- 
g»tied$46,S8«»,  avenif^inj,' ^1,724  jsi  ?  mine.    There  were 

owners  working  in  the  mines,  only  H  of  whieh  were 
operated  with  bireil  lalx)r.  The  uvernj;e  quantity  thus 
treated  was  less  tbnn  9  tous  per  miDe.  but  tiie  averai^ 
value  jM'r  ton  was  ^2o<l.  There  was  evidently  lU)  refju- 
hir  prtKluetion.  but  iu  every  ca!»e  u  rich  strike  had  hei-n 
found  by  men  of  small  iiwans,  vho  bid  no  Other  facili- 
ties for  treatin^r  their  ore.  A  miiniimr}'  of  these  mines 
i^  presented  in  the  foUowing  table: 

Table  5S. — Aunuuirir  /or  ninut  irtorv  th*  me  <ni«  Irtated  in  hand 

MWrfar*.-  ISO:?. 

N'umbtT  of  lulno   !■> 

NuiulMfrof  owni.is  «orkiii|(   a; 

>«larSi.'«    

Wnffv      :s»'T 

MlBColIftn^-oim  <;xp<*iw«  ,     it,TJ^ 

Cu*!  of  Mippli'.^ntui  niatt'riiiU  ,  

Ore  Itenteif . 'hori  lnn»  

BulUon  c«iiU'nt— 
Qiuiitny— 

Uold,  Aov  twDcvs   

auvor.  Am  oonoaa  

Vain*'' 

Om1<I   Sis.  lii 

Sllvt.r   Hi 

Totii)  gTn«(  vahit'  -----   AM 

ArsnMsu      lull   fjw 

VBlM«<|>iq4uc(>iinln«  

Avenge periBlaa....     tl,1!M 

(  «v^<«^|^t^lK^t.— Tlie  folU)winjf  is  a  suiuimiry  for  mills 
which  wore  operated  independently  of  mines  on  pur- 
chased or  custom  materials;.  It  comprii<«»  S4  milb  in 
Colonulo,  10  in  California.  !'  in  Nevada.  4  in  Idaho,  3 
in  New  Mexico,  and  1  each  in  Arixooa,  Montana,  Ore- 
gon, South  Dakoti,  and  Utah. 

Table  S'3»—Swmmartfar  euHom  miUt:  isce. 

NiitiiIht  (i/  inillit.  

^«l•>^tnl  olDciiil^,  olcfti,  M«l: 

NtllMtxT.  ...  ...■.•■■■•■•.••»»<. ......I.. ............. ........ 

s«i«ri..«   fui.ias 

Xyrr^re'-  "t'XlllMT   ........................  IWI 

w   r!>.  lui 

ML.«H Hi  ;ii      ..  \(ienws   larn.  wj 

I'oKt  of  Mi|>|>ue^  niitl  lUHivrtitis   tr2;t.iiu; 

Cost  of  |>iin'hii-t4l  on'  .'  4Si,Kil.M)> 

I'rviicliI  oil  iitiMiaKi'l  nfe   M11.NM 

Ore  tf<'«l»"1,  »liorl  lon»: 

rM»\   N3tm 

Cvitumi  ore..... ........   IM.414 

v.iiti-  of  huinwi  wwMniitt  pmriiuM  ottt 

lioid... .„,„„„»..   ,  fsaij.  x'ifl 

siiv<T    iluj.ttai 

Totnl  unvw  viiliii.  f«,«1,SN 

.\vi'r«(f«'  piT  toll  4SM 

Tn-almiMil  >  hitrK<''<  miil  IrdKhl   t3?.  ^'i 

VolllL'  of  prmliii'l  at  lulll   St.  IKl. KM 

Ainouni  ni'iMvi-il  f  i  i  illMllll  WOrtT    ii^i'.  M'i 

Toutl  value Kl  mill    $Si.;uu,<i6ti 

Avcm«e  ptt  aiDI   tOS,  IU 


.\morijr  the  ').'>  mills  comprised  in  the  preccditi}.''  sum 
nmry  there  wure  7  wliich  wei^e  uperHted  without  hired 
labor;  th«  number  of  owners  perMonally  working^  in 
th»Mr  mills  was  'I"lh>  tinic  in  npr-nitiMii  was  reporti-d 
l)y  -kit  eustuin  luilLs;  the  data  furnished  l>y  them  are  iu- 
cludod  in  Tables  IT,  18,  and  90.  Of  thit«  number,  13  ran 
more  ilv.ui  tliree  huiidr''«!  (tny-  liniiiL'  (he  year  and  7 
from  two  liuudred  and  sev<Mity-one  to  tliree  hundred 
<luyM;  these  19  millit  may  be  taken  as  representing  all 
ll;ri(  \vt-r('  ill  roTtt  iiitKm-;  ( i;>i-i",iti(in  rhrniiL:li"iit  the  year, 
except  on  holidays  and  wlicii  stoppages  were  necessary 
for  repairs,  «tc.  Of  the  other  96  mills,  operated  only 

|>:',r»  of  the  year,  11  ran  frorij  iiitji't\  oin- 1.*  luo  lii:n.lre<l 
and  seventy  days  aud  lo,  ninety  days  or  less;  thai  is, 
onl}'  diirinif  the  busiest  aeiuon. 

The  majfirity.  when  workint,',  nin  more  than  cmc  -liift. 
vix:  25  mu  two  shiftii  aud°7  three  shifts,  while  13  ruu 
only  one  shift.  When  two  or  three  shiftH  were  rmi  the 
mitt  n]HT:tticI  II  111  I  itrFi'u  ptedly  duririi:-  tui-nty-four 
hours,  making  cither  twelve  or  eiglil  hours  iht  shift, 
except  in  3  mills,  where  two  shifts  of  eight  hours  each 
weiT  run.  Of  the  Vi  mills  rumiin>f  only  one  shift  7 
were  worldng  twelve  hours  per  day,  a  ten  buur»,  and  1 
night  hours.  On  the  whole,  twdve  hours  per  shift  was. 
ih*^  working:  time  in  ''•*  Tnillii,'ten  hours  in  0  mills,  and 
eight  hours  in  lo  mills. 

He  total  ca|iacily  of  all  <ni«tom  mills  per  twenty-four 
hours  was  li.sui  totx.  Two  Tiiills  «fiir1i  ifintfil  iluriiijf 
the  year  ;{.'»0  tons  ruiU-d  to  icjKiii  ihcir  daily  capacity. 
The  total  tonnajje  treated  •►y  all  mills  re|xirtin}(  their 
caiMuity  was  58H.SS0  tons.  It  required  nccoi-dingly 
1*4  days  of  twenty-four  hours  to  handle  that  (juantily 
of  oi'c.  This  fact  shows  that  the  mines  provided  a  suf- 
ticient  supply  of  ore  to  keep  the  custom  mills  in  oon- 
tinuous  operation  every  day  in  the  year  with  one 
working'  ~1nt't  uf  twelve  hours  per  day,  including  Sun- 
daytj  and  holiday>4. 

The  total  value  at  mill  in  Table  53  Is  $8,700,099.  In 
con!]  iutiii'_'  till'  li  'tiil  valiirdf  the  product  .shown  iu  Table 
.t'ur  ull  miins  aud  mills  in  i  lie  L'uited  States,  the  value 
of  purchased  materials  was  deducted  in  order  to  prevent 
duplication^  TIic  mills  |iaiiilli.<l  practically  only  ;,'old 
oreof  ahigli  i,'ruiii  ,;ivi  i;igini:''-.'l  jM^rton.  .Vhout  two- 
thirds  of  thi!  ore  treated  at  custom  mills  was  purchased 
by  them,  and  oidy  about  one-third  u-a.s  ti-eated  for  cus- 
tomers at  a  stipulated  rate  per  ton.  the  product  being 

lVtUrii.il   (n   llir  (■li-.t'<lllr!V.      S.i|  'il-tnlU   Work  WHS 

o<-<'Msioii»ll \  !it  iiiilU  fonntH'tcd  wilh  mines;  it 

was  only  as  itn  exci^ption,  however,  that  ore  was  pur- 
cha.sed  at  such  mills.  In  the  statement  which  follow^, 
the  nuuntities  of  ore  purchased  and  treated  for  a  stipu- 
lated compensiitiun  [kt  ton  are  summarized  for  all  mills, 
those  connecte<l  with  mines  as  well  a.s  custom  mills: 

Tims  oj  orr  OougH  uiid  Ireated  /or  «  iHpulattd  '  rmij-  iiMtiti^m : 


rHAMcrca  »r  vmecttm*  whom. 

f^m-lin'.*'.! 
ore 

rtl..lom 

mM* 

UK.  SIS 

M7 
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riio  rfpurl>  litiiii  iiiiiic^  utiCN^i*  otv  wu>-  Irettietl  at 
viibtoni  iiiillM  nhoit'  jl1i2,493  t<ms  i^odured  to  liiillioii  and 
>!>.:>7ii  Ii»n>  <  i>iict'iitriil<'(l  iiivl  (n  >.iiirlti>»s  for 

mluitiuii;  iit  all,  2.»<i..st;^  Imis.  Ihe  iiiiiie  upei"atois 
rcputtecl  l.m  tons,  or  S. pt^r  mit  nioiT  thnn  ivhk  tmocd 
to  mills. 

'riiei'c  uro  iiiuiiy  miMJiis  w  hy  iht-  rt-tii  itii  t'mtii  i>.stHli- 
tiabinenti  rciireHentiiig  imooeifKivc  Mtages;  of  prodnction 

•  •an  lint  (  NiH'tlv  <oiiii'i(li>.  Aiiioii;^  otlici  tliiiii.'>,  tin- 
con^'iis  wiLs  (akcii  in  tlio  .spring  and  :«uinniet'  ot'  iwoii  tor 
thf  cMl^ndiir  rear  Some  of  th«  iiiilU  which  htui 

hccii  in  opi-ratiun  n  f<>\v  inontli'-  in  tin-  I'urlv  jmrt  of 
the  yea  I-  l'.'u2  Ht-n'  idle  iir  (li.<»iuuutl«>(l  at  the  time  tiie 
c<Mi«tis  WHS  Ukeiiaiid  their  owners  could  not  he  located. 
Still,  the  pr(<(  *<din<,''ooniparii<on  »bowi;  that  the  oniiMHioti 

Wit-,  not  amtcriul. 
J/*/ fit  in  1903  ttmt  18flD. — The  followinj;  Htntcnietit 

pifscnts  till-  conilianitix  f  tluta  ri'latinjr  lo  mills  for 
ami  l>so.    .Makinj;  allo\vumi«  for  llie  inconiplett-nebri 
of  the  Tenth  ( '<'ii>nH,  the  i^tateiuent  showM  a  reinarknbie 
in<-r»'it-i«>  both  in  tlu'  nnniherof  rinlnrtion  \vork> and  fin- 
total  quantity  of  on'  troHtml  hy  them.    The  ttVft'atri- 

turtiorcr  per  mill  hax  al^n  increased. 

I'nufiaiuu  tff  mUht  iwi  uHtl  iitfio. 


<rf  inlll*. 


IMi.. 


MK.TIU)|i>  OK  -n!i:.\riN<i  TIIK  OUK. 

Of  th«  atSo  reduction  wurk^  i-unuectttd  with  deep 
mitiOK.  4ofl  irere  stftnip  iHilli^.  in  wliich  the  ore  wih 
rcdm-id  hy  ainaliramation:  s;^  wfri-  f(iui|>pp<l  with 
i',vaiii«Un^  plaiit»,  10  with  chlurination  pluutii,  and  3«U 
witli  conccntrtitor!*.  Of  the  53  custom  millx,  4rt  were 
-tanij)  and  anial;rai»ation  mills,  lu  were  wjuippcd  with 
cyaniding,  d  with  cbloriimlion.  and  21  with  coucentrat- 
i  n<r  I  tlants.  There  were,  moreover.  37  millKi  whirb  wei'e 
run  tnaiidy  on  old  niino  dmnps  unrl  mill  tiiilinjrs.  thon^'h 
o«-ca.siotwlly  doing  cuntoui  work.  Of  tiiew,  were 
e.vanidinjr  worku,  4  were  xtnmp  mill)*,  and  7  were  <y>n- 
centmtinj.'  plant-. 

Aditfttreiice  in  luothuiLHuf  Iniii&iicting  business  aiuon<^ 
the  rarioiirt  claMnec*  of  riiatom  mflla  de«ei^*eK  to  h«  noted. 

l!i<'  ore  i-  tfi-at("d  by  amal<r:iiii:i'^"'i-  ^<  \\\\  or 
witlioiii  coiK«'ntration  uf  the  tailiu^.-<.  tla'  null  o^K-rator. 
an  a  rule.  doeM  the  work  for  tlie  cti.<»toiner'«  arcoant  for 

a  >t'i1i  il  i-iirn]H'!r-:ttinii  arid  rftnrn-  the  proilin  t  to  the 
mini'  owner.  At  chloriiiatiun  and  t  yanidinjj  works,  un 
the  contraiy.  the  ore  vn  liouglit  mitright. 

Thf  ri-liilivo  place  lu'ld  by  rucli  eli.s.-i  of  mills  in  tin- 
jftild  and  .silver  mining  itidu-try  i.«  shown  by  a  f4)ni- 
pariiwnof  the  groMH  valueaof  tlie  ore^;  treated  \>y  them. 
It  HhouM  he  Noted  that  some  cvaaidtng  and  chlorlna- 


I  tion  workK  weiv  ubu  equipped  with  stump  mills  and 
i  conccntivting'  plants,  where  a  portion  of  the  ore  wh« 
treated. 

JMIfi'l  ttf  li'tiiliny  lift,  hil  rtiitM*  Iff  mUUj  iMc,'.' 


MMMArTKH  <IF  PBUCBW. 


)llll«rai»-l  fiu^tiMt 


mllU 


>■  1.1 1,  lil'j 
l«   


\nij|Ii.':Mn;l-.iriT1   -I.  J'^>,  Jitl  ::.  .".'I 

(.'iiiK  .  nrnitii'ii   ii.  ji- 

.\  m. I                 imi)  eonctfDtMftMl. ......   U.IIII.'Ti:  it. nr.'  it,          i  im 

l  yiiMiiiiTiL;  .'.i..iu<  wr  in  coBMMtion  wlih 

i)«hcrprw»»iHn.... ..,,.„,,..,,... .........  I«. .vti.tiiiT  ].^.tiT4,l»T 

ChhtrlnHtiriii,  uliNiw  nr  m  rnioiUhiatloii  with  j 

ai]ier|in««oei  eJUiejirtcyRtitiKar   v.ivi.sa  ,  i,SM,^  T,ai9.39» 


I  KsclwiTv  III  iDlllii  < v«nitliiir  m\y  on  nM  duuiw  add  lai  lUnRH. 

AitMtfffutudiitm  ntid  couo'nU'otiuu. — Table  54  iis  AMim- 
i  mary  for  anialyamation  niill^  and  rom  entratinjr  i)lant-. 
Where  the  ore  was  treated  only  (ty  amaltfainiition  its 
ehief  vahu- eonsi>ted  in  itii  gold  (tmtents.  thouj^h  t'oii'- 
I  siderable \iilues  in  silver  were  also  sHxcd.    The  ^;^b;l•s 
.sliuwn  for  "other  luetals"  were  realized  from  the 
sale  of  the  tailing   The  avcragi(>  ^'ade  of  ore  treated 
I  was  worth  only      per  ton.    A  small  i|inintity  of  hiifh- 
"■rade  ore  a\  erasing  ^Cs  per  ttai  was  -shipped  in  crnde 
state. 

Where  the  oi-e  was  iiu'rely  coneentrateil  ir^  main 
value  was  in  its  Imse  metal  i-ontents  (pru  :..  illy  all 
lea<l).  The  ore  avera^d  in  crude  state  foi  .n  -roup 
of  ndlls  1  ]K'r  ton,  and  for  another  !?7.  and  had  to  be 
eoneentrated  before  it  etudd  l)e  sliip(>e(l.  IIii.'h-;rrade 
ore  was  sorted  out  fore  eoiHentratin}.f  and  -hipped  in 
«'nide  >(Mte:  siii'h  ore  shipped  from  the  -ame  i  las.s  of 
mills  a\i'ra<re(l  if-J**  and        per  ton,  respei'tixidy. 

Where  anialtraniation  was  -npplemenied  by  concen- 
tration the  ciiief  value  wa«  in  gold.  Tlie»ie  uiill»t  from 
%rhich  eomplete  reports  were  m-^irod  showed  some 
valuer  for  silvei-  and  Itase  nieials;  where  the  aeeounts 
werc  not  kept  xeparatel^'  fur  the  mine  and  mill  tite 
total  value  was  reported  as  jrold.  (Iiou^h  !n  all  prohn- 
bility  it  incliideil  some  silver  anri  l>ase  metals. 

Tlicrc  wa>»  aliW  a  nmrked  diticrenec  in  the  volume  of 
piw)  action  according  to  the  ohai-acter  of  the  procetia  ap- 
plied; The  value  «.r  tin  ;t\  '  i  itre  prodn<'t  per  mine  w  ith 
.stamp  mill  (auialguniuliun)  wui^  a  little  over  i^i5,UUii; 
the  averM|r>*  per  mine  with  Hiamp  mill  and  eoncentra- 
timi  pliii.t  s\!is  oxer  S.'»i>.OiMi.  while  mines  in  which  the 
base  metals  preiiumiuateil  repurleil  a  mueli  higher  aver- 
age prodtK'tion.  valued  at  over  $1«HMK)0. 

The  avenie-i'  pi 'Mli.i  t'mi  |i-'V  custom  mill  rr]ir>  -(-nti'i 
it*  (darnings  for  eustoni  work.  The  upcration^  of  ordi- 
narr  Ktawip  milh*  were  qiiito  Hmatl,  averajsrin^  i|^l.885 

per  mill.  \Vlii'n'  stamj»  milU  were  e<|ui]>]>e(l  with  con- 
eenli'alinj4  plants  the  operatiun.s  wcw  oonducteil  on  a 
flomewbat  lariier  iwale.  aveniifihg  9H,4ti8  per  mill.  It 

must  be  bnriH'  in  mil  (I  that  these  a\  i-rajre-  ui'e  not  com- 
^HM'able  with  tho.se  for  stamp  luill.s  connected  with 
mines,  oinec  the  value  of  the  ore  in  not  included  in  the 
former,  aa  tlie  custom  niillM  bought  no  ore. 
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Tabu  M.— MINES  AND  MILL8,  WITH  AMALOAMATIOIT  AND  OOKCENTRATION  FLAKTS:  KNtt. 
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mill!"  rt'- 

Jolntljr. 


r.t. 


n,tn,M 


SI7II.B'J3 


Nuial«  r  i:I  '>p#r»tor»  

Suluri**?*: 

Ti.m;  

Mine.r.r—.   

Mill  



Mlae  

Mill   

CDBtriK't  Work 

Ttilnl  

Mill.-  

Toi'il  ....... 

Miiif  

Mifee«llikitt.-uu>i  t'xpf  dh-m: 

Toliil  

Mln.-  

Mill   

Cwl  111  !iUpJiln-?i  lltnl  liiMlt^liaU: 

TiHlil  

Mine  

Mill.  

Criiilt*  cTL-  ^tiii*pi'<l: 

sliurt  lull*  

Valiit?  nt  btillU'ii  fonten(j»  

Value  ai  w.vrt*  .   

Avvntxc  I'^'f  

QluiDlltv  of  ini%l4;niilii  trmtuO,  Imis. 

Totiil  

Ore  Imni  niimr  ,-- 

('u_tlom  ori-s  

Vttliif  o(  b'lllloii  couti  nu.  (if  vrK  trciiti-<l  i 

(i.il.l  '  ^» 

hllviT.-.-  

uUk-T  irit'twlN   

Totiil  Kfii**  Vrtlllt'   -  --  ,  

.\Vfn«(r>'  J"*'r  tuti    

Trimtmriit  i'hiirv'i-»  jiupI  frtfiglif  

Viilijt!  Kt  wiirl:>  

AinDiiiiI  r-'ivtvca  lorcoMomwoffe  

TuutI  valu<!  tti  wvrks..  

Arerife  per  mine  or  ntll  


4<;7 

5;  112 


J16.*77  , 

til.  CM 
tl,t07,Stt 


Mln4-N  mid 
iiiUlf  rv- 

iMJttt'l  ftt  I*- 


OUNVVTIIATIOK  ^KM. 


<_'u»<f*'in 
mfll« 


SlM.(i(»  1 

«tr.m 

Sl.si.lll'  I 


t^,•.S"l 


MOK.Wl 

m.m 
n.se».oot 
•(.no 

tu,m 


19 

ij,77i 


Mlnt'x  it>i<l 
mill*  n'- 
IKin.^il 
)<>loU)-. 


MIn.'fciinH 


UtxUUtMktMM  Am  OOMCnmATIOM. 


inills  n>. 


ii.gori,  uu 


>j'47M' 


10,»S3 


;.~Kji.a«s ; 


I1.T11.^S3 


tiv;.7ia 
ji.Kn.mc 

S3. 1S4,«'J() 
!&,«{''•.  If  •) 
«u 

fl.lW(>.l-7l> 
ia,4lll>,2«i 


na»,M» 


j3..MU.:i'p« 
J-.".       '.Hit  1 
H17.  tVi 

«39.W1 
8»7,  HDO 

.V.fTT 
$1.3s5.37«  I 

i,»i,n7 
h,m 

«l.fil2,979 
S-J.  '.Kl.  ,'JH) 
SS.  0*1. 'Jill 
(•J.  li>.'> 
«7 

?3, 1711.  .M.> 
|)i,l>47,ai» 

tii.m 


104 


ta.nM,  an) 


8.'ij.93a 


Si«,4i;<) 

81>>.4<» 


HtnMuid 
■Ulafc. 
(ledM|M- 
mtdr. 


"jti  


noiAn 

DUltM 


86, 310,  .soe 

ttMfi,  M.'il', 

Sliiiii.iyv 

87.'Ji>fV,i>ll 

8a 

8760.  OH 

t7.m,ei7 

mm 


m 

Z2 

tm,7(A 

sm,«8« 

ti.  tM,  am 

81.Hl»6.1i67 

8«»,IM 

86V.IWO 

87S..167  ' 
871*.  197 

83».SOS 
'»S»,'W5 


17»,6U 

"inbiu 

1 81.1130 


t*74 
81>«,-4J 
$187, 714 
Mb  CM 


■  L'Xt'lndT*  of  I 


'0^^  froTii  rIjhii 


VhiwiiMtion  j>j(tnto.— There  wore  in  all  2&  chloriiin- 
tion  plants,  of  which  4  were  combined  with  cyimiding 
plant.H  tind  tuo  included  with  the  latter  in  a  ^ubstM|uent 
table.  Of  the  remaining  IS  oply.  7  trented  their  oree 
excludir«ly  by  cblotiiiAtiini;  ia  aJi  othen  the  on 


tirst  treated  by  amalgamation  and  the  tailings  were 
then  treated  by  chlorination.  In  10  mUb  the  dkloriv^ 
tion  |)rtK  (  >H  v^  a.s  procedt^d  by  concentration. 

The  follow  ing  table  k  a  sununaxy  of  all  minea  and 
min»  with  ehlo«n«tion  plants: 


Tabu  55.— MIITES  AND  MILLS,  WITH  CHLORINATIOK  PLANTS:  190S. 


WiBilMr  flf  a|MMUin . 


Total  

Min6.... 

MIU  

^^Toui  

Mine.... 
MIU  

Txtiil  ... 

MiJ>«.... 
l(b«ellaneom< 

TOMI  

>Hn«  

Mill  

pllt'--  iiii'l  materialK 


Mill..-.  , 
Mill  

i:i»i  i,(  piiTfhusi'" 

Cru>l<'  'irr  thii.j.c 

T.ni'   i-- 

Ylllui'  >il  ti;lllii>li  culllL-UUl,  tOlMil 

AifniKi'  |w*r  Ion 
Value  at  mine  


•  Includes  tJM  7(7,  iiTnuuilt 
3Ua2»— «4  -Ji, 


yv.:ii:  iiii'l  ,  Wmi  uci>1 

mill  ru  mill  nH 

I'Orte'I  ported 

jiglnUy.  aefanMly. 


I96B.SM 


•lli,154 


100.  iiO 

•i,aM.<i4 


it&8,«e 

«K.017 
11,136,411 

iijn,iu 
mt.tm 


8J.>S,  lili! 
8JJ7..'1I 
831.431 

$H41,-.'li; 

M.iG4 


mUb. 


i 

"tiii,7'jj 


8431. 7-4 


tm.784 


Qnsotltr  ol  iBMertalB  WMfdi 

Total,  torn  

Of»fiQin_ 

Ooid- 


V«liie. 

lillV.l- 

oiinen.....   

V«liie  , 

T(>l«l  VHltW  

AvrniKr  prr  Inti  ,, 

rujcli&M.'0  iiri'K: 

Vftluf  ul  t)Utll<»u  cunli'ittn  

AveTRfft.'  per  Ion  

Triial  gifK^  vmIiu-  of  pTiwhu'i  , 

•;hiirKr«  fur  (rmtmen)  an<l  frM|bl. 

Valui;  kt  work«  , 

Amniinl  rt.H'ctvril  fmm  cuiUn 
ToUlI  Tsluemt  irorbi ......... 

4t«mi»  pir  alM  «c  HOI 


3Iiu,'  ahil  MltiM  iiuil  j 

mill  r,'  mill  rr  ; 

poftt'il  iitirUil  ji 

Jotnil;,  aeiHUiktelr.  ' 


CM>Ttt 

wSim 

«H1.W 

n 


8341.  Wl 
SLUM 
$:f3».'J»7 
lft!.%4,7'J7 

»M,aM 


147 

SM 


ST.TH 

n,i«,«8t 

MU,  i'J» 

»1T.  rU7  I 
82.000  146 

f'j.  ui  ;i 

8i!.'  :' 
8-.'.OOti.l>77  i| 
StW.  7rio  i 
81.lHi.r.-.'7  i 

83. 4B-.' 

1875,001 


508,027 
M,IBI 


aaa,7» 
r,5».«M 


•T.uiKm 


87.ail».'.W 


far  trattiiif  08,080 tmuol  oce  irlilch  are  Inehidsd  In  < 


ImtlN 


itad. 
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('ijiuihling plant«.~\x\.  exhuu.stivc  trcalnicnt  of  the 
cyauidiuf^  proce!*-s  will  l>e  found  in  a  special  chapter 
following  this  report.  Table  56  is  a  .suniniiirv  for  cya- 
nidiDg  mills  of  all  descriptions,  iucluding  those  iniuuing 
oo  old  dumps  and  tailings.  The  first  five  cohiinns  of 
thft  (able  relate  to  evaiiiding  plants  ionnoot^d  with 
mines  and  the  last  cohunn  to  custom  mills.  The  fonner 
are  classified  according  to  methods  of  treatment,  under 
the  following  heads:  (1)  cy  anide  only.  {'!)  cjanide  witli 
crushing,  (3)  cyanide  with  amalgamatiou,  (4)  cyanide 
•with  chlorinution,  and  (ii)  niiseellaueous.  The  last  col- 
UBin  iDclndes  all  mills  whoso  expenses  were  not  .<^o|ia- 
rately  reported,  m  well  us  those  combined  with  «melt- 
erf),  for  which  separate  reporto  were  famished.  The 
Qtimber  of  cuaUMn  mills  was  too  small  to  permit  of  the 


same  classification  without  disclodng  the  identity  of 

some  individual  plants. 

Table  M  contiiins  an  item  of  #!X)8,t5(i|  represCtitiiiL; 
the  value  of  ore  shipped  to  other  works:  one  portion  of 
this  aniQiint,  vi/,  ?+t»o,4U3,  represents  the  value  of  ore 
treated  at  other  worln  owned  by  the  same  ojjerators; 
the  quantity  of  this  ore  wae  not  separately  reported, 
and  is  thprpfom  Inolndod  in  the  total  quantity.  In 
OMapntiii'-'  till  a\ri;ii^.'  Milue  per  ton  it  was  therefore 
necessary  to  add  this  value  in  the  total  value  of  bullion 
contents  mined  and  treated:  the  amount  thus  added 
being  sbout  3  per  cent  of  the  true  value,  the  i-rror  in 

tike  average  can  not  exceed  1^  c  ents  per  ton,  which  is 
immaterial,  eents  being  disregarded  in  the  averages. 


Tabu  56.— MINES  AND  MILLS,  WITH  CYAyiDIXO  PLANTS:  »KI2. 


Nomlier 
Maries: 

Totnl  . . . 
Mini' 

uai. 


Iraacc: 


Hlll..„. 
Oonmetvork: 

Total . 


Mln.t  

JQwcllnncoiix  expMMCti 

Totnl  

Mine  

Mill.,...  

tiappUin  nnd  matotltlt; 

ToUl   , 

Mlii«  

MiU. 


CM  ot  pnictaaMd  oct».  


Ontmiicd, 
Tond .... 
Onij 


adadi  ud  tiMMl: 


SbIHoo  floatanl*  vt 

Oold— 

Ounct?«t..................... 

ValiU'  „ 

Silver— 

Onnco«  

Value  

CKhcr  iiK'talH— 

Value  

Tiitiil  fc'ftHe*  viihii!  

AviTKKi-  (ler  Xan  

riiarge*  tor  trt-iitiurDi  and  Irviiclit. 

Viilue  lit  w<^^k?.  

Amouut  ncotveil  lor  eiuloiu  work 

TMal  tbIim  at  iMMka  

Ara^e  |wr  nlDO  ar  wHu  


CyuriUli'  Willi 
cnnbiug. 


ryallUli'  w  ith 
aDUil^Uiltt" 

cfon. 


»iM,«r 


««».»« 
162. 400 
ST.3M 


1106,  sas 


Cviuildi!  wild 
liloiiiuiliou. 


»1.  <" 


ai,agi 


sT.m 


21.i 


UB,IM 


«w,o;i 

t2«,81'i 

tin.wB 

>I.SSft 

*l,2,Vl 

JUS,  iifl 

JiXi,  1 17 

MM,  109 
•U4.M2 


41, «« 
l9U,ai5 

TV.  At 


n.cjo 
km 


121,100 

H.8n.sat 


Si 

'•J>.  All!  I 


rio,aai 

«!!,IHW 
«4SH,I8> 


|S8,10t 

in.  M 

ia,MT 


4t.M» 


M  isrt*Illl 

neotu. 


ll*u>it':ii  iniUii. 


«l 


Ki.ae 

M»i,IIB7 


l2.oa>  1 

SSIT.TSt  ' 

m,7n 


r,m,m 

_  va 
tTjn,i« 
tm.m 


mm 


•121,121 


«M,SH 
•MiflB 

♦I.  IW.VMS 

Sil.j:t» 
W.KMJUt 


Cvrinidiiin-  plants  were  mostly  connoet^'ii  with  mines: 
very  litlie  l  yani  Ung  work  was  done  by  <'iistom  plants. 
Tlie  total  quantity  treated  at  the  latterwas  oidy  14.").  730 
tons,  most  of  \\  iii  li  ^v:l».  nM  rniiiii»  <iiid  mill  dumps, 
whereas  (he  total  ijinintily  f  ViKiided  at  plants  eoiuiei^ted 
with  mines  was  r»4i;,2Hii  tons,  not  including  ore  treated 
at  luineii  where  cyaniding  was  combined  with  other 
processes. 

Theaventge  grade  of  ore  treated  by  t^aniding  at  the 
mine  was  worth  $5  per  ton;  the  average  grade  of  ore 
treated  at  custom  milk  was  higher,  somewhat  over  i^. 


wliidi  is  nuito  niitural.  as  (he  ore  had  to  bear  the  addi- 
tiuiial  cxpetis4>  i>{  triiii.spr>rtati(ii).  The  value  of  the  ore 
treated  at  the  mine  when-  cyatiidiiig  WSS  the  Only  proc> 
ess,  or  eomhined  w  itii  amalgamatiiiM.  averaged  S4  per 
ton;  where  it  was  combined  with  ehlorinatiou  it  wa.s 
fonnd  possible  to  treat  ore  worth  on  the  arcrngo  about 
^>  per  (on.  In  some  eases  the  ore  wa<  sorted.  or<'s  of 
a  higher  gmde  or  rieli  in  silver  lieiiig  shipped,  wliih- 
low-grade  ores  were  treated  at  the  <-yaniding  plants. 
The  following  statement  shows  the  bullioa  contents  of 
ore  siold  in  crude  state: 


GOLD  AND  SILVER. 


547 


BttUioH  coutaUt  Cff  tm  *Ud  cnuk:  JStOSI. 

TccuiM  ^   W,OT 

Bullloa  omlentK  - 

OuiwM.  >.>  

XtlM                                                                       ■  S'>"),:ui; 

SUver- 

Ouiic«ii.  ••••   I'T.'i^ 

Value   J87.3S3 

Oopner— 

Rwnda   40.000 

Vniiw   t\.m 

ToMl  grom  r«lm;   S<Vv>.  IW 

Avernire  ii-rlon    511 

V>.1h,'  ,ir  !„i:i,  S-n^  T.Vi 

Jicicvriiny  old  dumps  and  tviiin<fH. — The  ilevelop- 
in«nt  of  transportation  ^ilities  and  the  introduction 
of  inipro^  i'd  piYtce.'^>t?>  nf  (r^ntiiu'iit  luivc  tiia<ic>  il  profit- 
able to  rework  low-gmdc  ore*  wliich  in  former  years 
irero  left  on  the  (lump.  The  qnantitj  of  snch  ore  treiited 
i-  -rM>.iii  tiM-i:i-i>,l  -y-  ;i  -I  |>:it:UC  itt-'iii  ill  iliiriL'  !iCf"rii-(-. 
ami  Wiis  icportcil  to  tlic  Bureau  ol'  the  CeiUiUs  hi  only 
a  few  case)?.  Still  there  were  97  custom  miHi)  operati  n  jr 
priiK-iiKilIy  ■  ij  .iM  <hini]>>^  atifl  luilini,-.  Asuinrii  n  v  nf 
the  bttUif  is  pn-seuted  in  the  ta!)le  liclow.  Of  the.se,  10 
.  were  cyamdin;;,  4  amalgamatini;,  and  T  concentrating 
pliuit.v.  At  tic  la-t  n:n;trf?  the  ore  was  merely  concen- 
tl'ated  and  then  shipped  to  other  works  for  treuLiueut. 
The  plants  were  not  large,  employinfr  on  an  average 
a^K)iit  om-  i)ers<>ii  on  a  sahiry  and  al>out  four  waj^e- 
earucra.  The  orv  and  tailingi»  ti-eat^d  by  cyuniding 
aTeragttd  a  little  ove  r  $8  per  ton. 

TAaut  57.— ^mimiy  efmtfm^  prindpaUp  on  oJif  «Iuih|w 

and  lailinffK  190?. 


Total. 


J<  iitiilH-r  i»f  titllln     .17 

Salariixl  offit'liiU,  <'U'rk!t.  cl4--: 

SiimlHT   M 

Holiirii'*                                         .  m.v:" 

WrtKr-<'iiriu-n'' 

Avrriiiri' tiiimlHT     IW 

VVbk.-.'   ?>I,1W 

Miv  t'lUiK.s.iL^  f.\i'^'n*c^   5*J»',7Ki 

e<nt  of  Ml|>l>IU»  Kll'l  umti  rln;«   5W.HU 

<"t»t  i)f  piiirlinn  il  oro  iiiiil  frvlvhl   RV.  Tsa 

Ore  tri-mi'il,  slmrl 

Tolnl    l:(T.ir* 

ore  irriui  ihe  (lumpv  

e»r(  Ijii^O'l  «'Pf-   4.830 

Cll-liMil  ..r.>     11. OM 

fjlitiM  vwliit   of   I'lilljitri   f4'n;.'iits  t'£  <»rr 
tx.-«tr>l:  ' 

  VOI.17r> 

SilVfl   SHi7.'*l 

Otbt  r  IllL'tll]''   S-',r\T^ 

Totiil  

.^vi  r^Ki  Ivr  ii'D  . . , .   5' 

Trcfttui.'tit  vliiiiyi"  iiii'l  fr-'iK^'i   "K^ 

Viibu- ..f  (.riKliii  I  HI  mill    S;->.I.ii|.< 

Amvutil  nM-rlve^l  iur  i'Ua4«»m  w^iik  i  £^ 

Tatatnaueataim....   mR,«M 

Avcnce  per  mill....  >   tH.IB 

>  ]>0M  not  laeliid*  cMa 


rLACEK  MINES. 

Tlio  foUowinif  tjil)le  presents eoiiUMimtivo .sUiti.-stios  of 
the  pi-oduetion  of  placer  mines  in         und  ISSO: 

Tauli:  38. — (JoUi  produet  oj  pUuw  minet,  6y  dfoto  and  Urniimft: 

laotmdjaao. 


Hi 

11 

.'1 

S;i;l.  ii'J7 

u 

$;,'.i7(i 

0.'> 

S<>7,5<r.' 
S14.«67 
574,  WiK 

Ki 

Ml).  ■.'07 
411) 

813.  IKKt 

r.'f.  7s:i 

N).  r>7K 

W 

I.IKS 

fn).  ;m> 
i;;37K 

4,140 

UKOei 

j-.ns  4v'i 

f  .M .  7 1:> 
i.S.I'.'T 

<!-s:t,,:r.'. 

7W 
S.'i»i.'illi 
s:.7r. 
51  r-)i. 

f.: 

?,■.(:■  i.:i4 

fill, '.ML' 
1s2>t,  153 

m7.m 

9Mlk«H2 

United 


A:ii-ka  

Oviifuniiii  

<;oU.n*.l<^  

H*nrKla.  

Idaho  

MoiitatiA  

N"i'\il<ill  

N't.  sv  MfXiiM. , . , 
Nftrt)i  <'iip-lhiti  . 


\Vii>htriL'toti  . . 


iiri'!  ifirlt'irit 


i«o; 

Fine 

.•.>«,  7V» 

l^2,;>•:l) 
:;.  i7-.> 

41,'.,  Kl'i 
4,-.r.M 

'>u 
i:,i«i 

I.4S 

IM 

25. -"^l 

:;.  iii 

■|■J,.^^,I 

t,4n 

ll.sll 

■IlicladM  AUlMiiui,  Ariimm.  South  CMDUn*,  Sooth  Dakota. 
BinU,  Clah,«Bid  WaiUiqrtaD. 


I.  Vic 


The  decline  of  placer  ininin^r  in  continental  United 

States  i-  ;i[ti>;iniit  from  tli''  j,M*'ri  ilinj,'-  (;if)lc.  AN'hile 
making;  uu  ullowiiuce  for  the  iucomploluDOina  of  the 
present  Census  retnms  for  placer  mines,  it  most  be 
reiuonihered  that  tlio-^;  of  the  Tentli  G'li.su.s  were  much 
more  defective.  About  one-half  of  the  total  placer 
product  came  from  Alaska.  Of  all  otber  states  and 
il  rrlfot'lis.  New  ^Trvii-u  aloiic  haa  developed  M»ne 
placer  mining  since  the  Tenth  Census. 

Sfet^oebofteortinff. — ^The  methods  of  working  in  use 
ill  iilai  I  I  nirnes  were  reported  us  follows:  Ilydrauliek- 
ing,  401*  mines;  sluicing,  Slii;  drifting,  112;  dredging, 
44;  electric  elevator,  1.  The  shares  oontributed  hj 
thrso  nip(!iof!^  to  tlio  prodm-tion  of  placer  mines  are 
shown  in  the  foiiowint,'  statement: 


ummo  or-wMinRe. 

Vjillie  ijf 
|>I\xlUct  al 

miiK'. 

ri-Tt'-'iii, 

$5,837,738 

100. 0 

l.til-S,  Itj'J 

i,;;.M,iiiii 
i,-.'i-j,:i;!7 
1,1X1, 1«1 

30.4 
J4.9 

31.4 
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MINES  AND  QUARRIES. 


The  following  table  ia  a  sonimary  for  placer  mines, 
daHBified  by  m^iod  of  worldDg: 

Xasui  59.  SimmmyfarplaeeF  nrtm,  Aymcfkod  efmrl^itg:  190t. 


Tiiul.     llydmnUci  Dredging. 


:ts<4 
Ms 


Number  ol  mim^  

WIllioM  hirt  il  lalxir  

With  Mrv.l  Ufmr  

Number  of  uwiifr*  wurkliiu  .. 

Halartm  

WftRn   8l.i«l\7'* 

Ccnilroct  work   tl!^!^Vt 

Wnrk  nil  "Imrr of  [irmhwl  .... 
Hi.yultif*  

)«ivf  ii:  r  ■',  illn  <  

('(«t  lit  ^-.Ipp.ii  '  illi'i  liitlt^Tilll-i 

\ll!lli'  i.f  |.r.  .iii.  I  ill  iiiitl.'  '(4,  IHU,  r.l5  i  81,til»,  111!*    «1.  ;!-•!>. (i:i9 

.Vi.  r,,!.'.- l-  r  n::rif   W.iaol         ti,  tM        «:«!,  JILi 

KIlKni.  hiliil-. 


•in,  :w 

S7W. 


in 

■.\.-:> 
$142.  ::t! 

S!*'),  101 


fe».:v.> 

SJ;  1-  7  i.'y 


8lix;.717 
f:U1.272 


All  Mben. 


me 

2.W 
307 

!7l,«.'lll 

t6,0t.S 


Tuial  a^age  lititd. 


1U,6«0 
>«>.Ut 
MI.3M 


m,m 


i»,;iU7 


:  ihh-  not  itii'luiie  all  i-!iiimiite<i  (uliOuci  of  si.isgjnfiircinuatariif  mikll 

mini  *  fur  whk-h  no  pt'{Hjrt8  wer^'  wct'lvtil  iilr<'i-1ly  from  n|i<?m1wp. 

Jlydniulicking. — The  4tiJ»  iiiiiK'.s  wmkid  liy  t\w  hy- 
dnolic  method  were  located  mainly  in  California, 
whore  there  wcro  mines.  Orej.'-on  liml  l.iT  iniiics, 
Idaho  12,  Cdlonulrv  and  Montana  lit  eucli,  uml  ( ic< n  jriu  !<. 
All  other  si  ui  -  i  oiubined  reported  only  10  mines.  A 
•ammary  fur  hydraulic  miuea  is  presented  in  the  fol- 
loviog  table: 

Tabu  QO.—SwmmarufVr  kj/irmiiie  mina:  1$0>, 


•SUM. 


Derelop- 


1 


141 

ass 

186 

 ^^Wi 


MiunU-r  of  iniua, 
MBintHT  of  ouffatora 

Williout  hired  la' 

With  hlNil  labor 
Nuuibrrof 

.Halarlni.... 

Wiurt-H  

r^fiilnii-l  liurk  

Work  oil  ^lllln•  of  iiniduet  

EiMil  Hixl  rioiitiit- 

Wiitt-r  o  iil"  

Lhih).  ii'.iim^.  iith!  t'liitieU  

OllH-r  i.  ;itniiiil  iii)iiltli_»  

>fi-r'  lillll'  iiil''  f\[n  rmi")*,  (■X<*lU51V0  of 

iiTi.l  r..vnllli-i  ,  _  . 

('i»i  i>:  •ii|iiilii  9uad  nwturiiils   |BH>TIB 

Viiini' I.f  pPKiiictatala*   tltOlkm 

AviTiL-i' I'vmiiw   II>4W 

Mlllfml  Iiiiiili 

Total  iii  ri'iik^"  lii'ld  ....II.......  .........  MMtUV 

.\vvrHii;v  a'  Ti-HKi'  llflVBIBi  .■••>•••.«••••  Vt 

Owned,  ttcre*.. 9^Ut 

nw   *,m 


827. 013 
SI7.iil7 
«1.21l> 


'SB7 
Wl 
IKV 
•JH2 
:irri 
v.n).  ;i.i:i 
SMT.l!li6 
«,7» 
838.  SM 

SJJ.TW 
S17. 4117 
81. •.'H>  . 

84:1.144 
tl78.!ll» 
tkSU.MB 


inc. 


Hit  TTlI 

jii;; 
«,«» 


>  Inrlndc*  1  mine  for  VirKiniii;  noiMm  (hon  n. 

-Vlioiit  twfi-thirds  of  all  iniiics  wurknl  tt\  liyilinnlick- 
iug — viz,  307  out  of  -tuy — reporletl  their  u\  eruye  yield 
per  cabic  yard  of  frravel  treated.  The  arithmetical 
mean  of  ;ii'<>  un^\v(>r>  fnr  a<  t;v  i'  ]ii<n!uriT-<  wu'^  34  feiit.-i 
per  eul)ic  yaiil,  inui  the  uieuii  tor  IT  iiiiiu's  under 
deveUipnient  wti.s  33  cents.  The  an  ru.;r  returns  are 
much  higher  than  tho^o  reported  at  the  Tcntii  Census, 
when  in  many  mines  the  product  wti.s  not  above  10  cents 
per  yard,  and  in  some  favorably  situated  workings  a 
considerably  lower  rate  of  production  was  found  profit- 
able.'   Apptirently  the  debris  lefri.slation  regulating  the 

'Tenth  CeniiUH,  Vol.  XIII,  Ueport  on  PnMuou!)  Metala,  page  200. 


»ie.«7i. 

J17..I/31J 
iSl,';U,:i"t7 

5,«1 


tin,  MA 
•1.SI2 

irt 

W,»4lt 


erection  of  dams  for  the  protection  of  navigable  waters 
and  flarming  lands  has  added  to  the  expense  of  hTdranlie 
mining,  and  >o  permits  of  the  working  of  a  higher  class 
of  gravel  only.  This  aoooants  for  tiie  decline  of 
liydraulic  mining,  which  ia  etddeneed  by  the  foUowiiig 
comparative  statement: 

iShmmory/M*  %ifraMiie  mftwt;  1909  md  1970. 


Niiriilii--r  of  mines. 


Whki-  

\'aluc-  of  laruduet  at  i 

Avenge  per  mine... 


.1  |MS,I01 
.•  11.08,109 

.1  ntfo 


nn 


•an 

tz.aa8.&ii 
•t.«n 


Jiawr  tiiines  comhined  with  stamp  milln. — Placer 
deposits  arc  sometimes  found  in  ancient  river  Ijeds 
covered  with  ii  liiva  cup.  in  which  oi>c  tin-  reiiicnted 
gravel  is  treated  by  crushing  and  amalgamation  in 
stamp  mills.  Eight  mlne^t  of  this  character  were 
reported  by  the  present  census — 7  inCsUfotnl*  Mid  1 
in  Georgia.  A  aiunmar>-  for  the  same  follows  next 
below: 

Table  61.— .Summary  for  placer  mna  equipped  with  Uamp  milU: 

1909. 

NtiiiUi«  r  111  op4'rHtot«  .  ..•••....•.«•■.•••.«.•..••••.................•..••.  8 

SAiitni^l  iiindala,  clvrfai,  ale: 

Nmn^KT   ....  .---.„-.-,,.-....,,,„   H 

Snliirlin   Sli,  1IX% 

Wrtiri'-t'Mriii'r**: 

Avurnse  nunilier   r.T 

Vlk\1'~   $.i;i.xiB 

•"omnn  i  «mt£  

Work      -Ik.i.  "1 1  iiiiliici  

Mi"«fll.'  l!r"i|i  i'\[ii  li-^'s  ....p.. ....... 

('  ^[  i.t  -(iiT|.lti-i,  (iiiii  tjtiili-riiil'i   ................ 

Vulni-  iii  Ki.l'l  111  111. Ill'   ....  ..„,..„., 

Aniiiiiiii  mviveil  for  l-l]^lolll  vrork  .„, 

Tiitiil  value  ol  picduc'l  


8l;i7 
tliK  i:i<> 
iUl,*H 


I>r<  iliini'i. — Tlii-^  new  iiiethiHl.  which  marks  the  liitf'-.t 
technicul  progress  in  alliiviul  milling,  de«  i  \  i  s  i\special 
attention.  The  total  product  of  gold  dredged  for  the 
year  11M>t»  wsis  valm  il  :it  s;1,:!l".".o:^',i.  of  which  ss)i;.)i'i 
was  pi'oduceti  in  t ';iiifi)riiiii.  i?L'7.s,<>l 7  in  Mumaiiu, 
1^81.823  ill  Idaho,  and  !fll"J.17s  in  (n-orgia  and  New 
Me.xico.  Ill  ll*<il  the  priHhu  t  of  dix'dgiiig  in  ('alifornia 
was  estimated  at  ^471,70-'  and  in  iStOit  at  I^^ihi.oOO.* 

Of  the  44  niiiiesoiieratedby  dredging,  8  were  engaged 
mainly  in  developing,  conipanitively  little  gold  lieing 
jiroduced  by  them.  The.se  ^  mines  comprised  4  in 
Idaho,  3  in  California,  and  1  in  (i(><>i-gia.  The  86  pi*o- 
ductive  mines  were  distributed  a-s  follows:  Seventeen  in 
CaliforniH,  !►  in  Idaho,  f>  in  Montana.  3  in  Georgia,  and 
1  in  New  Mexico. 

There  were  !M  incorporated  and  in  tin  incorporated 
com[mnies.  The  incorporated  companies  were 
triliiited  by  states  as  lollop  >:  Kighteen  in  California,  s  in 
Idaho,  9  in  Montana,  2  in  Mew  Mexico,  and  1  in  Georgia. 
Of  the  M  iooorpMited  companies,  7  were  reported  in  the 
development  stage,  and  of  the  renuuning  27  only  5  paid 

Mii>t)ort  of  the  Dinn-tor  of  the  Hint  On  the  Prodtujtwn  cf  the 
rrM-itMW  )Iel4il8,  lUOl,  page  01. 
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dividends  in  11>02,  namely,  4  in  California  and  1  in  New 
Mexioa  Tiaa  total  dividcnd.s  paid  by  these  5  comp«nie6 
amounted  to  S24«,S10,  of  which  f4Jfif»  was  paid  on 
t«8,00«  of  pi-efeiTcd  stock,  averaging  7  per  cent,  and 
l>24'J,050  on  $1,104,000  of  common  stock  issued,  averag- 
ing per  cent.  In  addition  to  tliat,  1  oompaoy  paid 
tbe  sam  of  f  7,(>80  as  intcrcitt  «t  the  rate  of  6  per  cent 
on  its  ouMrading  bonds  amounting  to  $128,000. 

There  was  no  gold  dredging  mine  with  a  product  of 
$250,000  or  more.  Classified  by  value  of  production 
reported,  the  44  mines  reported  ranked  n.s  follows: 
Four  iritli  a  product  exceeding  $100,000,  and  with  h  total 
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of  ^82,598;  8  nngiDg  between  $50,000  and  f  100,000, 

with  a  total  of  $483,215;  10  ranging  betwe*  n  Slti.  KiO 
and  150,000,  with  a  total  of  §189,754;  15  rangiug  be- 
tween $1,000  and  $10,000,  with  a  total  prodnot  of 
§59.275;  5  ranging  Ix  twtn  n  $500  and  $l,OtKJ,  and  2  pro- 
duninir  Icsa  than  $500,  with  a  total  product  of  $4,ld7. 
It  iipix  ars  from  tlie  preceding  figures  that  foiar-fiftha 
of  tlir  rt>tire  outpul  I oiid  iliuted  by  12  companiAB^ 
produciug  each  between  $50,000  aud  $2oO,UOU. 

A  anmnuuy  for  gold  minee  operated  by  dredges  and 
the  capitalization  i>f  nil  ivicoqxmitrfl  tjoUl  drodg'ing 
rompanip*:  are  presented  in  the  two  tables  following: 

>ES  OPEKATEJJ  BY  DKEDUJiS:  im. 
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MINES  AND  QUARRIES. 


The  following  power  was  used  to  opei-aU;  the  dredges: 
One  liundred  and  nineteen  electric  motors  with  4,:J1)5 
horsepower  owne<l,  in  addition  to  whioh  3,702  horse-  ' 
power  wa.s  rented  fi"oin  other  (^leetrieiil  phiiits,  making  i 
in  all  8,057  Tiorsepower;  08  stcum  engines  with  2.385 
horsepower,  and  7  water  wheels*  with  1,740  horsepower. 
Most  of  the  electric  power,  viz.  '.'U  motors  with  3,:575  , 
horsepower,  and  3,412  horsepower  rented,  Wiw  used  in  ; 
California.  The  power  used  to  run  dredges  constituted  | 
three-fourths  of  the  total  power  used  in  the  placer  ■ 
mines. 

The  following  statement  shows  the  area  of  Intid  ownttl 
and  lea.sed  by  gold  dredging  concerns:  acreage  was  not 
reported  for  11  mines: 

Gohl  dred^ttg  mineral  land*  aimed  and  leattd,  6i/  data  and  tori- 
toria:  190S. 
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The  following  .statement  .shows  the  distribution  of 
mineral  lands  among  the  3.3  companies  rejxirting  on  the 
subject  of  land  tenure: 

Mineral  land*,  claimfied  fry  area  held:  t90i. 
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It  must  be  understoo<l  that  the  land  ownership  shown 
in  the  preceding  statements  represents  as  jet  onlj-  the 
possibilities  of  gold  dredging.  The  area  actualh-  treated 
during  the  year  l!Hi2.  in  so  far  as  reported,  aggregated 
only  214  acres,  from  which  gold  to  the  amount  of 
?si,24;».3<V4  was  produced.  Fifteen  companies,  with  a 
total  pi-oduct  of  !?1S5.()75,  failed  to  report  the  total 
acreage  treated.  The  average  yield  per  acre,  for  mines 
rep<irting,  was  !jNV.s7o.  Twenty-six  mines,  with  an  ag- 
gregate output  of  i!^}>78,ri08.  rei>orte(l  th<>ir  avei-age  yield 
jier  cubic  yard  of  gravel  treated.  The  aritlimelieal 
mean  (»f  their  aveiugo  n't  urns  was  ¥'*.2r>  jht  cubic  yanl. 
In  computing  tiie  mean  yield  the  cubic  volume  of  ground 
trcate<l  was  not  considered,  as  it  could  seldom  be  accu- 
nitely  asc'crtained;  yetthe  avemgo  vield  reported.  l>eing 
the  result  of  numerous  tests  made,  is  thought  t{)  de.serve 
attention. 

TEXDENCr  TOWARD  CONCENTRATIO.V. 

Gold  and  silver  mining  is  no  exception  to  the  general 
trend  of  modern  industry  toward  prcnluction  on  a  large 
scale.  This  is  illustrated  by  the  following  live  tables, 
which  present  a  cla.ssitication  of  all  mines  and  mills 
by  value  of  proiluction.  Table  (>4  comprises  all  mines 
and  all  mills  combined  with  mines,  .showing  separately 
placers,  deep  mines  without  mills,  and  deep  mines  with 
mills.  Tabic  <">5  deals  with  custom  mills  only.  Table  G6 
presents  a  similar  classitication  of  all  mines  and  iiiills  by 
states  and  territories.  Table  t»7  pre.sents  the  same  classi- 
fication for  gold  and  silver  and  for  argentiferous  K-ad 
mines,  and  Table  t>8  presents  the  same  classitimtion  for 
incorj>orated  mines,  dividend  jmying  and  non<lividend 
paying  mines  being  shown  seijjuutely.  Only  i)r(xluctive 
mines  are  dealt  with  in  the  last  table;  mines  designated 
lis  "developing  and  producing''— that  is.  those  at  which 
ex|xinditures  were  in  excess  of  receipt-  are  eliminated 
from  the  comiKirison.  In  order  to  avoid  di.-closing  the 
identity  of  individual  concerns  it  has  bet-ii  necessary  in 
Tables  03,  00.  and  OS  to  combine  certain  groups  shown 
separately  in  Tables  04  and  07. 


Tablb  04.— CLAS8IFIC.\TI0X  OF  MFXKS  BY  V.Xl.rK  OK  PRODl'CT:  1902. 
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Table  «5.— CUSTOM  miAS,  CLASSlf  iiO)  BY  VALUE  OF  PKODUCT:  iy02. 
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DIAGRAM  I.— PRODUCTION  OF  GOLD  FROM  ,889 
TO  1901  IN  THE  STATES  AND  TERRITORIES 
REPORTING  MORE  THAN  smoo  OUNCES  IN 
1902. 
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.ST.\TKS  riJOM    l^>l!•  TO  1!>U2. 

The  statistics  of  the  pi-oduction  of  the  mines  are  col- 
liMsted  aanmUlf  by  Hint  offioen  and  agents  from  mine 

operators.  The  statistics  of  the  procliu  tion  of  refincricn 
are  collected  by  the  Bureau  of  the  Mint.   The  former. 


as  a  rule,  show  an  excess  over  the  latter,  varying  from 
1  per  cent  to  11.4  percent  for  gold  and  from  one-tenth 
of  1  per  eent  to  11.3  per  cent  for  silver.  In  IS!»0,  how- 
ever, the  estimate  of  the  Director  of  the  Mint  exceeded 
the  total  gold  product  reported  by  Jfint  agents  by  3.9 
per  cent.  The  estimated  production  of  silver  refineriea 
exceeded  the  product  of  the  mines  in  18(U  by  five-tenths 
of  1  jjer  cent,  in  LSt'S  by  13.2  per  cent,  and  in  1896  by 
H.5  por  cent.  The  estimated  production  of  refined  silver 
l-i  equal  to  the  total  silTer  production  of  domestic  refin- 
eries les.s  the  .silver  contenLs  of  foreign  ores  reduced  in 
the  United  States.  The  fluctuations  in  imports  of  silver 
must  inevitably  affect  the  estimate  of  the  refined  prod- 
uct, thus  creating  a  disproportion  Iwtween  the  latter 
and  the  production  of  the  mines  in  the  United  Statee 

for  the  same  year. 

The  exwHs  appearing  from  j'ear  to  year  in  the  pro- 
duction reported  by  mine  operators,  as  compared  with 
the  prodnct  of  refineries,  is  ossily  accounted  for  by  the 
fact  tliiit  tlu'  fnrnicr  is  liiri^'cly  !in  cstiniuto  of  the  a<,-iiy 
contents  of  all  ore  mined,  rcgardlosii  of  the  quantity  of 
ore  which  will  eventually  be  left  <m  the  dump  irfter 
sorting,  Rn  tu  itit.'-  df  ton  low  n  grade  to  j>ay  for  freight 
and  reduction;  nor  arc  the  losses  in  smeltini^  always 
considered  by  the  mine  operator  in  esUmating  die  assay 

i'ontents  of  lii.s  ore. 

The  following  table  shows  the  gold  and  silver  product 
of  mines  and  refineries  from  1689  to  1908,  comiriled  from 

thn  annual  i-eports  of  the  Director  of  tiie  Ifint  on  the 

])rodiirtion  of  the  pi-ecious  luetals: 


Table  69.— PRODUCT  OF  MINES  AND  REFlNEaiES:  1889  TO  1902. 
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The  development  of  the  production  of  >ru\i\ and  .silver 
in  the  several  states  and  terrifoi  ii  s  fnun  ls8S»tolW2 
is  illustrated  by  Diagnims  I,  II,  111,  and  IV.  Diagram 
I,  leased  upon  the  estimates  of  the  Director  of  the  Mint, 
shows  tlie  growth  of  the  gold  production  in  the  princi- 
pal states  and  territories  and  the  rank  of  each  as  a  gold 


pfoducer;  the  wide  variance  between  the  Mint  estimates 

of  the  rrold  output  by  stntcs  nnd  territories  and  the 
cuncHponding  Census  returns  precludes  the  use  of  the 
latter  for  oomparative  purposes.  The  fluctuation-s  of 
the  silver  production  in  thf»  primijial  stiites  duriiitr  tha 
same  pt>rio<l  are  represented  by  Diagram  11,  prepared 
from  the  same  source,  exoopt  for  the  year  1902,  for 
which  Table  40  of  the  present  report  was  used.  Dia- 
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jrnuiis  in  iiiid  IV,  prfjinrcd  froiv.  thv  ^;inio  fourco  as 
IHaj^raiu  IJ,  show  the  aluiie  contribiit-ed  bv  each  state 
mui  territoiy  to  the  total  prodactioo  of  gold  and  silver 
from  _v<'ai'  to  yoar. 

(_'oloni(io  lipid  in  1;">J  ilie  tirst  rank  iimoiig  the  statos 
and  ton  iti»ri»  >;  as  a  prtKliiPor  of  botli  jjold  iind  silver. 
T\w  C'ohmido  oivs  conti-iliiited  more  than  ono-thii-d  of 
tho  <;ol<l  and  more  than  uue-fourtli  of  the  silveir  con- 
tOnt>  (»f  all  ores  Uihunl  in  the  United  States.  The 
smmd  phu  o  ainoii|^  tho  ^rold  prodLiL-iti<r  stjitcs  was  held 
l>j'  Calif ortiia.  wiiich  coiitrilmted  over  ono-tiftli  of  the 
gold  piixliict  of  the  rniteil  Sttites.    Next  ufler  (  'alitor 
nia  eanie  Aln-k  i.  with  i>ne-iiint))  of  the  total  yoid  priMl- 
ucl  and  wilii  lU'  ic  ilian  one-half  of  the  ]ilae(>r  gold 
proditeed  in  ilie  Tnited  States.    Soiitli  Dakota,  Mon- 
tana, Utah,  Arizona,  Orejron,  Nevada,  and  Irlnliu  f  -l 
lowed  in  successive  order.    All  other  stales  and  u  i  i  i 
tories  caeli  prodneeti  less  tlian  *1.0(Xi,(MtO  in  frold. 

The  se<'ond  rank  as  n  silver  pividueiiijr  state  was  held 
hy  Montana,  which  furnished  nearly  one-fourth  of  the 
silver  contents  of  all  ores.  Nearly  three-fourths  of 
the  silver  was  derivi'cl  ««  u  liy-prodnet  of  the  sineltiiiy 
of  copi>er  i^iros,  viz,  !*.<'i7:'i,<;i3  tine  oun<  es  out  of  a  total 
of  1S,441,95<)  ounces.  Ttah  foUowed  closidy.  with  over 
one-fifth  of  ttie  total  output  of  silver.  Idaho  and 
N'evad<i  cauie  next.  All  other  states  and  territories 
each  produced  less  than  %^I.00i),in)0  in  ailrer. 

Silver,  as  previously  imitated,  was  nK).«tly  recovered 
from  ari,'entifeiY>u.s  lead  oi*es,  where  lead  formed  a  \'rtl- 
uable  portion  of  the  prodnet.  The  tirst  rank  as  a  pro- 
ducer of  ai^ntif  eix>as  lead  ores  was  held  by  Kliho.  'J1ie 
combined  f^ilver  and  lead  contents  of  all  ores  niin<^^l  in 
that -^tiiit  «<  ie  valued  at  $l<i.-J!U,4y4.  Utah  followed 
next,  with  a  total  value  of  $t),:itil,Ud5,  and  Colorado 
held  the  tblrd  rank,  with  $7,2dG,»25.  The  production 
of  arjrentiferons  lead  ores  in  Other  stall  -  u  as  insiffniti- 
cauU  The  Colorado  ores  were  the  i-ich«^t  in  »ii\ei', 
only  one-fourth  of  the  value  of  their  hullion  content.'! 
representinfj  lead.  The  value  of  tlic  bullion  contents 
of  Utah  arjfentiferoua  lead  ore^t  was  nearly  two-thirds 
in  silver  and  a  little  over  one-third  in  lead.  In  Tdabo, 
on  the  ctjntnirv,  the  ores  were  iwor  in  silver,  more 
than  two-thirds  oi  the  value  of  theii-  netallic  contents 
being  lead  and  less  than  one-third  silver. 

Takinjr  the  lead  values  alone,  Idaho  contributed 
$7,l:^2i,i!i^)»;  Utah,  $2,87a,740;  Colorado,  $l,8:27,itM8; 
and  all  other  states  $486,071.  These  values  do  not 
correspond  to  tli<'  suiintilii  -  ff  1.  ad,  inasnuich  as  the 
price  realized  in  Idaho  uvcmgcd  'dA  centa  per  pound 
of  line  lead  contents,  whereas  In  Utah  !t  avei-aged  2.T 
(■ents  and  in  ColonKlo  i  ■  nl-  per  jxiund.  The  li-ad 
contents  of  Idaho  orc^  were  more  than  ono-lialf  of  the 
total  forall  BrgeBtiferous  lead  ores  mined  in  the  United 
Stuti--.  rrah  <  otitri1iuted  a  little  Over  one-fourCh  and 
Colorado  about  one-tiftli. 

A  shifting  of  the  relative  positions  held  by  the  sev' 
cnil  strifes  and  territories  as  ^old  [)roducers  has  taken 
plttt.'c  unca  the  Eleventh  Census.    lu  ISSl)  California 


held  the  first  rank:  its  product,  as  estimated  by  the 
Director  of  the  Mint,  wan  nearly  four  times  as  lar^u  Uii 
I  that  of  Colorado.  Willie  its  piulnil.ni  -^liowsasmall 
iiicren'^r  from  year  to  year.  vi>t  it  di<l  not  keep  pjU'C 
Willi  lIjc  rapidly  iniTeasin<r  production  of  Colonido, 
which  in  IS'.tT  took  the  tirst  rank  and  has  .  ta  n  -d  it 
since.  Alaska,  which  in  IsiSH  w;is  uniony  tiie  minor 
producei>,  in  1!>0'.'  reached  the  tliird  place,  next  to 
California. 

No  cliaiijre  has  taken  j>lace  in  the  relative  positions 
of  the  three  princijwl  silver  producing  «>tutc«,  viz,  Col- 
or;ulo.  Montana,  and  Utah.    But  while  the  silver  pro- 
duction of  Colomdo  and  Montana,  after  a  period  <if 
I  increase  up  to  Js'.'ij.  shows  a  consideraKIt;  tlei^line,  the 
I  silver  produetion  of  I'tjili  has  substantially  increased 
-iin  e  l.ss'.i.    Nevada  antl  Idalio,  which  in  ls>>i'.*  occupied 
1.  .^jMH-tivcly  the  fourtii  an<l  the  lifth  rank.  ha\  e  chanj,'ed 
l)laces,  Idaho  hav  injf  kept  uj)  a  steady  increase.  From 
I  iSNlt  to  1S'J!>  the  silvei'  production  of  Nevada  sank  into 
!  iiisijfnilicance,    Siucc  ll*Oij,  however,  there  has  been 
;  an  increase,  and  in  1909  the  silv(>r  production  of  Ne- 
vada was  almost  as  great  as  in  iss'.t.    The  variance 
j  previously  referred  to  between  the  Cen.sus  returns  and 
Mint  estimates  for  Arizona.  Ne\  iida,  and  Idaho  accounts 
'  for  tho  apparent  decrease  in  lW2of  the  >rold  i)roduc- 
tion  of  Arizona  and  Nevada  and  for  the  increase  of  tlie 
silver  proiluction  of  Idaho. 

It  is  Interesting  to  note  the  relative  places  of  the  two 
precious  metals  in  the  principal  ^)Idand  silver  produr- 
injf  states  in  l!tOi*.  In  Colonido  a  very  notable  chanfi'i' 
lus  taken  place sinoe  the  Eleventh  Census.  In  ISSt*  the 
value  of  pold  amounted  to  !e^'^.ss:l,'s.")H.  and  the  coininjf 
value  of  silver  to  sji^i:!.'."!".?;")! .  wliieh  was  e<|uivalent  — 
I  at  the  commercial  rate  of  93.5  cents  per  line  ounce ' — to 
I  $17,500,000  in  round  numbers.   In  1903  the  value  of  ' 

the  gold  contents  of  Colorado  ores  was  ^'J^i,  11  l.SoO. 
I  while  (he  commercial  value  of  their  silver  coutonu  was 
'  $7,740,227,  which  corresponded  to  a  coininff  value  of 

§Uf,(jl7..'5tcj.    Thus  while  the  decrease  of  the  couuner- 
1  cial  value  of  the  silver  ]>r<iduct  was  nearly  1^10,000,000, 
I  the  loss  was  made  up  liy  the  inereose  in  the  value  of 
i  the  gold  product,  and  there  was  a  siu"plus  of  about 
$13,U00,0U0  in  the  aggregate  commercial  vulue  of  both 
metalft.   The  inerease  in  the  value  of  the  gold  and  sil- 
vri  <  <.ntriit>  .<f  the  Colorado  ores  aiiice  1889  amounted 
to  CO  per  ccut. 
In  California  and  South  Dakota  the  production  of  ail- 
j  ver  wan  insigTi'iu  Lint,  while  in  Montana  atui  Utah  the 

ibilvcr  contents  of  the  ores  largely  exceeded  in  value 
their  gold  oontents. 

.l^fW^.r.— The  census  of  mines  and  quarries  in  l!>o2 
i  did  not  extend  to  Alaska.    Still,  correspondence  with 
the  mining  companies  operating  in  the  territory  has 

brou<rht  replies  coverinjj  all  i  ntial  incpiiries  rehuing 
to  deep  mining  for  precious  metais  in  the  territory. 
There  were  in  operation  during  the  year  190S,  7  dei^ 

'lic|iort  of  tde  nin.-ctur  >>i  tlie  Mint  OH  the  FTOdnetloB  of  the 
I'redouB  Metaii*,  11*02,  (jajw  AVi. 
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gold  and  silver  mines,  all  equipped  with  milb  for  the 
treBtment  of  ores.  A  sommaiy  of  these  mines  Is  pre- 
sented in  the  fonowiQ|r  teUe: 

Tablk  TO^—Summarjf  of  4etp  wmar  m  Ataukii:  IMiS. 
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The  IniUioii  contents  of  gold  and  .silver  ore  produced 
in  1002,  H.s  ."liiiwii  in  the  precetlin^f  table,  were  as  fol- 
lows: Ciold,  lit.,  a27  tine  ounoe.s.  valued  at  $2,601).143; 
.silver.  7.Sti8  ounce.s,  Tllued  at  ^,638. 

In  addition  to  then*  <|uantities  three  copper  niinini; 
con)]Ninie8  reported  to  the  Bureau  of  the  Ccusiw  the 
a8.say  oontentv  of  their  copper  ore  a.s  follows:  GoM, 
870  iioe  ounoes,  worth  $7,016;  silver,  8,140  fine  oonoes, 
worth  fl,S67. 

Tliis  iiiiikes  in  all  12tJ,C[*7  line  ounce-*  of  goM,  viiim-d 

at  $2,G16,lo9,  and  10,968  ounces  of  silver,  valued  at 
16,905.   The  Mint  agents  estimated  tbe  prodnot  of 
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Ala^^ka  deep  mines  as  follows:  Gold,  124,  lo6  fiae 
oanees;  silver,  89,888  fine  ounces. 

The  (Vr^us  returns  from  producers  exceed  the  Mint 
ageiittf'  cstiuuite  of  the  gold  product  hy  2,541  ouacea. 
The  Mint  agentc'  e.st  inmte  of  ^e  silver  prodoet  of  deep 
mines"  i.s  many  times  In  exces-;  nf  tho  (Vn'=tis  mtiiniH 
froni  producers.  Inasnnich  n.i  no  allowance  is  made 
in  the  silver  estimate  for  the  silver  content*  of  placer 
bullion,  whi<'h  on  u  gold  jimilu  f  nf  ahfitit  *-i.r>tM}.(iO0 
mast  l>e  consideralde.  it  \^  appu'eut  that  ihco^^tiniate  is 
meant  to  comprii^e  the  silver  coiiteut-s  both  of  ore  and 
of  plneer  bullion.  The  prcMluct  of  placer  mines  is  eati- 
nmted  by  the  Mint  agents  at  Ij7tl,.i5l  tine  ounces. 

The  total  product  of  Ala-ska  in  1JK)2.  a.s  estimated  bj 
the  Director  of  the  Mint,  in  somewhat  above  that  of 
the  .Mint  agenti^,  viz:  Gold,  403,730  line  ounces,  worth 
ifK,345,S00;  silver,  98,000  tine  ounces,  worth  I^I1S,9S0. 
Thi.s  estimate  i*  accepted  by  the  Bureau  of  the  Census. 

The  growth  of  the  gold  production  of  Alaska  since 
1890  IB  shown  in  the  following  table,  compiled  from  the 
annual  reports  of  the  Director  of  the  Mint  on  the  jiro- 
duction  of  the  precious  metuls.  The  statistics  for  ^omo 
years  include  rihrer;  the  percentage  of  silver  in  Alaska 
oivs  is,  however,  so  insignificant  that  the  error  nwy  be 
disregarded. 

Taus  91.— iVodkMKow  ^gtldin  Ahulnt  iOOlottet. 
(Compiled  from  Report  <i<  Dirtelor  of  tb*  Ulnl.] 
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The  preceding  table  ahows  that  the  growth  of  Alaiska 
as  a  ffotd  mininip  district  is  csfaiefly  due  to  the  develop- 
ment of  placer  Tiiiiiini:.  siliidi  Iili^.  since  lS!>s,  Dnfniii 
the  production  of  deep  mines,  whereas  previous  to  IS'JS 
tbe  placer  production  amounted  to  84.5  per  cent  of  the 
tii(;il  output.  The  .share  of  placer  mines  in  the  total 
production  for  ISWb  to  1902  amounted  to  07.4  per  cent. 

The  history  of  deep  mining  in  Alaska  is  praotieally 
a  record  of  the  work  of  threo  fnm|>anies,  the  Alaska 
Treadwell,  the  AJaiika-^lexicuii,  and  the  Alasika  United 
gold  mining  companies,  which  are  controlled  by  tbe 
same  interests  and  operated  under  a  joint  management. 
The  annual  statements  of  these  companies  to  their  stock- 
holders set  forth  in  minutest  detail  the  accounts  of  their 
operations  and  furnish  an  instrucUve  example  of  the 
mecearfnl  mining  of  low-grade  ores.   Byooaiteay  of 
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DIAGRAM  111-  PRODUCTION  OF  GOLD  •  1889  TO  1902. 
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President  William  Alvord,  the  Bureau  of  Uie  Census 
has  h(<«n  ^vcn  the  privilcgn  of  usdng  these  statements 
in  the  pn'SPiit  roport. 

The  Alaska  Traadwell  Gold  Miaiug  Comimoy  is  the 
oldest  of  tiie  threo  oomponies.  It  is  incorporated  witli 
tl  dipiUil  stock  of  :^jjOi».(>M).  dividi'd  into  i>iiO,0(>i:>  .shares 
uf  i^-^b  each,  all  issued.  Tho  iiiiiio  has  been  in  active 
upcration  since  Aojirudt,  1885.  and  yielded  during  tbat 
time  i?lH.4nl,311  in  f,'(>ld.  tit  an  rtvcrajfc  of  per 
Ion;  the  operating  costs  for  tht>  stiino  period  avenigcd 
91.39  per  ton.  The  uiM'ratitijr  profits  a<!-gn'}rafced 
$6,7-l2,14U.5b,  and  have  thus  more  tlian  rei>aid  the  en- 
tire capital  stock  at  its  par  vahie.    Thi^  yield  (lor  ton 

Jhtllion  shipmisntii  fifin  I'lirits  or 
{Fnun  IwgianJns  of 


baa  been  declining,  but  the  operating  costs  have  also 
been  maternity  reduced^  while  the  tonna^  crushed  has 

more  than  trebled  since  1"^.'".  As  a  result,  the  eom- 
pany's  operating  profits  fur  the  year  li>02  were  con- 
sidembly  lar^r  than  in  years  past  when  the  yield  per 
ton  was  hif^her.  The  pi'ojjress  in  the  methods  of  treat- 
ing the  ore  is  evidenced  by  the  &ct  tbat  while  the 
yield  in  free  gold  has  been  steadily  decreasing,  the 
value  saved  by  reworkinfj  the  ore  after  the  free  }?<)ld  is 
extnicted  lihows  a  marked  increase  both  in  amount  and 
in  proportion  to  the  total  reooreiy.  The  results aooom- 
plished  by  the  company  are  shown  in  the  f<^wing 
statement: 

Tread >r.U  wine:  i890  tv  Jim. 

to  Mar,  UUtt.] 


Tnt»l  

IWXV'Jl.  .TuiKt  to  Muv.. 
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UW-im  Jane  to  May. 
lMlK-l«IK,Jiin«to  Mar. 


The  total  assay  value  oi  the  ore  trtfuted  at  the  eoni 
pany's  two  mills  during  1i»  fiscal  year  ending'  on  May 
15,  liHliH.  was  $l.*>lt7.507,  and  the  total  net  value  recov- 
ered in  the  mills  was  #l,t>lii,i*^i— i.  e..  al)oitt  per 
cent  of  the  assay  contents.  The  total  yield  jx^r  too  for 
the  same  year  was  of  whi«h  !fl.'>4  wa.-^  free  j^okl 

and  $1.07  was  saved  in  sulphurets.  The  average  value 
of  sulphurets  pi>r  ton  after  concentnition  was  S53.58. 
The  net  prolil  f<'r  i\u-  \  i  :ir  wa.-.  S<;i»:i.i:o.s.;>i,  out  of 
which  $it7&,«M)  were  paid  in  divideadt< during  the  year. 
The  amount  written  off  for  depreciation  was  $446,498. 
Duiinj,'  the  yesir  there  was  an  avenij^e  of  ;58  machine 
drilUt  at  work  in  the  miuo.  The  average  uumber  of 
drills  used  in  mining  the  ore  (stoping)  was  14.6.  The 
others  were  used  in  development  and  other  kinds  of 
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work.  The  average  work  of  one  machine  per  sbilt  of 
ten  hours  was  88  tons. 

The  Alaska-Mexican  Gold  MinitiL.'^  ('  iii[siiny  is  incor- 
porated with  a  capital  stock  of  ^I,fUU,0UO,  divided  into 
200,000shares  of  t5  each,  of  which  9900,000 areoutstand- 

inj,'.  Th<?  mine  has  been  in  active  operation  since  18m, 
and  has  yielded  during  that  time  $2,>Hl(>,:j 7i)  in  gold,  at  an 
AveTAf^  of  ^.18  per  ton.  The  operating  cost  averaged 
for  tile  sfiiiir  p-  ;  in  !  #1.73  [X'V  ton.  The  op<  inii:!^; 
pi-otit*  aggregated  $^t>7,yl2,  out  of  which  were 
paid  in  dividends.  What  has  been  »aid  above  of  the 
Alaska  Trr,i.l« <ll  Mining  Compaii\  im  ri  ?j;r;  !  ti-  tin- 
grade  of  ore  tuid  the  vuIucm  recovered  in  iiulphurets 
likewise  true  of  the  Alaaka-Mexicao  mine,  as  shown  by 
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MINES  AND  QUARRIES. 


The  gmde  of  on  mined  in  IMS  -waft  the  8iiin«  as  that 

'  f  tlic  Alii-k:i  Ti<  aiUv<'!l  Gold  Mining  l^orr.p.iiiy.  The 
average  valuo  per  ton  was  $2.06,  of  which  ^^l.OA  was  re- 
covered in  free  gold  and  $1.02  wat;  aaved  in  sulphureta. 
The  avemge  vahie  of  .sulphin"(-  p'-r  ton,  afb  r  <  onriMi 
tratiuu,  iu  lS>0i2  waji  $59.51.  The  net  prolit  fur  the  year 
was  $86,025. 

The  followiug  suinuiarv  i>  r  nmiiili  d  from  the  profit 
and  losti  accuuuts  ot:  the  Alaska  Treadwell  Gold  Miaiu^ 
Company  ior  th«  year  endtnif  May  31,  1903,  and  ttie 

Aliivl^nMexiean  and  tlie  Alaska  United  gold  mining 

coiujsinios  for  the  calendar  3"enr  l!>02: 

J'rojit  am!  titsu  iiciuuiit  oj  the  AIomku  'J'tCMhcdL,  AUtikii-Mejcicau,  ami 
Alaiha  QuttdfoUmimngcmipttmti, 
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The  Alaska  Ignited  (iold  Mininj,'  Company  is  the 

yotiii'j-'-l  i'f  tlii^  rliree  conijKuiie^.  It  lif'jraii  operations 
ou  the  Keady  I3iiliiou  claim  iu  NuveuilH-r,  li^iib,  and  on 
the  Seren  Hundred  Foot  ckim  in  April  of  the  follow- 

inf^  year.  The  total  yield  of  the  former  from  Ix'jfin- 
uiug  of  operations  to  December  15,  1!M)'J,  aggregated 
11,580,480,  averaging  99.08  per  ton.  The  opentting 
<'<>-t  :trrr:t^>'cd  ^1.72  per  ton  and  the  operating  profits 
iil  ceiiLs  per  tou. 

The  Seven  Hundred  Foot  daim  produced  from  the 
bepinniriL' fif  (.prrutidTis  toPceemher  I-'i.  $tj(}ri,370 
in  gold  and  base  ores,  averaging  i«  r  ton;  the  op- 
erating Mat  averaged  tl.96  per  ton,  leaving  a  profit 
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of  3  cents  per  ton.    The  company  was  capitalized  at 

01)0.(1(10,  ilMil,.,'  Itidi  i.>nrij'M>ri  ij Lares  of  $,")  carh,  m{ 
whieh  I^Hl,000  are  ouUjtauding.  The  total  operating 
profito  since  organization  amounted  to  $350,401 .  There 
wu.'-  11  .iftficit  for  rl-ir  ycnr  kd  tlir  T\.  ady  Bullicn  <  !aiiu 
amounting  to  2  cetit.'i  per  tou,  Imt  the  construction  ac- 
oonnt  on  the  name  mine,  charged  to  current  expenses, 
likewi.sci  avenipcd  2  eents  jxt  ton. 

Ocdi/wiH<i, — (Jaliforuia  had  more  operators  than  any 
other  state,  viz.  more  than  one-third  of  the  total  mim- 
Im'I- ti'i).  ■I  ll  i!  rnri!i..  Tiiited  State.-.  Kliniinut ihL'  I'l'i-n 
the  latter  total  the  i47  ai^eutiferous  lead  muie.s  and 
considering  only  gold  and  silver  mines,  Oalifomia  had 
ahout  twTi-flftl.q  of  the  total  ninnluM-  of  ..pi  rutors  re- 
ported for  tlw  L'uited  tjtates.  rbis  does  not  iiiclud& 
small  operators  from  wlwm  no  individual  reports  were 
received;  thi^  latter  wtre  nl^o  located  ehicfly  in  Califor- 
nia. Of  the  total  esliuialed  value  of  the  product  of 
small  mines,  71)  j^-r  cent,  viz.  $1,130,158,  was  reported 
fnnii  Culiforniu.  It  is  therefore  a  fair  e-stimate  tliat 
ihtre  were  in  lt»02  morc^  operators  of  gold  mines  in 
Califortiia  than  in  all  other  .states  and  territories,  Alaska 
not  being  indiidr  il  In  tin-  < niKpari.son. 

The  majority  of  luiiu^  uperator.s  in  California  vw-re 
intercste<J  in  placer  mines;  measured  by  their  output, 
however,  the  plaoer  mines  nf  California  were  «if  minor 
importance  in  comparison  « itli  the  deep  mine.s  of  the 
■state.  Small  operators  employing  no  hired  labor  were 
Mtill  very  numerous  in  among  the  owners  of  placer 
mines.  Uejxirt-s  were  roocived  from  316  mines  t)p«>r- 
ated  without  hired  labor}  each  nune  worked  on  the 
average  by  two  owners;  the  average  \  alue  of  pi-odm  t 
per  mine  wa.s  if&2i.  Two-thirds  of  the  product  of  this 
class  of  operatons  wa-s  obtauied  from  pla«-<'r  mines. 
Where  deep  mine.t  were  worked  without  hiriKl  labor, 
only  high-grade  ore,  averaging  |125  ptM*  ton,  wa.<<  treated. 

Mos^t  of  the  deep  minea  were  equipjjed  with  mills  for 
the  treatment  of  their  ores.  Those  which  had  no  facil- 
ities for  the  treatment  of  their  ores  were  very  small, 
i  inplox  iui;  an  a\  i-nif»oof  about  two  nten  thwmghout 
the  3'car}  their  annual  prodactioa  averaged  only  about 
$3,000  per  mine.  They  treated  only  high-grade  ore, 
averagint;'  per  ton.  Thos*'  mines  which  were  pro- 
vided with  milling  facilities  weiv  able  to  treat  ore«i  aver- 
aging $6  per  ton;  tlieir  annual  production  averapred 
^;],720  i>er  mine. 

There  were  among  the  operators  ;il  iiaoqjorated 
companies  by  which  dividends  were  declared  in  1902, 
aggregating  !iil.OiKt.:500,  and  avri:i;jiiin  t  perceiiton  the 
total  outiitauding  ciipitul  stock.  I'hc  ore  treated  by 
these  Dompanies  was  of  a  low  grade,  averaging  only  a 
littli'  o\  i^r§7  per  ton.  Thfir  fntal  prnrlnrtifn  fnr  "!l<02 
was  valued  at  ^,S66,bl^,  or  an  average  of  §ir»»),f)yi  iH.'r 
mine. 

Thf  tendency  townrd  concentration  of  produc  tion  was 
pronounced.  Thirty-two  of  the  operators,  each  with  an 
output  of  $100,000  or  over,  produced  more  than  one- 
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DIAGRAM  IV-PRODUCTION   OF  SILVER:  1889  TO  I902. 
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biilf  {b'2.S  per  cent)  of  the  total  product,  whereas  all 
siimll  proihicei-s  (those  whose  output  was  less  than 
$l.<iou,  lis  w«'U  US  tboM!  of  a  jilii fling  character  who 
made  no  iudiv  iduiil  reports)  i-ontributod  ilk  all  8<8per 
cent  ot  the  total  output  of  the  state. 

The  tables  which  follow  pi-escnt  the  pi  n„:tpal  statis- 
tical fiicts  for  California.    Tabic  72  is  a  comparative 
sammaTy  for  deep  mia««  with  and  without  mill  oonnee 
tion;  nrnutras,  custom  mills,  and  mines  ran  exclusively 

on  old  tailinjrs  are  not  included  in  the  comparison. 
Table  IS  h  a  (nmuuarjr  for  placer  mines,  exclosi^'e  of  7 
mines  connected  with  stamp  mills.  'Table  74  is  a  snm- 

niarv  for  310  mines  operated  hy  the  owners  without 
hired  labor,  and  Table  75  is  a  sommarjr  for  diridend 
paying  mines. 

Tabuc  TS- — Otep  mint*,  ^'  iih  ntul  n  iOioni  mill  cotmeclionM  in  OtK* 

J'omia:  imt. 
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Tablk  74.— JfiiiM  qumiM  wiltottf  MfMl  labor  «i  CUilbntin;  tSM. 
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Taulk  75. — Sumiiiurii  Juf  dividend  payiHt/  pruductitx  mnict  iu  V<di- 
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Oatorado. — In  1902  Colorado  was  the  princi[mi  gold 
and  tdlTer  producing  state.  Only  the  larj^t  Hiines  had 
their  own  reduction  works;  their  number  was  lees  thai) 
one-ten^  of  the  total  number  of  mines  in  the  state,  while 
their  product  amounted  to  over  two-iif  ths  of  the  total  for 
the  state.  The  average  grade  of  ore  treated  at  mills 
eonneeted  with  mines  was  Talaed  at  99  par  ton,  whereas 
the  ore  shipped  from  mines  widlOllt  mills  of  their  own 
was  worth      per  ton. 

About  one-half  of  the  mines  without  mill  connections 
exiKMuled  more  iliiiiii^  11>n2  than  the  value  of  their 
product.  The  average  value  of  their  ore  was  the  same 
as  in  other  mines  of  the  same  class,  vis,  120  per  ton;- 
thc  tirnniiriit  (iiiu'i^os  and  frri^'-'it  a\  iTaged  with  them 
$7.  It;  i>er  tiMi,«n<<  with  otliei-aif0.4:i  per  tou.  Apparently 
there  w  as  no  dill'erence.  (Mtherin  the  grade  of  their  ore 
or  in  tiieir  loeniinn.  which  would  place  them  iit  a  dis- 
advantage as  coiu]mrcd  with  other  uiiues.  It  is  there- 
fore fair  to  ii-ssuine  that 'the  surplus  expenditure  wna 
invested  in  deveJopmeot  work. 
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The  leaaing  system  is  a  prafDinent  feature  in  Colorado. 

Tlic,  tof:il  iiniount  nf  rnvallips  for  niinr>  and  iiiinonil 
lands  lejKJited  by  operatorM  \a  huso  mini's  were  located 
«xdtiaively  on  leased  land  wan  $879,521,  and  the  aitgre- 
gate  value  of  tlifir  product  at  tJ>'»  rriitif*-'  wa- !l>0,8-i0. 
TliUii  the  average  rate  of  i-oyaltio.s  was  IT.y  per  cent. 
The  average  production  per  mine  in  1903  waa  valued  at 
$ll.3.-*2. 

Thuj  uuiuber  of  lessees  does  not  comprise  the  t  hiss  of 
small  opeiwtors  locally  known  as  *^  leasers,^'  "Uock 

U's.sPOs,"  etr..  ;nifl  Hesij^'-Tintcil  in  lln's-  n'jxirt  us  •"  share 
workers."  Two-thirds  of  the  tobd  numlrcr  of  surh 
operators  in  the  United  Statett,  viz,  814  out  of  l,i30,  were 
reported  from  t'olonulo.  Tl!e  total  amount  realized  hy 
theiu, after  deducting  royalties,  was  ^l,l(>l),t30i!,  umkiiii; 
an  average  of  VlfS^)!)  per  "*  lea^e."  A  concise  descrip- 
tion nf  t(ir>  sy>^t('Tn  of  mlniu'_'<in  >li;trp^  fnrni-shcHi 
hy  Mr.  Kenneth  MeKenzie,  viee-presi<ient  and  gcnend 
manager  of  the  Acacia  Gold  Mining  Company,  Cripple 
Creek.  Teller  eounty,  Colo.,  in  n  jomriinnimtinn  datwl 
May  10,  llMt^i,  in  i-eply  to  an  irujuiiy  from  tiie  Bureau 
of  the  Census.   "There  are  generally  from  S  to  6  men 

interested  in  a  lease:  some  of  them  w<  it  k  mit  for  ivnjrt's 
and  divide  up  tlieir  wages  with  their  partm  i  -  working 
OD  the  leased  ground  until  they  find  ore  enougii  to  pay 
expenses,  which  very  often  they  never  do.  Many  of 
the  men  would  he  working  for  half  wagc-j  and  an  inter- 
est in  the  leaae.  Alt  properties  that  are  operated  ]>\ 
lessees  in  the  Cripple  Creek  district  are  worked  much 
the  same  as  ours." 

There  were  4"  incorporated  companies  which  <Urlared 
dividends  in  \'M}-2.  The  total  amount  of  dividends  paid 
hy  them  was  ^>;^.<)SS>,4-14.  averaging  .'i.!'  per  cent  on  the 
pur  vuhic  of  im  <mtst»nding  c4ipitiil  >tnok  of  i?7o,7.">;^.1  7"'. 
The  total  value  of  their  product  was  !j>i:i..soi.4i;!— i. 
noirly  one-half  of  the  total  product  of  the  gold  and 
sii\'  I  mines  of  the  state;  the  average  jht  mine  was 
$20:^.(147.  The  or©  mined  by  them  was  of  a  high  grade, 
avc^raging  !>:Ji  >  per  ton. 

The  tendency  toward  eoneentnition  was  i|iiite  pro- 
noiuiced  in  Colorado.  JSixty-four  mines  each  pnxUic- 
ing!?l(Kt,<M)Oor  more  contributed  over  fmir-tiftli-  (so.4 
per  cent) of  the  output  of  the  slate:  "J"!*  operators  each 
prt'itiK  iiie  less  tlmu $1,000 contributed  only  three  tenths 
of  1  cont;  and  439  with  a  product  ranging  from 
*l,OiXi  to*100,(MiO  produced  less  than  one-iifth. 

The  priadpttl  statistical  data  for  Colonulo  are  pre- 
sented in  Tables  76,  77,  78,  and  79.  Table  76  is  a 
comparative  summary  of  deep  min<>s  with  and  without 
milU;  productive  mines,  and  mines  where  ttie  work  was 
cbieifly  development,  are  shown  in  sepante  columns. 


Table  77  is  a  smnmary  of  deep  mines  operated  on 

leased  land  only.  Table  78  is  a  con»i)arative  summary 
of  tuinesi  worked  on  shares  with  and  without  hired 
labor.  Table  79  is  a  summary  for  dividiNid  paying 
eompanies. 
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Tablb  70.— <$bii>iiiiny/or  iltftdmd  jMyiN^  prodiKtiM  miiM*  in  OUtf 
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Atw— apwlna  ^n6,«lT 

Idaho. — .\hout  one-half  of  the  mines  of  Idaho  were 
pboeEie,  Tu,  127»  of  irhUdi  number  53  were  operated 
witluMlt  hired  labor.  Tbo  number  of  owners  wurking 
was  92,  and  the  average  number  of  wago-earnor.s  em- 
ployed was  li^.  'Ihe  total  value  of  the  product  was 
$S09,1Y5,  an  avera^  of  fS,8T9  per  mine. 

One-half  of  the  deep  mines  were  equipped  witli  inills. 
These  were  the  larger  mines,  the  production  of  which 
aven^d  over  $100, per  mine.  The  ore  treated  was 
of  a  low  grade,  averaging  about  per  ton.  The  mines 
without  mills  were  of  the  small  type,  with  an  aannal 
product  averagi  ng  leaa  than  |10,000  pet  mine.  The  ore 
treated  liv  them  wafl  of  a  very  liigh  grade,  averai^Dg 
$60  per  ton. 

There  were  10  incorporated  ooropanies  which  paid 
dividt  1x1-  ill  1!»02.  The  total  uinouiit  of  dividends  paid 
vifm  $880,271,  which  was  equal  to  7.9  per  cent  on  an  out- 
ahtnding  capital  stock  of  911,180,490/  The  ore  treated 
by  the.se  <'ompunie.s  was  of  an  average  value  of  $11  per 
ton.   The  averi^e  production  per  mine  was  1358,175. 

(])oncentration  of  ownerslup  has  made  ffTMter  pro|?- 
ress  in  Idaho  than  in  othor  stnto".  Five  cio-hths, 
$5,1:23,859,  of  the  total  output  waa  contributed  by  6 
operatora,  each  luiTiiig  an  ontpnt  vslned  at  more  than 


SoOO.OiX);  one-fifth,  $1,64S,1M,  was  contributed  by  6 
opemtors.  each  with  an  outpat valued  at  fromllOO.OOO 
to  ^00,000.  Very  small  operators,  pmducing  le:-8  than 
§1,(M_)0,  including  those  from  whom  no  individual  re- 
ports were  received,  contributed  only  1.4  jjor  cent. 

The  prindpal  statistical  data  for  Idaho  are  given  in 
the  tables  which  follow.  Table  80  is  a  comparative 
summary  for  deep  flUMB  opeistfld  with  and  without 
mills;  Table  4^1  is  a  eommaiy  for  argentiferous  lead 
minee;  Table  83  ie  a  acmmaEy  for  dividend  paying 
productive  mines. 
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Iver. 


Totai. 


AWUMMTMl..... 


frd^hl   

VuluaalmlU  

Co^ti  uf  purvhaaed  «fta,ludadiiic 

fndcbl  .TTTT. 

Total  Talue  at  pfoddcl............ 

Awnce  per  BiUI  or  Mdm...., 


C.S«,«T1 

ie»i,  a.'vi 
too 

lf!2. 5(17 


MUla. 


35 

■m 

$£12,811 


»1,4*> 

$i'JS,  lei 


SM0,3M 


(100 

«ll,S7« 

& 107,  MO 


•1,SU,SI7 


no,  us 


J2.003 
St.Ml.iXH 
SlOkiUT 


Tablb  81.' 


Jar  iiiym<(Amw»  kad  «tm*  in  Idahot  JSOt. 


SumldT  of  mines   41 

^Jark'H   mis,  283 

W«|{»>   te.  7MK,  '/70 

C«1i  ITiM' t  work   1 ,  SKfU 

M  (•cfllanwKw  cxpcn«i'n   $.il7, 3T1 

Co«t «(  nuppllca  ami  mut«rlaJ4   {1,  Itil,  Irv^ 

orc^  trflntra,  t*hort  ton*: 

Total   I,1.«,7I0 

Or«  (nun  mloa  ,   1,179,S7A 

OitMoaa  «rH   <uatai 

Bullion  coateattaf  fNMeiiuii»fe 

uojo,  oiuieat   4,mt 

Silver,  ounces   ..,...,„„.,.,..„,,,.  9,93,9" 

Lead,  pounds.................................  ~ 

Uold.  value  

r     Silver,  vaJiie  

Lvail ,  ral uc  

Othi^r  metalii,  viihw  

Total  (fpn!«i  value  

Areriijfit  per  ton  

Value  at  mine  

AmonirtracaiTvd  fair  CQflomwoik. .............. 

IbM  MliM  4rf  vnidiMt  ....^^..^^^ 


.  l«,t64.aM 
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Tahi.k  Hti. — J^nnmari/  Jot  dtxidoad pa^xg productirt  mine*  in  Idaho; 

t90t. 

Numlicr  of  nUoei.     10 

Pur  vniue at Moak lamed    tll,i30k'i20 

I>lvi(l.>n<l   SW.JJI 

SHliirltw  ,   fcai-BTS 

WiMti'H   »J,3»'.^3^l 

Contrii<-t  K'ttt   J2I ,  U29 

UltcellanemiH  «xpeuaai   18^1,820 

ODMo(«tipr.Mp«uidaHite(lali   ««9,0M 

RDduct 

Vslut  HI  mitie   JT.IMHI 

Deep— 

Dr«  inlnH  nnd  t(«fM«d.*lKin  MD*   rKKi.fiTii 

V*lii(!  of  hill  lion  «oDt«at»— 

GrtM   fSSC^Vi 

PS'v.T   Sl.MX.-.'K 

i  ..  1  1   *3.  TUT.  7111 

'        r   t\,m\ 

iuuii  xnm  value   J'>, Stv;. '.Ti'i 

.^vemgapartoa.....  ,   ;ii 

TroolnK'nc  chu^snd  iMght...   hi-j 

Vala«  Hi  mine   i3,&;4,;M 

TMiavia«l««t|«««1Mlt.........   CitSUrTM 

Atemgavw  mm..   MSMTS 

Nmada.-^'SemitBk  irasHt  one  time  the  principal  silver 

niininj^'  stat<i.  Th»!  famous  ('om^toi  k  lu  li^  in  tin.'  early 
dajB  of  itH  hi»tory  {umiiilied  luorci  tliun  uiie  lmlf  of  the 
total  olver  production  of  the  Unileil  States.  The  flood' 
ing  of  tlio  lowr  r  levels  of  tho  Com.stock  lode  in  188<> 
reductxl  silver  mining  in  Nevada  to  insiguiliciuit  propor- 
tions at  a  time  when  the  price  of  silver  was  neaHy  twice 
as  liigli  its  in  \'M^1.  The  technieal  progrcs.s  of  ^-erent 
year.s,  however,  iia8  made  it  posiiiblo  to  resume  mining 
on  the  sabmei^ged  levels  even  with  the  present  low  price 
of  silver. 

Tile  bulk  of  the  product  mined  in  .Nt  viulu  in  19>>2 
M'tis  high-grade  ore  carrying  gold  and  silver,  and  averag- 
ing S02  p4'r  ton:  this  ore  was  shipped  in  crude  st4ite. 
There  were  Itt  mines  provided  with  reduction  plants 
where  low-giade  ore  wan  treat«l. 

There  were  6  inc-orporut<id  coinijsinie.x  which  declared 
dividends  in  1902.  The  total  dividends  pai<l  by  them 
amounted  to  ip77,('Oii.  wliich         o(.|iiHt  to  iin  iv\  erogo  of 

2.8  per  cent  on  an  outstanding  nipital  stoclc  with  a  par 
value  of  |t2,748,000.   The  average  production  permine 

for  these  companies  wa.«i  a  little  over  !?250,*niO:  the  <>re 
treated  by  them  was  of  a  very  high  grade,  averaging 
t78  per  ton. 

The  working  of  the  ileeju^r  mines  in  Nevada  required 
a  large  investment  of  capital;  hence  the  iiece«wity  of 
produdni^  on  a  large  scale.  Three-fifths  of  the  total 
yield  for  Ifntil  was  prrirlcrpd  by  Tt  operators,  each  with 
an  output  valued  at  $lQu,CiO0  or  over;  the  production  of 
1  of  these  6  mines  was  worth  over  $1,000,000. 

'i'lic  pritK-iiNil  statistical  data  for  Nevada  are  pi-e- 
sented  in  the  following  tables.  Table  iS3  u  a  coujpara- 
tive  summary  for  deep  minea  with  and  without  mills, 
and  Table  84  is  a  summary  for  dividend  paying  mines. 


Table  83.^ — Summari)  for  deep  mineii  iciih  nnil  fdliiout  milU  in 
Xevoda:  1H03. 


I 

RcK'p  mmci" 
wuiioat 


NincB 


NlimtK-r  o(  <>lH'nitnnt   Q 

Salitrit-Hl  titlli'iiils  <■ll^r]t«,  cU:.: 

Niimbf  r   ..  t( 

Salurlin    

\Va(!e-««rner<i: 

Averajjo  nunib.?r  

WtLgv*   Vy^. 

Contract  wutk  i  S4,<>-'<0 

Wiirk  ua  .itinre  <j(  [inxlui  t  '     Sin,  IKW  , 

ML«L-fIllltlt!uu»  uxtiel:-.L-M   ti:il,tlM  ! 

Casl  at  «U[>|>lltf!i  ntld  MMll'riilli   S21l>,  liM 

Cnwli?  ore  »liliii>f<1.  Kln-rl  tun-i . . .....I  M^SM 

Ore  !r«itoa.  Bti^rtJl'in"   .  

Value  o(  bullion  oontviit^;  | 
Grade  on  ahtppwt— 

Oidd   $l,ir.w.H>i4  I 

SllT«r  ,  -   91.      WKt  I 

Other  mttiil*  '      $(il,«).'(  ' 

TotJil  

Avopagc  jH-r  t"ii   $C2 

Trrfltmcnt    oliniyc^  nn»l 

Irfight    {iiTri,712 

VaJiiv  iir  mint  ■  fl.WM.SW 

Oic  (rratfil—  I 

(iol.l  I 

Si1v<T   ,  

Otber  iiK  iiiL-(  

Tot*l  

Avtriij.'!-'  iK  i  Ii'ti  

Trv-'nlnii  lit    <  lwt|!(a  and 

Irvliiiii  

Vfclueuttiau  

tool  valneof  DiDdiict  

AwMf*  per  Mlaaarailll.  


M 

$2>.T.Vi 


MrMtTBD  nF4 

BaTI!I.Y. 


« 
« 

$01,  SSl 


tl43,ll4.') 
M,1I» 


f  102 


tJ,  (KXl   

tit.m  $),.M9 

tllli,;l«i  i 


J., 


V7,t 


«l.lfi4.<W 


this 

seat' 
cm 


*u 


S2I,S2I 


«ao 

|Gt!a.US 
K 

JU,4IS 
1.700 


Tabu  S^t—l^mmaty/or  diridcmi  j-"'jmf  productite  mina  in 


Number  ■>!  \    

Par  value  ot  nock iMMd....   fJ.TKiMO 


scat 
!».»« 

nc,fM 


in.061 


Dlrlrtind 

ynlarlc*  

Wilgp*  

Cntitrart  ivrirk 
MU«*rllnn4HiU4 

PitKluct: 
I'lawr— 

Vu;ii«atBillw  

I>c.:fi— 

Ore  fr>m  mine 
Custom  oral... 
ValiK'  ..f  hidUanc*  

(i<il.l  ,   «iiT:;.(i30 

silvir    iM» 

Uiiil   msTi 

Other  ini  luh   tiOS 

Total  ero^.  viilKf  ,   51.531.TM 

Av.'rae.?  litr  tnii   ST.'.fl 

Troatmenc  cliiirKei,  Inehldtalf  (retrlM   Uii.  733 

Vttlui' flt  mine   51.  <H0,  m 

AiiKHint  rpprlTt*<l  fomuctom  w<vt1;  -  -  -.  —  —  —  -  -   flit, 

TiHiil  viiliu- of  priKliK  t       Sl.  M-i.iiSi 

Xvt  THKr  t"-r  ni-Mf     fJW.  Ulii 

The  following  is  a  tabular  .statement  showing  the 
pitiductiun  of  the  C<»nist<x'k  lode  foi-  42  years,  from  its 
diseoveiy  in  I^^.M*  to  the  i-loso  of  IKOO.'  The  statistiea 
for  the  earlier  years  are  estimates  based  upon  rejiorts 
liy  liN^ators  and  producers  as  substantiated  by  data 
given  by  millmen,  and  Welk,  IFargo  &  Co.,  and  by  the 
county  assessors'  reoord;^.  llie  results  arotboufsht  to 
be  sul'-tuntially  correct. 

'  i'rcpart-d  l>v  Alfred  W.  Doten:  Report  ui  Director  ai  ib«  Mint 
on  the  Trodociloo  of  the  Fmcmhib  Metala,  1900;  pmcs  102  and  ISS. 
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CtMwtodfc  total  gold  and  nlwr  jmxiuoKoNi^Mi  diteottrti  <md  com- 
menetrntiO:  tS89»  MO. 


Fortif  ifean'  awKNueiiU  and  dividend*  of  Comstork  mt)U». 


uai. 
u«z. 

MM. 

MW. 

UST. 


in*. 

itn. 
im. 
un. 
im. 
im. 

un. 
mm. 
u». 

3m. 


mitt,  raitit. 


IM. 
WM. 
IM. 


TduI.. 
tolltag* 


w.ooo 

IW.OUV 
2.10.  OUV 
1.VI.0O0 
I^HO,  4iiO 

640,  a«i 

4tK,  ITii 
301).  :<i<u 
■S!i>.  tim 

BM,li«(t  : 

m.m  ■ 

«M,W8 

cm,  UK 
m«9 1 
m,7n 

ITZiWIV  I 

1 

lii,<<M 

I 

L"J«,147  , 
LW.  "Hi  I 

271. lea 
286,  m 
388,076 
IW.MT 
113,  «n 
109, 780 
97. W» 

fit,  .T.> 

17,M0 

i*,nt 

Id.  iv:»i.  r'.Sl 


total. 


*30,000,OII 
,'*I.OUO.  t«l 

1',  rou,uia.(n 

4.6aU,<iUU,UU 
4.914.  U(«.UU 

0.  100.000.00 

e,m.m.<io 

S.WS,  44J1.  3I1 

a.siii.inT.fio 
■j.iwj.'ifi.ao 
3, 4X1 ,  T;*).  le 

4,<l!«).«ll.*S 
«,«<ll,.>"ft>.S« 
fi«<,  Tl«.  4(1 
>(,9*i.71l.u"' 

13,617.  I<".|  .>« 

14,at».>ii4 
7,Sftl..V.7.&4 
2,>fl,SW.33 

a.oM.fw.od 

uiti,  J  l».  on 
«>:.:!.<>«) 
■•<(•..■>:».  i4 

1.  :i;i.;n».60 
i,7-.i>.r4l.»\ 

■.'.lIM.vaM.'' 
■J,4»l,17B.Sfi 
8,l«»,fli9.or< 

i,m2,M9ia3 
},agiM67.os 
i.o«,iM.af 

i,Ga.a6a.M 

MS,  s7;i.  n« 
a40,  ■.•«).  3>;  , 

iiK.ooi;.;4 


tW).  000,  on 

i.ooo.oco.a) 
2,sso.orn.oo 

7.  IflO.OOO.OO 
9.000,000.00 
9,700,212.00 

H,  m,7a7.oo 

»<,-.M3,l»4.W 
.1,4I!<7,1!I61.40 
4.  143,m»0 

«,14»,717.1» 

ii,«anii«7.i9 
it,«ik«n.08 

1ft,4MwSlS.»2 

18.971.196.12 
21,71>l>.W2.ir2 
U,TS»i,t<»  47 

I.  (Mli,(KS.40 
1.2Ba,N».29 
I. .177. 4». 40 
l.415.r^.tM 
l.6Sl,«ltvai 
2.0(».0<)3.7I» 
4.  |.ie.05«  66 

s.rys.m.9i> 

2.S<*S.&2n-5«I 
2.071,2S>..''>:1 

i.iao.osR.;? 

74!<.M1  TO 

Mj,.w7.oa 

Mft,»».79 
221). ««.  .IT 
14H,2(t'..Tli 
»2.m.S.  92 

(w.tiTi.ii; 

aid. 441.  TO 


A\et- 

Toul  value.  M«  |Kir 


I46.a3.n7.<i  I  m6a(i,a(S2.«>i 


$H0,(l0ll.00 

TW.  rioo.flti 
H  ,^tJO,  nno  oo 

7,IKH).flO(>  (K) 
12. 400.  IIW.  W) 
16,000.1X10  IN) 
l.'>.Kl.'t.72D  Ot> 
t4,9O7,Mn.0O 

18,7i»,ii(*.iir> 

(1, 4T!t.  TlW.  1.0 
7. 40ft.  .STK.  INI 
K,  TIM.  rtiS.  4I» 
10,  249.  ri2»  !-■> 
l2,£lli.a9<).lL1 
21,i:71,U«l.  .VI 
22,47li,TK.S  IS 
ili.tlifi.ASl.M 
31.61«,«aOL-JI 
36,tU,M.» 
l9,«n.«N.ll 
T,«B.4«V)>2 
-'•.120.  OK..  00 
l.y7.%,li.1MKi 

1.  'l.^.  Mi  I.  Oil 

2.0(«;,^i.».,H.i 

V.  "(.IH.  T.'i2.0ll 
3. 144.  (WJ.  29 

3,  TS(;.21>'.4ti 

4.  r.ii.i.'ili.cH 

T.  C27. 2CT. To 
."i.M9.e2a.2T 
4.9S0,!'7J.  m 
t.V2, 

2.  lT3,2lT.fi."i 
l,S72. 101.21 
),2«l,4liT.r2 

SlI.TSll.  I" 
.W,<IH«.S3 

2lVi.ililt.SI 

i7i,<;tt.90 
7oo.*a5.ai 

&yi,219.940.« 


17,7«I.Sn.l<  1 


9w,ns,nt.ci  I 


.\.s  tlie  wbovc  fslatciiit'iit  lehinv;?.  thf  liigbtT  jfrade  oroH 
Ix^fanio  oxhau«^ted  by  IKSl,  wlion  the  aveni^  vilaepei- 
ton  foil  by  noarl}-  oii<>-half.  Tlioip  wa.^  a  tomjiorary 
iiicicase  in  dun  to  Hiids  of  rich  ore.  In  1900  the 
prodnotton  .><04>ni('d  tu  be  on  the  ioofeue.  Th(>  total 
produetjon  bus  been  \-uluod  by  some  u.s  bi^'h  its 
fBOd.OOO.OOO.  This  lode  has  producwl  nearly  u.s  iniudi 
gold  as  silver. 

Xb9  statemsut  below,  drawn  from  the  wme  source 
th«  oat  preeeding,  shows  the  flmneial  remilte  of  forty 
yeju-s'  ininin);  upemtioii!^  in  the  (?oui«tock  loth'.'  All 
the  minee  are  arranged  in  three  groups:  (1)  Those 
whooe  investments  ns  represented  hy  nfmmnenta  were 
i  i'|>ui<l  'i\  ilis  ii!i*nds.   (2)  Tho^c  i<li'inl>  failrd  to 

reptiy  ii.-.i.«'K,^uifnt.s.    (?,)  Those  •wlikli         im  ilix  iiU-nds. 

^  li4$iK>rt  ui  JJirectur  uf  the  Mint  on  tile  I'ruductUm  nf  the  Preciuua 
Mctali,  liNM^  p«a  ISO. 


J7.1 

•ii 

2S 
21 
37 

2a 

36 
28 

26 


n2 
ti 

48 
IT 

;>3 

(6 
7J 

a» 
SO 
14 

1*1 
m 
1.5 
II 

K 

■jn 

2^. 
21 
IT 
11 
Hi 
IT 
13 
14 
14 
il 
1* 
16 
« 


1               .-■  .<I1M»  WITH  »Bi>tItl> 
TO  .>a«E«U4E.Nra  AM>  DtMDESm. 

Sum- 
Ikt  of 
mill**. 

Total 

Totnl 
divfdeub. 

2« 

tTOiOiXOlIT 



1133, 101,  »»0 

» 
14 

10,«S.\ti.» 
«,170,7«S 

Ui,«yo,»» 

The  preceding  statement  brings  out  the  fact  that  only 
5  companies  returned  their  investroenk  with  protit;  9 
eompnnie.s  have  paid  dividends,  not  sutticient,  however, 
to  repay  lor  the  4wpital  invested,  while  one-half  of  the 
Com^ock  companies  never  recovered  the  capital  in- 
vested. Tlint  .-o  much  capital  was  found  for  investment 
in  obviously  unprotitable  ventures  i&  tbua  explained  by 
Mr.  Doten:  "The  rcf^ilar  nsBeaBmsntg  levied  upon  the 
notipayiiig  mines  were  jwid  with  the  utmo.st  facility  by 
the  market  itself,  delioqaeut  assessments  being  imme- 
diiitcly  added  to  the  price  of  the  stock,  fortnne-blinded 
dealers  hardly  knowiiiff  or  carin<f  how  it  was  done  or 
who  paid  it,  and  it  is  to  this  recklessnewi  of  stock 
8pccdatioDB  that  many  of  their  mines  owe  their  very 
ezistenoe  to-day.** 

WORtD^fl  PBODUCnON   OF  GOLD  AKD  SILVER  IN  1 '.«>•>. 

Table  86  tepreeeuts  the  world's  prodaotion  of  retioed 
gold  and  silver  in  1B03,  as  estimated  hy  the  IMreetor  of 

the  Mint. 

It  shows  that  as  a  pi-oduccr  of  gold  the  United  Estates 
held  the  second  rank,  boin^r  priK'eded  l^y  Anstmlasia; 
.South  Africa  followed  ncxt„  the  fourth  rank  wiis  held 
by  flussia,  and  thf<  fifth  by  Ciinada.  Great  Britain 
with  hereoionial  eiuinr*'  produc«Ml,  in  round  nnmbers, 

^l.'>4,iM)0,0iX),  or  more  than  one-half  of  the  total  output 

of  the  world,  and  the  United  States  followed  next  with 
$si>,CMH  1,000,  or  more  than  oas-fourth;  both  nations 

together  contributed  four-fifths  ot  the  produot  of  the 
gold  mines  of  the  world. 

Mexico  was  the  leading  silver  producing  country,  the 
output  of  her  mines  exceeding  one-third  of  tin;  world's 
production;  the  United  States  followed  dose  behind, 
with  one-third  of  the  world*8  output.  North  America 
iiiiitriliui.d  71.!'  pi  1  irrit  of  the  world's  production, 
and  Central  and  South  America  14.1  per  cent,  makinj; 
for  tlie  entire  American  continent  six-eeveDtbs  of  the 
silver  product  of  the  irorld. 
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TAnut  86.— \VOKKI>"-  rKonrtmuN  UK  GOLD  AX1>  SILVKU  KOK  TllK  OALKXDAU  YE.XR  im 
1 11.  iK  .ri  <>i  the  Diwetor  o(  ttie  Hint, "  PiodncdcK  at  RmImm  lleuli,"  imb.] 


Morlh  ADH>rica4 
VnilodSutaa. 
Uexko  


Bovth  Aawrica: 


Aixaalina . 


Cnloml.l*  

Ecuador  

OuIbiw  (Brltlib).. 
Qttm  (DnulO... 
Onluui  (Vlcncfi) . 

Peni  

I'rniOMiy  

WnpxiU'Iu  

OenlTHl  Ami'rlrit  

AiiKtiiii-Hnnmjr , 

FinlaiMl.....  

France  

Oomuiny  

(Imit  Rrltain  

Grvvtn  

lUiJy  

Korwar  


Afrit/. 


BrilUb  liitlU  

Cliiu*  

EuDl  IiitliiK  iBriLiKli). 
EulIiMliai (Dutch)  . 


I  (Om). 


130,37.3 

n,im 
ii 

a,m 

m 

3.796  i 
301 

2. Til  ' 

a.iioo 

Hi  ' 
«&3 
3,0U 


N 

m 


s 
$ 

2 

as.  (Oft 

w 

4i'> 

.V-,Tir. 

14, 4% 
U.I.K 
1.545 

m 

•.Mt 


Ml.lat 
IfOOfilH 

1,+M 
its 

VT,  -CV 
1«,«3I 
»,<iT.'. 
»T,  111) 
r.,  r.77 
IIT.IITT 

-.'.TWi 


2.  I  Ji  i 
2.  >r>. 


s,fln 

SvOC 


m 

:t,  irj:i 

I,  4H(I 

;i.'Mii  :i7l 

1. '^7.  77:1 

4113,  fM 
422,401 

v,m 


62,  MM 

iicaoo 


fi,MO 

s,aio 

l(,tllt,4W 

10,  »0 

e2,r<oo 
so,  (no 

Sl,.'i7S,H(IO 

."isi.  <ri'i.7(io 

!l,  !m,  KNI 
H,T»1,MJU 

i.ttni.m 
Ml,  cm 

S,  600, 000 


IO,IU.IOI> 


4,7l«) 
.■.7.'>.  '.1 1) 

1 ,      "  ■) 


•J  11 

nil 


43a, -"I 

2,001,900 

1,171,  Ml 
1,300 


nvn*. 


KOegmaut  !  OiincM 
(line).     .  (Ono). 

value. 

OoBuei^ 
ebl  mln». 

:>  r»:i.!>7»>  liit;.lt.'i.'i.ii.i!t 



1 ,  T^i;.  iMi 

l,»72.0»il 
133. 

1  174 

.•>.,,.  J»»,UI]U 

i».  I7i..  lan 
1.  :iixi.  774 

::7, 7'.i> 

71,7iT,(*lU 
77.  HOI.  IIIO 
:...Vt4.:iOO 

hi,  7't»'.  liM> 

'.•V.4I.->,0Q0 

J.iHl.lU) 

■iO.  000 

110.  M;! 

210 

3,606, -»2 
1,7H.<M 
7,186 

4,«U.60O 

1.8IM,40lt 
MI,6DP 
4.IIW 

'.'4 

r.H 

H0,217 

an 
ii,«e< 

171,0*2 

S3,91.'i 
30,  OKI 

6.  l  i; 

!l^ 
I.WT 
I1M13 

1.  i:i'.> 
14. '^1'.' 


s;i,aao 
8.  on 

SM.»M 

5, 732,  Ml 
17:4. 'JIKl 
I .  IX.**,  I HJ* 

J*.  413 

7T:i 

;),  7i)(>.  iHii 
III.  i-jti 

4H0.  .'Kif. 
livOtili.087 


Siluf 
U,U1 


5,.'il3,TC0 
1,000 
2, '100 

l,2»,800 

2,02,300 
11,200 
4M,«00 

T,an,ooo 

1,  «*!!.. vm 
1.  ju;.sixi 

'<fl«.900 
4.900 
2a\200 
l,7M.100 

cji.aoo 
10,  m,  100 


2,ai0t!0l» 
400 

i.ooo 


3,on,ooo 

01,800 

sn,  800 
sn.ioo 
io«,«c 

2,000 
M,  100 

1.9(11,100 

7IW 
4.2«S,M)I> 


io»,iiao 


307,  OM 


The  following  table  shows  the  silver  production  of 
the  mineH  and  ametters  of  the  world  from  1889  to  1901. 

The  mini's  of  tlu'  l^iiit«^<l  States  and  Mi>xi<<>  piodiKv 
about  twu-tliinlDfof  the  woi'ld's  Huppl,v  of  «ilv*'i'.  The 
United  States  smelts  aud  refines  all  diver  cxiiorted 
from  Mexico  and  Osmda  and  a  portion  of  the  produc- 


tion of  Central  and  South  Americn.  Groat  tii-itttiu, 
Germany,  and  Bi^lfrium  together  ini|X)rt  tilwut  one* 
half  as  iiiiicli  silver  on-  as  the  I'liitt'd  ."^tates.  The 
countries  from  which  they  dmw  their  supply  of  ore  are 
diiefly  Australia  and  South  America. 
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Table  8C.— WOUI^D'S  I'UODl'C TK >N  OK  SILVKR  FKOM  MIXES  AXU  SMKJ.TKKs:  IKSV  To  MH. 

irkunM  lof  iWS  lo  igol  from  "Lm4,  Cttpiwr,  SpalMr,  Tin.  8UT«r,  NleJwI.  Almntnom.  and  Qulcluiilrpr,"  <'»Dii>il>'i)  b>'  M(<tiiUi;kf<c.ll»:liii(l  ami  .Mcliillaixl*Cibc 
OeMdlachall,  A.-G..  Pralikisrt-«n-ttaeOIaiIi, Ociobw, UOH  Xtmt  for  tm¥tU9t  iraai  "anaoiMy  of  Ute BMOMUsiU  ^|ion «<  tbe  Me<aUf«wUMluift."] 
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Tabuc  8«  WORLD'S  PKODUCTIO.N  OF  SILVEE  FROM  MINES  A>D  SMELTEE-S:  13j*H  TO  1901— CoutiniMxL 
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I'ltOIJLCTlUN  OF  I.KAl). 

L'lid  cfriih'itfK  of  oiYf  ftmdtfd  in  (/»:  f  'nifiii  S(<iti.i<, 
ISUJf  fo  m>2.—A  con.sidei-able  imit  of  (lie  valia>  of  the 
total  oalputof  silver  mines'b  the  value  of  the  lead  con- 
tents of  th«!r  ores.  In  many  cases  the  valae  of  the  lead 
(onlninn!  dcfi  rininc-s  whfthor  or  not  an  oiv  can  l»o 
miued  witli  profit;  and,  therefore,  statistics  of  lead  arc 
of  direct  interest  in  eonneetion  with  silver. 


About  thiec-fourth!!  of  tbe  t'utin>  output  of  ictiued 
lead  Id  the  United  States  is  obtained  from  silver  bearing 
orc.s,  aK  app(*ars  from  the  fiillii\\  inL;-  fnhlo.  Tlieorori  of 
Mmouri,  luiu^,  WisooiLsin.  lllinoi.s  lown,  Virgiuin, 
and  Kentucky  are  nomugeatiferotu;  all  others  are 
at^ntiferous. 
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Table  ST.— LEAD  OOlItEinS  OF  ORES  SlklELTED  BY  THE  WORKS  IN  THE  UNITED  STATEBk  BY  CTATBS  AND 

TKRRITORIES:  im  TO  10O2. 

(Unlt*d  j^tc* Ucolfigi^l  Survey.  "  Mln>?rnt  Rrwurri'ft  f>f  ihv^  [riilir4l  hhitt^,"  1^1.] 
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in-,'/*/",-*     f/.r,'f:„)i  ami  cfmKurri      I  fh-i'},  JSS!)  fo  1902. — Thfe  followiog  table  liiiowa  the  world's  production 

and  eon^iuuiption  of  lead,  hy  cuuiitrios,  from  164>!>  to  11J02: 

Tabu  88.— WORLD'S  PBODVCnON  AND  COMSOMPTIOK  OF  LEADi  18B»  TO  IMS. 

IFrodnoUoo  npiHi  lliiB"lMd.Oogii«r.  Sp.  Ii.  r.  Tin,  5nv..r,  Xi.  kcl,  Alnmimini,  ami  OuickHlvrr."  cmplM  te  MMWM^^ 

tlMiM  lor  isas  M>  1«B  IMMI  »M««dl|«MllaBbait  mi4  UvMUuigiwIw  G«Maiic)un,»  Oelolier,  IWH.] 
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23.7m) 

1 1!).  ,iOO 
12:1.100 
«r,.(Hiii 

2UbOU> 
17,700 

12;  aw 

n,;a\ 

2Sl,ttW 

»,SUO 

154.  'lOn 
121.  MiO 

H."-.,  W 
S3, 

Ki,  4IHI 
17,000 

iStoo 

a,m 

102,000 
8,«» 

l"2.21>l 

m,«iD 

38,700 

i«,a» 

1M,M 

i.T<i.-j;C 
2:!*,  21 4 
2«.2TJ 
,V<I 

'l5^V«7' 
211.114 
I.st:! 

t*.".,  w'. 

1 10.  M< 
'i7.  li* 
■2>i.  4W 
19, 

18,fi«D 
ll(,«HI 

M,aoo 

IX}.  ItA 

■n\  w»2 

24.  Wl 

'ill.  IMMI 

:i2.  urti 
ISlMKIi 

1.4IKI 

li."!.  Ik1i> 

1?2,  ItKi 
SOS.W 
22,  U* 

n.  irno 

»4.2»4 

.S1.44U 

167. 35r, 

n  IKK) 
77,•2^4 

 i.m 

>  > 

\t,mt 

Italy  



1,IK» 

IMOO 

•jr.,  -JKi 
.'),  is'. 

■;\:a>i 

.-S.IIIM 

2i,  s77 

2:i,ni.<> 

,\  U.O 

:!.4;u 

ii).i;"7 
■A,  mi) 
r., 

■JO,  ,U)H 
.S.WiO 
H,  17i> 
2.U0>> 

2U.;!I» 
MXW 
8,170 

72,«0D 

1  "-S 

4,iW 

■i,tm 

72,000 

s.aao 

2,(00 

<,M» 

6,  an 

7,*» 

7,on 

4.1100 

i.MO 

i 

ISM 


T..ti.l 


>*urih  AmrrK  ii: 

rnititl  statfx   

Mexico'  

fjtnittiR '  

Bin-iM 

^'lulii  

ijfruMiu.v  

OPBHt  Britain  

Italy ,  

Beliritim  

Fninii-  

c;r*-i'<T .   

.Vnstrln  lliitip«n'  

tUi^sU  ....   

NeilurUii.l*  

..'w  llju  rlsii.I  

titli.  r  EiinifKaiii  oountrin*. 

ATUtniliii*   ........... 

Ail  .■iiii'r<-i.ui«irlf«»  


t'r.xlijt . 
ttoli. 


IW.OlO  ' 
S,  ICO 


126, 2111 
IJ.OOI) 

at,  .'*o 

I.  i,  700 
16,  WD 
18,400 

II.  two 


»iimp- 

UoIK 


Fxr»>woi  Fxc.""«oi 

iloti  ,,v,  r  tioii  tivt  T 
produc-  n'oturtunp-i 
Uoo,   


S4O.M0 


l*n"Klin*- 

tloM. 


•40, 100 


.  .VMI 

.  Kill 


4.iM» 

««>,aoo 

2.30« 


'2lli,  III 

I-;!,  441 

l,.\k. 

-M.  70J 

h,  LMXf 

V3.  2)<fi 

76,S«i 

-ii.wir. 

■j.'<,  sou 

23,:j(i(i 

s,iion 

.•.,<IU'I 

2,700 

2.  TIKI 

•i,  100 

(I.  rioi.i 

1, 31X1 

i«,4ao 


7K,7W 


207,  300 
70.  rUlO 


ISO, 

i;t2,7iv 
rn..  c<4i 

21.  .'HJO 
li»,3W 
10;  1100 

i».aio 

K,«l) 


itmn]> 
»iu4i. 


UOD. 


«is,ai6 


2,'JH) 


.Vi.WO 
l.W 


Iw.  ;C2 
212,  llCl 
20.  IL'I 
20.  700 
»1,423 

1112.  iia 



1 .  m 
80.  m 

2i,IX0* 

km 

22.  i'ktO 

22.  iij) 

^  iw 

t>.UI)» 

:i,44l 

:<,441 

:t,  7U0 

7,2W 

F.xi'CMof 
prcirhic- 

tiritl  ifVVT 

Uoa. 

I'Todoc- 
lifin. 

Con- 
tiun. 

Exc<«soJ 

tliXI  tiVtt 

pnxluc 
UMI. 

EX»V«ROf 

I.I.I,:.,, 
T  1.1  1  1  .■.  1.  r 
<-nn«(imp- 

110,000 

70>,«a 

S90,fi04 

1 

70.(100 
l.i.  000 

I  SI,  fioO 
1,  :i\Ki 



17*.  100 
fill.  900 
17,(I«XI 

171.71K> 
llf.  WXI 
40.  INIO 
22,  400 
17.000 
».  900 
ll'.,OCl> 

207.617 

■2<,217 

uoo 
l7,nno 

171. -DO 

i.iim 

I2y,  xm 
1112.  aju 
■JO.  7U(i 
2I>.  400 

S4i.  Tan 
jil'dfll.' 

2l,7tKt 
fc.lHlU 
2,  MO 
2, 300 

1U,»!IK 
IIJ.iKH 

"'ii'.iuo' 

7li.M'> 

"Km 

24, 7» 
6,(100 
2.  WO 



t».aoo 

ii;,(») 

22,000 

so.  000 

:(,«)() 
22,1x10 
2.000 

».4I» 

7,400 

'  Ft.r  (iriMtuL'lli.i).  Iiieludcs  l*>a(l  c.>iil*ntM  of  llif  ok^  oxporKtl. 
'■  For  iir-Kliu'ildn,  the  lUrureH  ciiniprlKe  the  k'ad  otogdBWllroi  (.'niindH  cu.?  In  th 


I'nllcd  -'^tntc^,  AH  well  ns  the  Can(idl«n  export^  u/  HryftiUfer^.u.*  ItfK.l  H'hlfh 
TT*«..'  V*  lO.ii^ni  li.nf ,  for  lyoi  nnd  19ce  no  tl^urc*  were  ohtalnAbtc, 


wetu  not  importi'd  till  IfWi,  in  whicli  year,  howen 

'For  prcluctton.  Ku^in.  !^iiiiilin«%lji,  nml  Tiirlc*r. 

4  foe  brodttctloo,  such  lt«  wax  not  vxiMirtcd  to  Kiirtypr  and  ,\inrricii  hAH  not  li^n  lAkcn  intr>  nrcoiint  hrn.. 

iOOilm,  to  00,000;  lOOU.  toKT.tUi):  ixtw.  toS7.Ki»;  nnd  In  l>i!M.  toAhnut  ii7  000  m(arir  I 
D|.ll,700iiilOOC.MOOiti  IMI.  nnd  I2..'M0  tniMrti'  tnlm  in  lS«Ki. 

*  rvr  piwduoUpB,  itiporU  <nm  Chile.  Jftm,  £aat  India,  biuI  Alriiai  to  En  tope,  ueconlliig  to  Eufopean  Traile  SuliaUo. 


«»10,000! 


Th.i 


tim*.   The  export*  (»f  lend  fnwn  A 


totAi  prndootiMOf  AtutoUlaaiiKniiiisd  in  am 
uttSSk,  ( 
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HONES  AND  QUAHBIE& 

SS^WOBUyS  FBODfTOnON  AMD  OOmUUPnOH  OF  LEAD:  UM  TO 


18IM                              vm  ' 

IM4 

Pluduo- 

pump' 
Uui>. 

K!tif>.«  !•! 
lloll  nvi-r 

prodiuv 
Uoo. 

Ucm  OYtST 

Prmln*- 
tkm. 

Con- 
RUinp. 
tUm. 

conftiimi,- 
tlon  over 
produc- 
tion. 

Kxc««  ol 
prodiw:- 
tlon  ovor 
cmmirop- 
tioo. 

1 

Produc- 
tion. 

Con- 
mmp- 
lion. 

lUc«---M 

lion  unr 
produe- 
tioo. 

Exftw  of 
lirt«ii:i' 
tloij  uvtjr 
jrafiMimp- 
lioo. 

North  Amcrim: 

Vnitett  ^UkU%  

819,000 

aaOkan 

808)706 

aotiOM 

oii,aoo 

029,877 

280.880 

1711,801 

21,301 

142.9)0 

e»,occ 

4  an 

214, 4M 

T2.1W 

Hi;.40O 

s7,ooo 

178,418 

Mexico »  ,  

08, sou 
ti,aoo 

m,m 

1M,MI0 

57,a» 
so,«o» 
IT.aoo 
a,  200 
K1W 
U,1W 

■■lOIO 

m,  m> 

4,!IUU 
1M,.100 

57,800 

Burope: 



liw.iiiii) 

101,000 
80,»0 
19.800 
11, 100 

«,W0 
12,700 
9,700 

199.300 
322 

121,980 
190,200 

20,  an 

18.800 
77,770 

•.UO 
118,000 

111.000 

4«haoo 

20. 4(0 

la^ooo 

7.000 
1«,80C 
18^480 

iu.8Sie 
mm 

17,004 
84,867 

002 
tM,<IO 

100.878 
»1,«7 
t9bM7 
22,478 
81,180 

AMftt  BrilMtn 

1»;147 
«47 
8,878 
77,880 

IWy.....  

287 

1,264 

l.«OD 
«,8N 

1,484 

67,067 

14,700 

iojioo 

u,au 
x.too 

2.100 

T,U4 
90,100 

la^sn 

21.400 

1.837 
1.800 

a^no 

21,400 

Kdoo 

i8,'442 
20,700 
6.000 
1,412 
1,110 

i;74S 

8^110 
1.412 

BwflBeriMidkk***. 

OCtacf  BlIWIWWII  OOUBtlllS' 

""i'Mo' 
ao,«» 

60,000 

90,000 

88,000 

88,180 

ao^oao 

13,100 

11, too 

ntaoo 

UvOOO 

U,aBO 

u,m 

ISM 

ISM 

u 

•1 

tloil. 

Con- 
sump- 
tion. 

lonsump'- 
ttonover 
ptwtao- 
tion. 

pniiluc-  1 
uooovcr 

UOD. 

Prodoc- 

Con- 
lump- 
Uoo. 

•Mn«um|- 
lion  over 
produc- 
tion. 

turn over 
coDflimip- 

Prodoc- 

tlOD. 

snmp- 
ttau. 

KxOMBOl 

cMtmnii^ 
tlooofai 
imdne- 
tlon. 

taOMHt 

jpoodno" 
ponoTW 

U||MUII|k 

037,000 

<K,7n 

S01,7n 

804,600 

292,905 

277.805 

808,800 

«9,180 

172.118 

961,118 

1M.T00 
64.000 

178.103 

2T,i68 

i6«,aao 

47,500 

2j,a<M 

— 

lliU.llOO 
80^200 

lltl.M2 

21,042 

"°  Hojiio 

61,000 

47.600 

1   191, -'.S 

EurojM*: 

!r>7.  lOO 
'+;',  HX> 
IW.300 
10.900 
12.000 

8,100 
13.  MM) 

O.TfiO 

I"iT.KH 

lls.OlKl 

2".'.  (XKI 
10,  KM 

11,400 
9,«I0 

ljS.300 
».  IW 

145. 7D0 
911.00O 
48,200 
18.800 
12,700 
0,700 
18.800 
9,700 

14.'>.70O 
11.732 

i"i.r,7i 
iT'-.Jiri 

U>.SI".-i 

77,  (rA 

S9.ail5 
174,  «4 
22, 7W 
18,77* 
78,545 

"i32.'i;i' 

8,  £79 
61.745 

»',2ll» 
I75.ls->1 
22,r.v.. 
19.  Kit 
70.  «4 

"  'ii7.'8fti 
-i.ans 
7.m 

K'l 

tin,  DC'i 

UbIv  

Bi>)i::iii.i   

"ji.tiuo 

14.400 

18,800 

IS.IUM 
24.S0O 
NOOO 

1,M1 
1,1W 

5,  MM 
2«.!i«0 

M,flPO 

22,100 
8,000 

2,700 

7.000 

a,  100 

6,000 
1.922 
200 

11.011 
17,400 
6,000 
1,718 
2,800 

i.^iii 

17,  MO 

e,«oo 

1,7» 
800 



0.  000 

1.  M1 

:::::::::: 



«,«00 

H.OW 

i,aa» 

%*» 
«,««• 

2.000 
68,000 

64.000 

M.0M 

HUM 

n^aoo 

19,800 

so^aoo 

90.810 

pTcduc- 
U<in. 

an,  HO 

r 

1 

•tnmimp-  ■ 
tinti. 

EXMMl  (if 

(NmilUID]>' 

tiftn  (»vi-r 
prtMliir- 
ti(in. 

Excnai  of 
pnxliH-tlon 
liver  cim- 
MtmpUon. 

Pioduc- 
Uon. 

Uon. 

ExceM  of 

couMimp- 
tinii  orvr  ' 
pniduc- 
lion. 

Kxeca  «l 

[trodiictton 
over  con- 
sumption. 

880.048 

»i,4l6 

549^200 

570,199 

258,579  J 

216b  HO 

129.300 

I.M.S23  ' 

1      235,896 1 

US.  20) 

167, 7W 

24,  AM  . 

22.  ;W-1 

27.000 

1KI.300 
1(11.  (KKI 

17.  TIKI 
V.MNI 
I.GW) 

14.2UO 
».MU 

no.  »T0 
l»..Vfl  J 

i:ii'..'»n 

77,»aO 
1M.iiti7 
23.837 
19.712 
57,510 

1"*  H.  r  ' 

2,  (U<1 

w,  i;w 

•IT.iM) 

»,4H> 
Sb40O 
18,600 

iov6ao 

l<n.4.H7  . 

.s,<a7  . 

10,812 
52.110  . 

I'.i.  TXi 
111,731 

12.71(6 

t^8oo 

8.000 
2,758 
2,200 

a,  2x5 

18.  MM 
5,000 
2. 758 
200 

i4,'208 

18,276 
18,000 
5,000 
2,400 

•.ew 

2,773 
ICOOO  , 

5.  OHO 

2,4w ; 

1,«0D- 

18.600 

2,000 
40,600 

2,  too 

a6,«ao 

28.000 

28.  (MW 

4n,;ian 

iD,'8W 

11,800  ^ 

88.008 

1 

1  For  pnidnetioo,  Incluilea  lead  cod  tenia  of  the  cm  nfMHIvd. 

tfOT  '  .-.i.-.-^-..^,— ^  


production,  the  fl«urnoaan|ifl80  tlielwd  olrtalnM  tmm  OuuuIb  orea 
not  Imported  till  1900.  In  whieli  vooi.  iKnram,  dio  aiDOiuit  kmc  to  10,000 


in  tbc^  t'liiied  Blalei,  61 
lui»;  ftir  1901  ■ml  tHB  I 


I  well  as  the  Canndlan  exports  of  arivnUferoun  Irad  which 

   _  _  too  (iKiiri's  wtTL- udCrtlniible. 

~*for  pio&iicUon,  ittuiii.  llB8rtllliiTlo."OB<l  tuHwy.  .......  ^.   

<  roT  pToduetiMi.  molt  m  sot  MOMWIcd  to  Snrop*  and  America  haa  not  be«ii  takeo  In  lo  aoeount  bere.  The  total  produelion  «C  AoMnlln  uaooDttd  In  IMt 
to  90.000:  iwn.loMMlOO:  HMkto»JO0-.  UM,to«7,110;  and  in  1808.  to  about  07,000  metric  tutu.  Tko  espofOiof  lead  tram  Aootnllo  to  WHMm  Asia  OHOliatad  to 
■bout  n.700  in  UOI,lLlMK^Un.  and  13.610  iMMc  loin  in  1900.  _  ^ 

•  POf  piodoettan,  import!  IMb  Chile,  Pvn,  XMt  India,  and  Alrlea  to  Earope,  aceordin^  to  Eurapeaa  Trade  8taliitloa 
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DIAGRAM  VI.— PRICES  OF  SILVER  AND  LEAD  IN  THE  LONDON  MARKET: 

1843  TO  187a. 


 AVERAQE  PRICES  OF  SILVER,  CENTS  PER  OUNCE. 

._AV£RAOC  PRICES  OF  LUO,  CENTS  PER  UNIT  OF  20  POUNOS,  IN  LONDON  lUUtT, 


DIAGRAM  VII.— PRICES  OF  SILVER  AND  LEAD  IN  THE  LONDON  MARKET, 
AND  LEAD  IN  THE  NEW  YORK  MARKET:  .873  TO  igoj. 

m  00    s)    fo    ca    a>    X    xBDOidQsaiiuoaDCDstDaifBCD    EOtoa]    m  ^ 


 AVERAGE  PH»CE$  Of  SiLVtR,  CENTS  PER  OUNCt. 

 AVEHAOE  PRiCtJ  OF  LEAD.  CEKTS  PER  UNIT  OF  20  POUNDS,  IN  NBW  YORK  MARKET. 

— ™  AVMAQt  ^RWEa  OF  LEAD.  CENTS  PM  UNIT  OF  20  POUMOB,  IN  LONDON  MARKET. 


GOLD  AND  SILVER. 


6T1 


The  foregoing  table  shows  that  the  L;  uited  States  is 
botih  tb«  IsisMt  pradtM»r  and  tb«  tergest  coosumer  of 

leftd.  Spain.  Germnny.  Mexico,  and  Aiistniliii.  rn^pi^f. 
tively,  rank  next  as  producers,  while  Great  Hrituin, 
G«inuny,  and  SVance  follov  in  tidfl  ofder  is  con- 
sumers. Moro  than  one  h:itf  of  the  ■world's  lead  output 
is>  cun^utui'd  in  tho  kwi  proiiui  ing^  countrios,  If^s  than 
one-half  being  an  artielo  of  intf^rnational  cununcrce. 
The  largest  prodncpr  for  the  wkiIJV  niuiket  is  Spain, 
which  furnished  in  about  one-imlf  of  the  supply: 
next  after  Spain  follows  Mexico,  and  the  third  placf*  is 
0».'inipied  by  An^tmlin.  Thoso  thrro  countrios  together 
furui!<h  the  supply  loi  about  nine-tentlis  of  the  inter- 
national demand  for  lead.  The  largest  oonaumer  of 
imported  \nid  in  (iivat  Britain,  which  in  HHt5  ooii>iimi«  d 
more  tinui  one-half  of  the  international  supply.  The 
second  place  is  held'  by  France.  The  two  coaotrioB 
together  have  iinportod  within  late  years  from  fwn- 
thirds  to  three-lourlh^?  of  IIk-  entire  quantity  sioid  in  the 
worid's  market  The  United  States  produces  lend  for 
honie  <  on«nniption  only,  and  imports  a  comparatively 
Kiuall  i>ii>p<))  Ui>n  for  the  simo  pui  po-st",  but  a  consider- 
able (piantity  of  lead  orcn  and  haso  bullion  is  imported 
from  Mexico  and  British  America,  refined  in  bond,  and 
i*oexported. 

The  following  table  shows,  by  years,  tlie  share  of  the 
Tail  I'd  States  in  the  lead  exports  of  Mexico  and  British 
America.  The  first  coluum  represents  the  excess  of 
the  product  of  Mexico  and  British  America  over  their 
consumption,  as  sjhowu  iu  the  preceding  table,  tlie  quan- 
tities l)cing  reduced  from  metric  to  short  tons.  The 
fsecond  column  reprc!?ents  tlic  production  of  rctined  lead 
in  the  United  States  from  foreign  ores  and  base  bullion, 
less  tlie  ini)x>rts  of  ore  and  base  bnltion  from  other 
countries  than  the  two  a)x>ve  named:  iMth  quantities 
are  taken  from  the  eatimates  of  the  United  States 
Geolo^rical  Surrey. 

Table  89. — TiM<tl  (.rjwri*  of  Itad  ore  ami  bate  bullion  /rum  JJacia> 
and  nrilifh  Avirriai,  'iitdtXptrttfimthm  COHIlMttfO  M«  UkkM 

iikitea:  im>  to  iSOi. 


The  preceding  table  shows  that  the  United  States 
received  about  nine-tenths  of  the  exports  from  Mexico 

and  British  Amr rii  a.  In  1 8t»8  the  lead  product  smelted 
in  the  United  States  from  Mexican  and  Canadian  oi-es 
exceeded  the  total  exporte  from  those  countries;  thk 

i-  ex  plaiiif  d  by  the  fact  that  a  portion  of  tlie  oi-e  smelted 
duiiiig  tliat  year  had  been  exported  during  the  year 
previous. 

V  ,7*  ,,7,v  r  .i„.I  /', ,7 (/.  -Diagram  V  shows  the 
aiinuul  tluctuations  »»t  tue  eonmiercial  ratio  of  gold  to 
silver  hinee  the  beginning  of  the  eighteenth  century. 
The  fluetuiiti. 'I]--  in  tin-  priri>  of  nn  ounce  of  standard 
silver,  U.92y  tine,  in  the  L,ondon  market  iu  lUOl  and 
1902  are  shown  in  the  following  statement:* 

Pfka  ^lihn  in  Landaa.  iy  awntf*.'  ttOt  and  Jtai. 


(OdImS 


•f  OwUbIM 


iwaj 


WML 


m,m 
na,m 

1«I,SI» 

«4,  -lit 

Ti),<i;s 

C2,S1C 

yjs 

Ji2.SI5 


mfirxD  RATii, 


J«,2«.| 

ire,>i 

W.N91 
'c.iio  I 
T.i.TU:  ' 

65,  »l  ; 
»,U7  . 
B.SU  I 

ttlm 


(it  t.iwi 


SO.i! 

H.ii 

91.  S 
Id".. : 

n■^ 

■6.2 

n.1 


l'\-ljruury . 
Manli.... 

April  

Miiy  

.lunp  ..... 


IfM  IMl 


.liily. 

.VU^lKt  .... 

Occottr  . . . 
November. 


•A  f 
•J.S.fll 

u.  ;e 

■J3.  TU 
17 


•Jl, 


•Jl,  m 

as.  K« 

■J3.  W 


».  14 

27.  IM 

•J7.au 

■i-.  ii 
•tun 

21-,.  •» 
'.UCl 

•ji;.  09 


Diagram.s  VI  and  VII  showlhc  tluctuatioti''  of  tin* 
prices  of  silver  and  lead  for  two  periods  of  equal  length 
divided  by  tlie  year  when  silver  begnn  to  dei^e 
in  value.  Biagnun  VI  shows  the  prices  in  the  London 
market  of  an  ounce  of  tine  silver  and  of  a  unit  of  20 
pounds  of  lead.  Diagram  VII  shows  the  Londcm  prices 
of  silver  and  lead  and  the  New  York  price  of  lead  since 
IS7S. 

An  examination  of  tile  diagrams  shows  that  the  prices 
of  lead  and  silver  move  in  diffcn  nt  (  tlons:  tiii>iii:h 
the  bulk  of  silver  as  well  08  of  lead  in  the  United  .'-itaK'.s 
is  smelted  from oxes where  tx)th  metals  occur  togeitber, 
yet  their  price  movements  in  tlie  UTiif.'d  States  .~hfnv  no 
>imilurity;  on  the  other  hand,  the  movements  of  the 
London  and  the  New  fork  price  of  lead  areappron- 
mat^^l)'  [Mirallel. 

Tables  th>  and  SU  are  detailed  suinuuuic:^  of  the  sta- 
tistics for  gold  and  silver  mines  for  VMY^,  the  former 
for  producing  mines,  the  latter  for  mines  at  which  the 
work  was  only  development. 

■DESCRU'TIVE. 

The  production  of  gold  and  silver  ant*>dates  the  dawn 
of  written  history.  The  search  for  the  precious  metals 
j)ronipted  the  discovery  of  new  continents  and  stiuui- 
lated  the  efforts  of  the  alchemists,  thu.s  indirectly  lead- 

'"Comnftretive  Statistics  of  Ijead,  CV»pi>er,  -Siwlter,  Tin, Silver, 
Nickel,  .Uuminuni,  and  Qnidnilver,"  mmpilM  bf  Metulgonllr 
xi'liuft  und  MeUtlliirgioelM  GanltoeiufI,  nankiairt<ciii>tlw 
Main,  Octobor,  1803. 
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ing  to  the  development  of  scicntitic  chemistry.  Yet  it 
W  ODly  since  the  banning  of  gold  inii>in|r  in  English- 
speaking  ronntrirs,  nt  nbout  the  middle  of  tlu'  nine- 
teenth cfuituiy,  thiit  iiuy  progi-ess  in  miu'uii,'  luolhods 
can  he  recorded.  And  even  <o-day.  notwith.standinjj 
the  tcclinical  advance  of  the  last  half  century,  mining 
methoAs  of  primitive  man  can  hit  ohs«;rved  in  actual 
opemtion  in  some  parts  of  the  United  States, 

7*A/<v/' m//*t-«.  The  earliest  fomi  of  gold  mining  is  i 
the  working  of  alluvial  mines  or  "placers,"  where  the  I 
guld  has  been  reduced  by  the  operation  of  the  forces  of 
nature  to  fine  dust  mixed  with  ginvel.  The  work  left 
for  the  miner  is  to  separate  by  wa.-hing  the  particles  of 
gold  from  the  surrounding  mass  of  nod  and  gnvel. 
The  tinal  product  of  the  mine  is  gold. 

The  pioneersi  of  gold  mining  in  the  United  Stllte.s  had 
DO  experience  to  guide  them  bat  that  of  the  L4ttin- 
American  countries.  The  results  accompUshed  by  the 
Spaniards  were  extremely  meager.  Mr.  T.  Wain 
Morgan  Drapw,  writing  in  the  Kngineering  and  Min- 
ing Journal  conoflvoing  the  gold  depoftitd  in  Ecuador 
and  Colombia,  cites  the  example  of  one  property  which 
tfas  worked  extensively  with  mimcrons  slaves  for  over 
one  hundred  years.  A  careful  examination  and  meas- 
urement of  the  work  aooompliahed  shows  that  half  a 
dozen  4-inch  '"giants"  would  do  as  much  in  one  year's 
time,  ^o  such  results  could  be  aocomplished  by  the 
Spaniards  with  their  tJny  reserroirs,  which,  when  filled 
with  niin  water,  were  tunic  I  li>ose  to  wsLsh  the  gmvel 
down  a  rock  sluice.'  During  the  canvass  of  1903  there 
was  found  in  Aruona  a  placer  field  of  7,000  acres, 
di\  idfd  iiilo  iiuliitTOus  claims,  work«>d  hy  Mi  xlfjuis. 
where  uot  only  was  all  work  done  by  hand,  but  even  the 
water  was  packed  or  baoled  from  a  distance  of  6  or  6 
miles. 

The  beginning  of  gold  mining  in  the  United  States 
dates  back  to  the  first  quarter  of  the  nin^eenth  century, 
when  some  plac«r  mining  was  done  in  North  Carolina 
and  Georgia.  The  settlerii  worked  at  odd  rnoments 
singly  or  in  small  gangStgiving  to  miidn;,'^  sm  li  time  as 

they  could  spare  from  other  occnpiitioiis.  The  work- 
ings wei\'  largely  executed  by  slave  labor  and  were  con- 
fined chiefly  to  surface  mining. 

The  gold  jMin,  the  long  torn,  the  rocker,  and  the  pick 
and  shovel  constituted  the  miner's  outfit.  These  sim- 
ple methods  still  survive  wherever  placers  are  worked 
bv  miners  with  pmctioilly  no  aipital  and  without  hired 
labor.  It  may  be  fairly  estimated  that  most  of  the  , 
placci  L'ol  i  mined  in  the  Western  states  and  Alaska  is 
proiluced  in  this  time  honored  fashion.  The  foUowiog 
extract,  descrijttive  of  placer  mining  as  it  was  oon- 
du<'tcd  in  Alaska  as  late  as  i900»  is  quoted  from  an 
othcial  report:' 

'  Tii'i^trt  of  tlio  Director  of  the  Mint  on  tlie  froductiou  oi  the 
ProciouK  MotaU,  IWH,  poM       to  229. 
'Ibid.,  1900,  page 62. 


QUARRIES. 

The  mining  on  the  bfsch  h  the  ein]|)l<«(  opcratiou  possible,  « 
rocker  being  ail  that  i*  M-iinin  fl  in  addition  to  a  A<<\  v\  and  a  pick 
and  a  good,  stmne  tm.  k.  'I  he  dirt  is  Bhoveli  ^l  i  p  and  thrown 
onto  a  I  I  ar-r  m  i'  \sli;i  h  mnovcs  the  ]:ir-;i  r  ^t^lrlt•n  and  traxh, 
tlK>  latttT  (JvnvtHi  iroiii  Uic  liriftwood,  ftc,  Ivuw,  the  sea.  The 
line  dirt  paasL-fl  ovi-r  a  MTiiti  of  riflU'^.  which  arc  Email  obfitructilHISi 
and  ia  finally  waabeil  off,  leavinp  the  heavy  gold.  In  some  cases 
the  tsHlltg^  pets  over  it  f-iuM  pitxv  o(  carpot  or  I>urlap,  in  other 

r««es  an  amalgsinstsd  silver  plate  i«  tned;  bat  in  eadli  case  the 
object  is  the  ssme,  vis,  to  catch  the  fine  gold.  The  heavy  particles 

o(  iivAil  are  caU);lit  in  llw  rifnes,  while  thi-  fine  either  anudKaiiiatei: 
or  in  retained  by  the  carjjet,  whilo  the  lighter  materiul  or  tailing 

i.s  M  iishi  rl  away. 

Soou  after  the  discovery  of  ^Id  in  Calif omiOf  how- 
ever, the  inTentive  gentns  of  the  American  miner  de* 

vised  a  simple  btit  i  lTi  i  live  way  of  working  placet 
mines.  The  first  hydraulic  apparatus  for  workinjp 
phicermines  was  introduced  in  the  spring  of  1852  by  a 

miner,  whose  name  is  not  remembered,  at  biS  claim  at 

Yankee  .Tim.  Placer  county,  Ciilifornia. 

This  ;  i.ii  iiiM-  wa.si  very  mmple.  From  a  pinuli  ditch  on  the  hill- 
a  flume  «a"  biiilt  toward  llie  niNine,  wliere  tlie  mine  was 
opem-d.  The  tininc  (milled  lici>;1il  alKtve  llic  (iroinid  as  (he  ravine 
was  approached,  until  finally  a  "head,"  or  vertical  height,  of -iO 
f«et  w«a  reached.  At  thia  point  the  water  was  ditidiAi^ged  iuto  a 
barrel,  hem  the  botUMnet  whiclj  depoulod  n  hoee,  abont  6  inches 
in  diaoieteri  made  ef  oomaMin  covhid^  and  ending  in  a  tin  tube 
about  4  foet  Iod;.  the  latt«'  tapsrfng  doirn  to  a  final  ctpening  or 
noMie  of  1  inch.  This  was  thft  flrrt  liydranlic  npparatm  in  Cali- 
fornia, simple  ill  design,  dwarfish  in  siw3,  yet  destined  to  grow  ont 
of  its  in.~iitniHcj>nc<>  into  a  plant  powerful  enonjrli  to  move  moun- 
tains from  their  foundatiouji.  Tlie  newf  spread  among  the  niinen", 
the  won  1' r:ul  pr.iri  U'ability  of  the  new  invention  was  at  <)n<-e  ac- 
koowledged,  and,  whuruYer  circimiotaacw  permitted,  a  "  hydrau- 
lic," the  name  adtqited  for  the  novel  appaiatus^  was  ligged.  * 

The  oricrin.al  idcfi  was  nnich  iinprov-'d  u|>nM  iji  the 
course  of  time,  and  the  hydraulic  method  proved  a 
great  labor  saver,  as  compared  with  the  prtmltire  pan, 
rocker,  and  slnicc.  The  decline  of  hydraulic  minin^^ 
within  the  last  twenty  3'ears  is  the  outcome  of  a  long 
conflict  between  the  farming  and  minhig  interestj^  in 
California,  which  has  ri  '-idr*  d  in  the  ddbris  Iccdsl^tion 
for  the  protection  of  navigable  rivers  and  farming 
lands.  Hydmulle  mining  requires  great  space  for 
dumping  the  masses  of  earth  which  are  removed  from 
their  original  position.  Formerly,  after  a  bank  had 
been  broken  up  and  the  gold  washed  out,  the  easiest 
way  to  get  rid  of  the  "  tailing  "  was  to  discharge  them 
into  the  nearest  stream.  With  the  extension  of  hydrau- 
lic mining  the  rivers  were  soon  overfilled  with  dt^'bris, 
which  st'ttled  in  their  beds  and  was  deposited  all  along 
their  course,  causing  considerable  damage  to  abutting 
farm  lands.  An  act  of  Congress  was  pas:spd  in  18^ 
which  requires  d^bri«i  or  tailings  of  all  mines  operating 
in  the  drainage  basins' of  the  Saonmento  and  San  Joa- 
quin rivers  to  be  imjHJunded  behind  duiiis  m  otlu  r  re- 
straining works.  This  restriots  the  output,  not 
nearly  as  much  gravel  can  be  washed  in  a  given  time 
with  a  given  quantity  of  water  as  when  the  dtfbria 

'Tenth  OsBsw^  VoL  Xm,  Repoit  on  Fiedoas  Metals,  page  187. 
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passed  awa,v  and  took  care  of  iUtelf  witixrat  tuviiif;  to 
be  impoQiided. 

When  the  first  surface  di^r^nngs  were  exhausted, 
•ttention  was  tamed  to  deep  \yhig  aariferous  j^rayels 
which  are  overlaid  by  a  capping  of  volcanic  rock  or  by 
ft  deep  stratum  of  barren  gravei.  These  mines  arc 
woiked  hy  drifting. 

Th9"dTiitiiig"  pmMwcmwMa  innuming  kM^tduuili  nadar 
tbelaTB-capped  divtdca  and  tapping  the  aodent  river  cbamwlsb 
recdving  only  the  lover  and  richer  Btimhtm  of  gnir«'1  whI  then 

■washing  it,  or,  if  mnentwl,  (-mshiiig  it  un  l.  r  li^'hi  sl.ii.ji  5.  In 
eoiiie  i>laics  sliafts  70  or  80  feet  H^ep  mr  -  ink,  and  ttw  lower 
gravel  near  bed  rock  is  bn»art<'<l  ont,  hoi--.'  l,  and  maliad.  Tiia 
larger  drift  mines  are  iisnally  openesi  by  rmii.  ' 

A  quarter  of  a  century  ago  the  gravel  w  us  shoveled 
into  band  cat's  and  wheeled  out  to  the  mouth  of  the 
tuiuiel.'  Since  that  tinic  tljt>  larger  drift  mines  in  fol- 
loH-iug  the  gravel  channel  have  continued  to  exteud 
their  tunnels  until  they  are  miles  in  length. 

To-duy  tlic  gruvfl  ii>  removed  by  traiui*  oi  care  optralt'd  by  com- 
presseel  air  or  electricity,  the  power  Mng  generated  by  the  water 
floiwing  from  the  tiinnels.  The  tunnel?  and  drifts  are  lighted  by 
alactricitjr.  A  miterial  aaTing  in  coBt  is  mide  by  tba  uss  «t  thonn 
oocopretaed  «ir  or  electric  fOm*t  pkale.  Tb*  kMded  can  ran  out 
on  Ibagiadei  and  tbaiMnveriiasadferlianlliigtlunilMieiktathe 
hwMiiils  at  or  near  the  foot  of  tba  tnnml.  Tha  natuial  diafiuge 
of  the  mities  fnmislMS  the  power  W  banlagek  ngbtinb  md 
vantilsting.' 

The  latRflt  invention,  one  which  promises  to  revolu- 
tionize tlir  c  indilinus  of  placer  mining,  i.s  the  dredge.  It 
originated  in  !New  Zealand  toward  the  end  of  the  eighties, 
and  after  a  few  3rears*  saooesaf ul  operation  in  that  cotin- 

tiy  wjis  intriKlviced  in  the  United  Statt's  ami  is  fast 
gaining  grouud  here.  The  great  advantage  of  the 
dredge  U  that  it  is  not  dependent  upon  a  large  .supply 
of  \viiti'r.  Iiiit  may  be  oponiffil  mile--  iiw;iy  from  any 
i>trcam,  in  the  midst  of  orchard  lands.  Ko  ditches  or 
resOTvoirs  are  neeessarjr,  tior  need  there  be  a  ipnide  or 
fall  for  dump.  Ground  which  haj*  lacked  siiitaMn  fall 
or  water  supply  may  now  be  mined  by  means  of  dredges. 
The  workinif  of  these  machines' is  thiu  deaoribed  by 
Mr.  Charli-s  G.  Yale  in  a  report  to  the  Director  of  the 
Mint  on  gold  mining  in  Califuraia: 

A  jnt  or  hole  ie  dug  at  any  likely  point,  in  whicli  i«  Imilt  or 
launplie<J  a  hull  or  scow,  on  which  the  drcdgiuR  tnai  Ijiiit  ty  in 
plac«d.  The  ordinary  giirfacc  walor  soon  floats  the  drpii;.'.',  Jiich 
thfu  fouiiucncea  operatii'ii^".     Tin-  <  luiU  t-n  .  hain  Lnukets 

elevate  the  gravel  andearlh,  [01.^  through  ''gnMlies"  to 

separate  the  rockfi  and  Btoij<  ■<  euitii.  The  rock*  are  carried  by 
elevBtii^  apparatus  far  to  the  rear  of  the  drcdg«>,  whil(>  the  aarif- 
erooB  material  paws  through  the  gold-saviui;  appliaxices,  and  the 
tiiliaga  or  nfuia  pass  ODt  over  the  stream.  The  dredge  keeps  oit. 
ting  anew  baafai  for  ItMli  toQoat  in  as  itdjp  awivthe  tiank ahead 
ol  II.  Of  conns,  (bo  otdianl  soon  diaappaara  onder  this  sjrstem, 
butttaaunOeriyliigMoldmfhe  is  worth  far  mom  than  the 
trees  and  their  ptotkck.' 

'  Report  of  the  Director  of  the  Mint  on  the  Production  of  the 
Precious  Mctaln,  lUOl,  pages  90,  «1, 

'Tenth  C.  n.-^u*-,  v,  ,i,  xlH,  Report  on  Precuws  Metals^  page  203. 

'Report  ot  tlx-  iHri-i  r..r  .A  tb«  Hint  On fh» Vndnotion o(  the 
PreciooB Metals,  I'JOl^pflge t>l. 

*Ilnd.,  I9n,  page  ST. 


Thcdiawiiigon  Plate  1  showsu  (,'alil'oiiiiayuld  dredge 
which  is  driven  by  electric  power  and  raise.^  loO  cubic 
yards  per  hour  front  a  depth  of  .SO  feet  below  water 
level.  The  cost  of  such  a  machine  is  from  $50,000  to 
!j>75.lX)0,  which  places  it  beyond  the  reacil  of  tlie  small 
placer  miner.  Large  tract.s  of  auriferous  ground  here- 
tofon^  lying  idle  have  l>eeii  bought  up  to  be  operated 
by  dredging.' 

Deep  nUTies  (ik^c  Plates  II  and  111).— Quartz  or  deep 
,mining  developed  naturally  from  alluvial  or  placer  min-  . 
ing.  When  the  deposits  in  the  beds  of  the  streams  OT 
higher  up  the  tlanks  of  the  hill  wcrccxliaust<ed,  themlners 
followed  the  line!?  of  the  mineral  yielding  gold tud finally 
came  to  the  mother  veins.  The  beginning  of  (]uart2  mio- 
ing  also  belongs  to  theSpanish  and  Fortiiguetse  period  in 
the  hisitory  of  this  eontinent^  At  first  the  method  was 
merely  an  adaptation  of  the  processe!<of  alluvial  mining. 
The  gold  deposit  was  laid  bare  by  an  open  cut  and 
worked  as  nearly  as  possible  litte  a  placer  mine.  The 
following  description  of  one  of  the^c  open  mines  i.s 
quoted  from  an  account  of  a  visit  made  by  Mr.  Daw- 
sou,  Hccrctarj'  of  the  United  States  legation  at  Bradl, 
ta  tin  gold  mining  region  of  tike  siaite  of  MniaGeraes: 

In  Brazil  these  (thevsins)  ai»o(t«no(  ftisUa material,  which  can 
easily  be  pnlverised  with  the  aid  of  numiiig  water,  and  the 

;  cout.irv  ri  rk  on  either  side  of  the  vein  is  also  frequently  of  the 
;  satiu'  4  harat-ter.  Where  Buch  veins  were  found,  we  encountered 
the  ancient  open  mines  that  are  so  churin  icri^tii  • Uniziluui 
mining.  It  is  evident  that  the  old  tniijers  knew  nothing  of  the 
undeiigTmuid  mining,  and,  except  in  rare  instances,  their  excava- 
tiona  are  open  to  the  top.  Xheee  great  gtillies  were  made  with  the 
asHstsncB  ol  ranoing  water  bnnight  from  eonndeiabie  distaaoea 
in  canals  earriied  aleng  a  high  level  «f  (ha  monatiin  flank.  Xba 
water  was  conducted  to  the  point  where  the  lower  outcrop  of  the 
vein  began,  and  as  it  f^  e.vf  it,  '.vitlj  the  aid  nf  a  jiirk  and  shovel, 
the  ore  and  surroundinjj  uiatcrial  were  c-ut  a«  :iy.  Thi»  proeesn  w^as 
continued  backward  up  the  hill  until  the  guMy  became  bo  deep 
that  the  di'-brls  was  unmai>a)>eable.  The  extent  of  s>jine  of  thetw 
,  excavationi!  is  I'nonnoiu!.  One  at  Sao  Jodo  da  Chapada,  a  few 
milen  Houth  of  Dianianlina,  is  150  feet  deep,  1,000  fi^t  wide,  and 
2,000  feet  long. 

I     Tlie  mass  of  material  washed  down  was  eooeentnsted  in  the 
'  mdest  eoncelvabia  manner.  ETcn  the  nasof  Uwduioewas  not 
understoiMl,  and  In  ils  |dace  the  giavel  was  given  its  flnt  wash  in 

a  *'  canoa."  This  is  merely  a  level  section  of  the  canal  In  which 
the  gravel  and  debris  is  carried  dowji.  u.iti  r      allii  .M  .l  t  1 

fall  into  this  level  space  over  a  lip  a  f*'\v  invU*.'?)  high,  and  a  work- 
I  man  stirs  wi-!i  a    iit  of  rake  the  t'liud  .it  that  fvoint.    Helow  the 
I  "canoa"  there  is  aii  incline<i  plane  covered  with  hides  laid  with 
the  bair  np  in  order  to  <-atr.h  the  Rold  that  <loea  not  sink  to  the  holt- 
loin.    In  Addition  to  the  lueisofgold  inevitable  with  such  n  system 
of  washing,  the  miners  labored  under  the  disadvantage  of  being 
I  liable  to  loee  their  vein  by  the  iSiUlinR  in  of  the  side  rock.  And 
I  not  onlydld  thejriose  th«  «ltie,1rat  It  ialaat  forever.  Msnyt^ 
these  old  mines  are  nndotabtedly  still  rioli,  bat  the  veins  arc  so 
covered  up  by  the  debris  that  their  oatcrope  can  not  be  found  and 
trai  eil.    .\n  iiitt  r.^^tiiiL' n  ature  of  t!u!  larger  hillside  mines  are  the 
■'niniiilcL*),'*  rrrturii^iilai-  aia.'-.  iiiry  n-crvoirs, 50  toSOfeetsfjUAreand 
ID  :ii  -0  (<-rt  (li-vp,  !iiai!«-  til  carrti  au'l  Ip'lil  matefial  ^^a.«lll•l^  'llJ^^u 
by  the  canal  until  it  could  be  conveniently  worked.   They  wens 
n«c«Mary  where  the  aniouat  of  wal«r  was  Urge.    In  ilte  few 
instances  where  the  old  miners  exploited  veins  for  which  no 

I    ^  Report  of  the  Director  ot  the  Mint  00  the  Pradoction  ot  llie 
'  .?ncious  Helals,  IWl,  pagea  91  and  OS. 
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naier  wm  available,  they  «imply  dog  »  hole,  open  to  the  sky, 
GURjrlng  wit  fli*  minenl  ud  earth  npon  the  Imids  of  akvet.* 

Another  writer  mjb  of  their  methods  of  quartz 

mining: 

Quartz  mines  wcne  only  touched  wheie  they  vere  fonnd 

extremely  rich,  or  in  a  state  of  decompwition  that  rtmclenil  them 
euKily  workc).  E'splwive*"  »er»r  t>xi  cx\t^mi\c  and  <lit!ioiilt  to 
obtain.  Tin-  •ii  i  i,-  .  -  rli  iic  l  irl  ijiiartr  un-s  to  heat  it  with 
fiiva  and  tbuii  puur  cold  water  upon  U,  urock  it,  pry  out  the  pieces, 
powder  It  np  by  hind,  and  then  mdk  it* 

Gold  miniiigf  in  this  primitive  fashion  wii.s  |H)ssible 
only  with  cheap  slave  labor.  "Not  tho  slightest  im- 
prorement  or  advance  wna  made  as  the  years  wptit  by,** 
savf  arititlirr  uli-n-',  it.  "Tlic  ruin--  of  irnindonetl 
working  iu  Miuas  Gcrucs  rc6eml>le  exactly  tboiie  of 
the  Old  World — ^in  Spain,  for  example,  which  was  to 
Uonie  and  Cartilage  what  California  is  (o  us  to  day." ' 
The  9ame  i«  true  of  the  silver  mines  of  Pern  and 
Bolivia.  Until  a  short  time  ago  all  ores  and  all  the 
wattr  had  to  l»c  can  i>  i  f)  mn  I  he  mines  on  the  hacks  of 
the  workmen  in  leather  Ijajf.-*."' ' 

It  )roos  withont  sayinfr  that  the  abaenee  of  meehan- 
i(uil  ajumriitus  for  hoisting  and  puinpinj;  di«l  not  permit 
of  vein  mining  except  at  very  shallow  depths. 

In  the  United  States  the  pioneer  state  in  vein  mininir 
was  Georgia,  u  hc^re  a  few  deep  mines  were  opcnitcd  in 
the  hrst  half  of  the  nineteenth  century.  The  tir.st  ntin- 
ers  naturally  followed  the  methods  which  were  in  vogue 
in  the  Ijitin-Amorioan  n  luiit  lies,  whose  experience  ex- 
tended over  nearly  three  centiu'ies.  It  h  learned  from 
a  recent  descriptioD  that  as  late  as  the  clone  of  the 
nineteenth  wntury  a  .spe«'imcn  <>(  :tii  ojn'ii  niiiu'  imt 
very  different  from  it«»  Brazilian  prototy|K-  was  in 
'hctoal  operation  inC^ripa. 

Where  (faprolite  tU'iio(-i(>!  aro  beintr  worknl  by  <>ix'n  fill.  piiK? 
lines  are  nui  from  the  water  i<U5i|>ly  ti>  the  reservoirs  or  (o  hy- 
dniulie  p!inta  in  thceuta.  While  (he  re-ervuir  ix  Iteinj?  (ille<l  from 
the  puoiphouse,  men  are  sj't  to  work  in  tli«  open  cnt,  with  pii-k!", 
tod^out  the  80ft  auriferoQii  aainoUte^  and  t<>  Ineiik  ujj  any  hirve 
mneee  ot  <|uaits  that  may  be  eoeamitMBd,  leaving  the  material 
irheietfae.watere  will  have  free  meewtQ  it.  Oneof  tlieirnamber 
ttenfoee  vip  to  the  nmrmir  —d  opcM  thefate»  wlien  the  water 
poan  out  In  tomni*  <1owti  <»v«r  the  laMeened  eaprallte,  mixin;.' 

with  it  till  it  forii  ■■  :i  'lii  k.  -liiiiv  l-mi  '  i  i  the  eonMftti'ney  <i(  fre«li 
tiiorlar.  This  ia  gru  luully  Uaiuiied  d.niu  by  the  nishins;  ^^uter^', 
luid  is  eiirrietl,  with  the  angular  blocks  of  quartz  ninl  i  l  ii  i  fqi|f- 
rolite,  f hroutrh  the  (liiiise  to  the  mill.  The  water, heavily  eharu'ed 
with  «>lid  matter,  ru^lh  -  .1  i  a  :i  She  flume,  tlinmgh  the  rtoii-es.  ami 
into  the  ore  bin  in  the  mill,  where  it  depo^itH  t he roar<)er  material, 
MtWheeeaiid  and  blocks  of  aaprolite  and  (iiiartj:,  while  the  moddy 
water,  containing  a  large  part  of  the  gold,  potass  thrwKb  themckB, 
ont  of  ^e  mill,  and  into  tiie  nearest  stream.  The  material  whli^ 
Itas  lieen  left  in  the  ore  bin  is  fe<I,  by  band,  into  the  mill, 
and  the  (Told  is  cancht  on  the  amfllgnniat«-<l  copper  filatefi,  which 
vary  in  l.  iiirtli  from  4  to       ir-.-i.    --.'lurt  lill!..  •  mitaininji; 

meri-ury,  are  piueed  iu  wnne^  Uuit  wiiii  llu-.-^i  piau    ut  llieir  lower 

•  Keport  of  the  Director  of  the  Mint  on  the  Production  gf  the 
Precious  Metals,  18B6,  page  180. 
Mbid.,  18M,  page  211. 
*Ibid.,  1901,  pagta  253,  254. 
•Ibid.,  1884,  pagBUL 


end.  to  catch  mieh  of  the  gold  as  may  pa>D,  with  the  tailings!,  over 
.  the  plates;  though  it  i*  know  n  to  be  true  that  polrl  ccateil  by  lumo- 
uit«  ("rutsty  gold"  j  will  not  aoialganiate,  and  mch  i<l  it  ur^  ir^  not 
caught  by  the  riffles  nuiBfe  he  lost 

One  can  not  rcprcoa  astoaiahnHnt  tliat  ao  waateful  a  qntem  coold 
havelMwnin  use  forsolonita  tfane,  eqiadallyaB  flieorteare,  ior 
I  the  mi>st  [>nrt,  of       f,Tade,  though  it  )3  nri?ueJ  in  iIh  favor  that 
'  this*  melliiKl  of  miiiim?  the  Kjiprolilc  carrie;.  with  it  the  nnnimnm 
I   of  exjiunce.     Wliiti- injiiiti  i.f  tin- jyr.iM.  libernttnl  by  the  disilltevrjl- 
I   tioll  of  the  auriferous  saprolile  by  the  water*,  is  cauj^ht  up  by  the 
riffles  iti  the  slui<'e<,  ami  f-ome  lindsi  Iml'^fmenl  in  the  ore  piii'  in 
the  mill  house,  Htill  it  is  «iid,  and  i-s  curnrntly  l>elievp<l,  that  from 
U'5  to  .tO  iK-r  cent  of  it  is  lost,  hcinjj  held  by  the  solid  matter  in  the 
1  swiftly  mnning  watere,  erentnally  passing  through  the  melts  of  the 
ore  bbi  and  oat  of  the  mill  hooee  before  it  is  deported.   I  am 
ndiably  informed  that  gold  pesiing  throi^  the  Preacher  mill  iu 
cbi^i  way  ieifotuidaltflion^ thebedof  tlieHanyard  biancb.  from  the 

i-.i'l  \..  II;,-  IT.'.;  '.:.     ,n-lLir..'c  of  1  mile.' 

In  th(^  early  days  of  (jnartz  mininjr  i"  the  L'liiled 
Stale's  the  vein*  were  worked  to  shallow  deptli>^  only. 
In  New  Mexico  about  forty  years  ago  |M)wdor  was 
practically  unknown  in  mining,  and  the  veins  conki  not 
be  worked  for  more  than  SO  feet  in  depth.*    W  ater  was 
another  ^iource  of  trouble.   Minea  were  operated  hy  men 
of  mimll  means,  capital  was  scarce,  hand  pumps  only 
could  be  afforded,  and  when  the  column  of  water  in  the 
,  pump  became  too  heavy  lo  be  lifted  by  hand,  shafts 
I  with  a  good  average  gmdo  of  ore  had  to  be  abandoned, 
A  recent  example  of  this  (•haracter  i.s  cited  iu  tlie  lleport 
of  the  Ghwiogioal  Surrey  of  Georgia,  where  but  u  i  .  w 
years  ago  a  mine  was  abandoned  upon  reaching  the 
I  depth  of  300  feet,  30  feet  below  water  level.  l>e(  niis© 
j  the  operators  hud  to  lift  with  a  liand  pump  an  so- loot 
;  column  of  water  in  order  to  keep  the  shaft  free, 
i  At  the  time  work  ceased  the  ore  was  yielding  >^-j.">  per 
j  ton.*    The  ]»rogress  in  the  course  of  tli<'  lust  half  cen- 
tury consisted  in  the  introduction  of  more  powerful 
hoisting  and  piun[)ing  machinery,  in  the  invention  of 
'  {jower  drills  and  more  etVective  explosives,  in  the  coii- 
I  stniction  of  exteuauve  timneLi  for  draining  the  tuinei^ 
,  and  lately  in  the  application  of  electric  power. 

The  evolution  of  mining  metho4ls  and  machinery  is 
lH-!jt  exemplilied  by  the  history  of  the  fatnoui*  Comstock 
j  lode  in  Nevada.  The  greatest  depth  reached  after 
'  more  than  twenty  years  of  operation  wu-  !'..:'' 'i>  feel. 
In  IbHa  work  iu  the  lower  levels  had  to  be  ulmndoued 
he<.-ause  of  the  overpowering  Bony  of  water.  An  in- 
structive <li>scriptio!i  I'f  di'-  jK>werful  ))umping  plants 
which  were  iu  U!<e  at  that  time  is  given  by  Mr.  li.  K. 
Golcord,  aasayer  of  the  United  States  Mint  at  Car»on 
City,  Nevada:* 

The  pump  of  tlie  t'liion  wliaft  work<at  the  north  etiil  of  the  !<"ie. 
•Still  there  Wiis  what  is  (letiendly  kmovii  a  dircct-acliiii;  doulilc 
lineiif  t'omisb  pumps  with  liVfo.it  ?fr..fcf  .1riv<-ii  l>ya<iiiiip  id 

''.\  Preliminary  Hejxtrt  on  a  Part  oi  ihe  tiol.i  iJe|>osit«  in  tieor>{ia, 
by  W.  8.  Yeale*',  state  se<.ilof;iH,  paj^-*  Mb  to  317. 

'* Report  of  the  Direi'torof  the  Mint  on  the  Production  of  the 
Frectooa  MetalN  iHi<.\  |iaae  168. 

'GfloloeiGal  .survey  of  Geonia,  pu[e  353. 

*  Report  of  the  Director  of  the  Mint  on  the  Prodnction  of  the 
Ptredoeslletala,  1901,  pages  mto  IM. 


Digitized  by  Google 


Digitized  by  Google 


mm 


Digitized  by  Google 


575 


Miuiiie  witlun  iuc>line<l  cylindi  i^  unil  iti\.  rir.l  walkinp;  btan; 
The  initial  cylinder  is  64  inches  in  ifiajiu  tfr.  witti  fi  foot  9  iiu  li 
»tri)kt»,  ami  the  low-pressure  cylinder  is  U*i  in.  lic^  ii;  ■  tiatiHftt-r, 
with  8  loot  6  inch  stroke.  Tbe  fly  wheel  '»  3ti  feet  in  diameter 
■ad  «e%lia  208,700  pounda.  The  wrocgfat-iron  walking  beam  ia 
Si  feet  lontr  and  WRiBhi*  23%tlQ  poandx- 

The  ]jui>>I>  rcnl  is  18  by  It)  incli  Oregon  pine,  2,618  feet  in  length, 
and  itN  total  weight  in  tuotion  wati  1,620,MIO  pounds:  capacity  ntiout 
"•"iO  jflillons  ]>er  minute  to  a  height  of  1,180  fettt.  This  pump  wil« 
ftartfd  in  isxi  .iiii  i^^i-l  -.si'iK.  but  uji-  \i  ry  rxj.iTisive  in  its 
operation.  TIh>  wholv  iil.int  i-um|.li't«'  l  ost  ..Vf-r  rljn:'!.!'.!). 

The  Yellow  Jacket  mine,  Gold  Hi;i,  lui.l  >h  .ublr  liiii-  of  14-inch 
poinpe  with  10-foot  atroke,  tiriven  by  a  iHtiuontal  oompoand 
cngiD*  with  dmbh  box  cution  M  feat  loi«  br  tbe  bedplkte. 
The  iaitiel  ^Hnder  wae  SI  inchee  in  dJametor,  with  124ii>ot8tiDlte, 
abd  thelow  pimutuB  flt  inchee  in  dimeter,  with  l?-fo<vt  rtioke.  The 
piimpnxl  was  3,0?>5  feet  long  and  weighs,  when  in  motion,  l,510,4tM 
pMnnds'.  It*  greatest  capacity  was  raimng  7.V)  gallons  of  water 
1.516  feet  per  niiimt.v 

The  piunp<<  01  the  ciiiiibiiiatiou  niialt  uJ  llie  Uhollar-XorcrOfiS- 
8avat(e  mining  companies,  feet  deep,  conmstc^l  of  a  14-ini  li 

rornish  pum|i  and  a  hydraulic  pumping  plant,  the  tin?t  on  tlie 
Cr.inato<-k.  This  was  operated  by  watcrpowor  furni<!lifd  liy  the 
Vifiginia  and  Gokl  Ulll  Water  OomiMBy  and  diacfaargad  into  ttie 
Sutro  TnniMl.  About  tbe  time  deepest  mining  waa  diaoontinaed 
and  the  mines  allowed  to  nil  and  hecotne  pennaucntiyaabmeri^-d, 
which  wa«i  in  Ortnlier,  IKHij,  this  hydraulic  avBtem  waa  lifting 
2, 1  l>  LM^lcms  i>er  minntea  distance  of  l.^iliO  feel  to  thetnnnel  level. 
Tlif  toi»i  coat  of  this  punipine  arrangement  w».s  over  $1,000,0(X). 

At  the  date  nionlit  nr.  1  thai  liy'lr.n;lir  f  fnp  liail  all  the  water  it 
could  poviiibly  handle.  iLe  liale  and  Norcroi^  3,200-foot  level 
hud  come  to  a  conneoLion  with  the  combination  Nliaft,  al^o  tbe 
8avi(glB  and  the  Gholkr,  was  driftiog  south  from  tiie  shaft  on  the 
nuM  level.  Bat  the  Cholhir,  driiting  townd  the  nlraady  anb- 
maigsd  minaa  of  Gold  Hill,  encoanteied  •  oomitaBt  inenaae  of 
water— mote  than  the  hydnudic  pomp  eould  manaceL  ■  The  water 
gainetl  upon  thn  ufaaftmen,  and  the  reaolt  waa  that  as  no  increa^ac 
of  puiup  power  was  feasible  alt  had  to  funbmit  to  the  inevitable  and 
allow  the  hot  water  lo  have  full  vnbmerging  sway  hencoforth. 

Keoent  improvements  in  cli  ttiiial  i  n^'ineoring  and 
reduction  proccssos  hav*-  kJ  to  the  ix'^uiiiptiun  of  tnin- 
ing  on  tbe  )ev«)s  which  had  been  submcTged  for  tnuiy 

ycnrn.    Say<  Mr.  Culf-nnh 

The  poniieiou-"  and  powerhil  tioi«liiig  and  pumping  steam 
!nacliitiory  plants  of  the  chief  mining  comijanie^,  originally  cutting 
^.yKliiXK),  $730,000,  or  more  ajiiece,  lun  e  heixnue  dirauuitied,  aod 
eliH'Iric,  up-to-date  machinery  of  grcsiter  power  and  eAeieoey  ie 
being  aabetitnted  and  instaUed  in  thwr  place  at  cmparatively  a 
nMKtfifleofthdrorigioaleoet  Forlnataiioe,theelaetrie-huii!t  (lant 
of  tbe  Union  Consolidated  mine  cort  only  about  tlO,000;  Yellow 
Jacket  and  licKher,  $l:.',OlX»  wicli;  and  that  at  the  O  and  C  shaft  of 
the  t'onsiolidated  Califoniia  and  Virginia,  the  mo*t  productive 
liiiric  of  the  lode,  $16,000.  The  cost  of  jxiwer  furnished,  iis  per  con- 
tract with  the  Trill  k.-f  (  r  <  li  inTal  Electric  Company,  is  $7  per 
hon*power,  lia.serl  upon  a  e<sntinuou8  service  and  a  two-uiuute 
peak  loud.  In  ou<esof  «>ucli  continuous  service  thii!  i<)iowii an  actual 
sanng  of  dtf  per  cent  That  it,  the  fanner  rate  for  steam  power 
waa  never  leea  than  |21  perhoiaapower. 

'rechnioal  progress  has  been  focilitatod  by  modern 
methods  of  busmeae  or^nization.  The  pumping  easo- 
cifttion  fonned  for  the  pui'puse  of  pumping  the  irater 
from  the  initie^  of  the  liBadville  bean  iDe.7  be  cited  hy 

way  of  ilhi^trfition. 

This  astMciation  includes  nearly  all  the  leaiting  coiupaniee,  tui  well 
as  tbe  owneifl  ot  tarritovy  eubraced  In  the  LaadviUe  barfn>  All 


nriii'-  i:|.ri-iilirL'  witl'-in  ihe  aHiKX'iation  territory  iK'.ir  tin-  cist,  of 
pumping  in  jiroitortion  to  their  output,  baml  on  net  tmiclter  re- 
turns lew*  coHt  of  hauling.  By  means  of  counters  on  these  ]iuuipa 
the  amount  pumped  is  oompated  in  gallons  and  changed  to  the  aao- 
datlonattlieitateotlOcaDliparliOOOfBilona.  Thnae mtnea irMeh 
pump  Me  credited  widi  tbe  motnt  «f  water  tbey  bam  niaed. 
Takinir  tbe  eatbre  district,  Investigation  slkows  that  tbe  flow  of 
water  which  must  be  handle<l  is  not  less  than  15,000,000  gallons  a 
day.  Comparing  this  amount  of  water  with  the  average  daily  ton- 
n«f.'i'":  '.111'  diiitriut  for  IheiMUnt  year,  wcritid  that  SS.tttonisof  water 
are  lor  every  ton  of  ore  r«i>«eil.  Careful  et^itiiuatctiof  tlie  coat 
of  pumping  have  l>ecn  compiled  and  show  tliat  it  costs  4  cents  to 
pomp  each  ton  of  water  to  the  sorfoce.  Henoe^  tbe  cost  of  pnmp> 
htgrefemd  totbeoieinalnaaduaceof  $1.14  per  ton  eattracted.' 

SMhietion  of  ores. — Tbe  extrai'tion  of  tht^  metal.s 
from  tiie  ore  was  in  the  early  period  not  differcutiatt-d 
from  mintag.  The  most  nahiml  method  which  sug- 
gested itself  to  the  human  mind  for  dealing  Vith  the 
gold  bearing  rock  was  to  reduoe  it  to  the  name  state  in 
which  the  altuvial  g^uld  deposits  were  found  and  to  sepa- 
rate the  disseminated  particles  of  gold  from  the  ptilver- 
1  iseed  mass  by  the  familiar  method  of  washing.  Tliese 
I  prtmitire  methods  are  still  practiced  in  the  uplands  of 
Mexico.    Mr.  Kobcrt  Hill,  an  American  engineer,  who 
I  examined  some  of  tbe  auriferous  deposits  in  tbe  state  of 
Sonora,  thus  relates  his  obeerrationa  in  a  village  sfHoe 
00  miles  distant  from  a  railroad  station: 

n»m  the  adjacent  hills  the  quarts  ore  ma  brai^f^  hi  sacks  on 
bufroa.  This  waa  plated  upon  a  flat  atone  and  puhwizcd  with 

large  round  bowlders  by  small  boys,  this  being  apparcjitly  the  first 
progenitor  of  the  mo<lern  stamp  mill.    The  pulverized  material 

!  waa  then  placed  in  a  primitive  arra.'^lni,  ^'n  uri.l  ii  r  liiirty  il;iy-  pv 
a  penunbiilating  burro,  aud  umalgauiuU"!  I'hi^  iatlustry,  s<:>  the 
url  in<- 1  rijprietor  informe<l  me,  had  I'l  i  n  mi-ied  on  by  liimself 

:  ami  aii«5<ior8  for  many  generations,  and  from  the  ruins  of  tlie 
arrustras  in  the  neighborhood  and  local  tradition  there  is  little 
<loabt  that  gold  has  been  ntined  here  in  a  primittre  fashion  since 
the  flfBttnniBlonof  flonoiabytheSpaidards^  in  1890^  and  probably 
prior  to  tliattisasby tha  paofle  irim  pievloutfy  inliabited  it.  From 
this  place oawBid  ««fe«ad  the  eoantiy  btbsUtcd  entirely  by  the 
peasant  clas%  wboae  cidy  means  of  livelihood  was  to  proceed  to 
the  hills  when  in  need  and  procure  a  little  gold  with  wbidi  to 
purchiu-t-  the  commodities  of  life.* 

Amalgamation  \vn.<i  tbe  most  important  discovery 
inherited  by  the  American  miner  from  hi»  prcdcccs^rsi. 
Sarrivals  of  tlie  most  primitive  meHiods  of  reduction 
were  recorded  by  the  present  census  of  mines  and 
quarries.  In  a  few  ch»cs  the  ore  was  crubbed  in  ordi- 
nary mortar.s.  Atone  mine  in  Maryland  the  ore,  after 
beting  cmslied  in  a  mortar,  was  smelted  in  the  neighlwr- 
ing  l>lackainitb  shop. 

A  type  of  mill  ;.'t'ii>  lalh-  used  in  the  West  in  the 
early  days  of  quartz  miuiog  was  tlie  Mexican  arrastra. 
Aa  late  as  1880  arrutna  still  outnumliered  the  stamp 
mills.' 

The  Hinstn  in  its  simpleBt  ionn  oaorfslB  ol  a  dnsnlar  bad  of  rock 
ftam  e  to  10  feet  in  diameter,  with  walla  of  vertieBl  pIaok%  having 

<  Heport  of  the  Director  of  the  Mint  on  the  Production  of  the 
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Digitized  by  Google 


576 


MINES  AND  QUARRlEa 


nil  upright  sifHiMpu^  in  tfw  center; inm  vhldi  extend  2or4 
hwlMBtel  nma.  atain«  dracH,  weighing  TMwilljr  fran  SOO  to  3,000 
ponxtda  cuh,  ate  attached  )>>-  rop^  or  cIunimi  to  the  wtranltiM  of 

the  anna,  and  aru  slowly  drawn  around  hy  tlie  rotatior>  of  the  latter. 
The  depth  ia  usually  betwepn  \H  and  .Ki  iii«hi^<.  Tlie  (javeinotit 
and  dragsareof  the  harvlert  TOcl.  r  iiiM  iiii  iiri  .  ,.  ii;iiii,iM,v  •  •  * 
One  uifln  i>cx  shift  van  lake  can.-  of  iw«  ai  raj'tnu-.  Njhki  waterjtow  er 
arrastnui  workiiip  on  tailiue!!  are  hi  arranged  that  the  only  attend- 
ance needed  ia  in  feeding  and  diai-baiging  tfaem,  bo  tJiat  practically 
tbeklMtrnqaiMdialeaBtbautheoaiiMtaatworkotoneiiian'  Oon- 
tlnanu  anaatna  reoalve  no  attention  other  than  that  demanded 
far  refiaim.  The  anialler  arnwtno  are  worked  by  a  aiqgle  mole  cr 
hor$e.  When  naterpower  oliiaitmlile,  a  anHdl  ovenhot  htndy- 
gurdy,  or  turbine  wheel,  is  euiijliiytsd.' 

The  oapaeity  of  an  mnastm  does  not  exceed  4  tona 

per  day  of  t.wenty-foiir  hours,  sind  u.siially  vnrios  from 
1  to  2  tons.  A  crude  urruntru  oponitod  h_v  niulo  jxtwor 
can  built  for  $150,  which  ))laco.s  it  within  the  uicaitB 
of  iiiiuers  with  but  small  capital.  The  owner  often  does 
all  tlie  work. 

Wooden  stamp  mills  of  a  very  crude  type  were  also 

known  to  the  Spanish-American  iiiitu  r-^  A  quaint  ' 
specimen  of  a  bomtsmade  stamp  mill,  fairly  repreeeut- 
fttive  of  its  Spanidi  prototype,  'was  seen  at  work  a  few 
yo!n>  a<.'o  in  Georgia.  The  mine  and  (!!••  mill  wrvr 
worketl  a  few  moaths  in  tbo  year  by  the  owner,  with 
Uie  lid  of  his  aci«d  mo&er. 

The  son  packed  nelecled  ort  in  a  htm  on  hiti  hack  to  a  rudi; 
mill  a  quarter  of  a  mile  from  the  sliafttr  ami  emptied  it  into  a  nail 
keg.  The  ni  illu  r  u  d  the  mill  with  it  nhingle.  Workinir  tl.iiH 
from  Funripe  to  f imsf  t  tliey  eketl  out  a  living,  nes  er  iiiakiiii;  lL«i 
tb«n$l  a  day  apiece.  Tbc«tanip  itiill  haw  been  a(^■^lpted  hy  all  who 
Lave  Kftt  it  as  the  fir-t  nf  its  kind.  .\  10-foot  overshot  water 
wheel,  with  axis  i  limK'-ui  .i  at  one  side,  in  |>r«<i>i>ed  pusu,  eon- 
ititateB  the  motor.  Three  spindlee^  nnghly  hewn,  ate  shod  with 
tadUly  arranged  and  overiappmg  biaida  of  inm  (pieces  of  a  wheel 
tire)  boaud  by  a  ring.  These  are  the  stump?^.  The  mortar  con- 
gSsts  of  the  remnant  of  the  shoe  inateriul.  Flat  iron  plup*,  Wnt  at 
the  end,  nn-  -  arranged  In  the  axis  tliat  when  it  ri'volves  theBe 
plug8  eatth,  lilt,  and  drop  eaeh  noteheil  spindle  at  different  inter- 
vals. The  imrfen  of  the  ujnr'iir  i  liatnlK-r  is  a  piixri- of  in  i.  -t  ivi  - 
pipe  rolled  out  and  piucturcd  with  nail  hoieg.  A  coinbiuatiou 
elnii-e  box  does  the  wet.*  | 

Tliis  null  \^nw  imitat<>d  hy  other  miners  in  th(»  muw  | 
and  neighboringf  coimtie.s.    The  cost  of  couat ruction  of 
a  firnt-ckfis  mill  of  thif*  type  did  not  exceed  910Q. 
Fioiii  till'  Wooden  mill,  hy  gnvhia]  imprnvpnient,  the  ' 
present  iron  stamp  mill,  with  steel  shoes  and  mortal'^, 
was  developed.  The  modern  stamp  milling  process  ia  i 

doseril)ed  sis'  folloiv>: 

Gold  ftamp  iiiiliiiij;  i»  thai  pitrUeuiar  pro<'«*M  in  «  hiili  a  heavy 
cylindrical  body  is  niade  to  fall  upon  the  ore  in  such  n  manner  as 
to  crush  it,  and  thereby  facilitate  a  separation  lietween  the  goltl 
and  the  valueless  uiinemla  hy  which  the  gold  is  incased.  The 
latter  weigh  leaa  than  the  fonner»  and  are  removed  Iqr  tbeaid  of  i 
wnter.  ThecoU  Isllinicalleetedauoagh  the  agracy  of  mercury, 
with  vhidi  it  iPMdIly  fo«na  an  alloy  or  ainalitaiii.  From  this 
combination  It  la  finaUy  exbaoted' by  the  distillation  or  retorting 
of  the  luercury.  The  mechanigm  of  theitta!ii[i  ;i,  on  prineiples 
similar  to  tliose  underlying  the  crudest  devi.  i  b  u#i  d  hy  man.  It 
may  be  Ukened  to  a  hamtner,  of  whieh  the  shoe  is  the  hammer 

'Tenth  GenanSi  Vol.  XIII,  Report  on  Piedoas  Uetala,  pages  ! 
282, 288.  I 

*  A  Prelimiliair  Baporton  a  Dart  of  the  GoU  Etepoilla  ot  Cleoigia, 
pageB<ie,W. 


bead,  the  stamp  stem  is  the  handle,  and  the  die  is  the  aaviL  The 
oiellaeK  lias  been  com|iarad  toaaiitalnKk  by  a  hammer,  whoee 
Wow  hiM  separated  the  valueleea  shell  (the  quartz)  from  the  v-al> 
nahle  kernel  (iho  t;old  ;i.  Water  covers  the  die  and  the  ore  lying 
tipon  it.  The  blow  <i(  llie  lalUn;{  <lauip  not  only  rni.ahes  the  ore, 
liiit  also  caiitrfs  a  violent  puUation  of  the  wnter.  That  pulsation 
bfiomies  i-onverted  into  an  irrx-anlar  spla-!h  atninst  the  nde?  of  the 
mortar.  The  latter  ha.i  an  opening  in  front,  through  whii  li  the 
water  i'b  diwhaiv'eii,  .arryiti^:  it  the  crushed  ore.  ThiSa 

calle<1  the  "pulp,"  spc-ad^  i(<eli  over  tablea  placed  on  an  incline, 
which  are  lined  witli  a  luotal,  oaually  copper,  having  an  amalga* 
mated  aorfaoe,  nicfa  aa  will  an«el  the  paitidea  of  gokl  and  at  the 
san>e  time  peniiir  tlte  L-niinn  of  rpuirtz  and  other  vshieleM  mateiisi 

to  piia)  over  it  and  out  of  tlx-  mill.' 

With  the  further  profrress  of  gold  mining  n  ))ointwas 
renf  :i.<!  uh. n  fl:,  -tarnp  mill  wu.-;  found  inade^jniite. 
After  tiie  gold  bearing  vciu.<it  liad  been  worked  to  a  cer- 
tain depth,  wmally  a  few  hundred  feet  below  the  sur- 
face, ihi'  woidd  ccn^,'  |i>  Ix?  '"free  iiiilliiig"  and, 
becuu.-ic  of  the  lack  of  thoi^c  clmugeci  which  are  due  to 
the  penetration  of  water  from  the  snrface,  would  be- 
conic  "  refnird ir\ fiiat  i-;,  locked  up  in  unidii  \vith 
iron  pyritc  and  other  matcriahi,  so  that  it  would  not 
amalgamate  with  quioksilrer.*  Many  mines  were 
;il):in(lone<l  when  the  free  milling  ores  ^■^uvc  mit.  In 
Gilpin  couDtj,  Colo.,  this  condition  was  met  with  very 
early  in  ila  mining  history,  at  levda  vaiying  from  IQO 
to  200  feet. 

The  miUa  which  had  previooaly  been  eKtiacting  from  00  per 
cent  to  70  per  cent  of  the  gold  contents  gradoally  oommenced  to 
retuiB  only  CO  per  oen^  40  per  cent,  and  then  90  per  cent  None 
but  the  lidieat  ore  would  now  pay;  the  ntilb  swallowed  up  two- 

thirds  of  tlio  yield  which  shoultl  have  rewarthnl  the  miner".'  toil; 
some  of  the  mimn  were  foife<l  ti>  *hut  down,  while  othei-s  liad  to 
confine  t!ii';r  I  li  \  i'lo[)nient  to  tlie  narrower,  richer  iKirtionw  i>l  the 
1ode.«.  *  *  *  .\t  lliii*  juncture  a  small  smelting  establishment 
Ku.-^  erected  iu  iiie  di!<t rict ,  and  the  metalloiglat  cams lo  tho  MBcno 
of  the  h»t^^■  ■^  ■:ii!lrM:i?'..^ 

The  problem  wu.-j  nut  fully  iiolved,  however,  until  tiie 
eighties,  when  the  proeeiw  of  conoenttation  was  intro- 
duced. 0:\]y  rii  !i  ..i'.  -  l  oiikl  bear  the  expense  of 
nhipmcut  tu  distant  ^melteris.  As  a  result,  low-grade 
refractory  ores  which  conid  not  be  treated  by  aBmlga- 
mation  were  thrown  awiiy.  The  new  |i!<i<>  (if  corn  cn- 
tratiou,  which  reduced  the  volume  of  ore  to  be  shipped 
and  treated,  was  tantamount  ttr^  discovery  of  new  gold 
mines. 

An  illiLstratiou  of  a  nKKlern  stump  mill,  equipped 
with  a  concentrator,  is  shown  on  Plate  IV. 

The  following  description  of  (hi«  ]ir<<cc-<v:  i^  cotidensed 
from  the  report  of  the  Colorailo  Inueuu  of  mines: 

The  system  of  ore  dreatdng  known  a«  concentration  ie  one  of  the 

most  important  of  all  pron^ssen  applied  to  the  treatment  of  ore?^ 
carrying  low  values  in  (told,  silver,  leail,  and  cojiper.  There  i'' 
probably  no  other  liu-  .f  ,ire  drewin-r  so  univi'r>^allv  I  _\,.t- 
withstanding  the  new  rlevices  iiitrrKhuvd,  all  are  iii  hue  n  ula  ihe 
early  and  orii^inal  dejiijins,  differing  only  in  the  manner  of  applica- 
tion of  principles  involveil.    The  theory  of  I'oncentration  is  l>as«l 

'Stamp  Milling  of  Gohl  Orce,  by  T.  A.  Uickard,  pages  I,  2. 

♦Hei>ortof  the  Director  of  the  Mint,  1WH  :  "The  Future  of  the 
Uold  Supply,"  l>y  X,  fc>,  ."jluiler,  of  llarvarvi  Uuivcrsily,  from  the 
IniemaiKinal  Monthly,  Kovemher.  It^)l. 

'8tau|i  Milling  of  Qold  Ores,  puge^  12  and  14 
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U|>i>ri  the  vHriiiljIu  ^'lH•t■ilic  irrHviiv  «(  tlie  liilfcn-nt  ininenila.  Its 
apiilicatii  [.  1-  t'  st'peiratf  the  various  metal"-,  r  li,  i  f  tlioi^  Imvinjt 
valiif',  liiiU  r<*j»-i  t  tli4'  r«niiniii«lt*r.  A  li«rjf<*  pnijwirtioti  i>f  tin*  •-■<.»ii- 
'  ■  ii  '.itO"  iiijirkeksl  aix^  (lurivixl  lrt>m  (hw  Htatiip-inilt  tailiii;;^. 
\\  'ii  -  I  till'  valine  in  tiiiliiijw  is  in  form  <>{  jiyriU;,  cliiilcopyrite, 
^.ii'iiA,  with  golil  aixl  silver ataodated,  tbe  ore  pamea  direct 
Ikhu  tiie  plates  to  different  pattetna  of  oocillatingi  or  bana|riiig, 
tables,  and  the  aapamtaan  niade.  Where  the  baae  tninerala  occnr 
in  coniimrntivdy  large  cry«tali<  the  stamp  Imtlery  ih  often  pmM  iled 
by  eruxher.  rolls,  Mxln^  Bfniejis,  am)  hartz  jigs*,  tht<  jiga  yielding  a 
e<mrM>  concentrati'.  and  the  tailin)>s  from  jiga  being  ncndied  In 
baUery  uver  the  pUttt'^  attd  tabtes. ' 

The  problem  of  an  ooonomical  process  for  the  trcint- 
Oiont  of  low  ;rrndp  ons  for  many  yvars  tempted  the 
jnreniive  spirit  of  uiiuiug  uien,  ^laay  processes  wero 
deviwd  only  to  be  rejected  by  ex  pe  rience.  The  "  proc- 
e.-*^  tnun  "  iM'ciiiiio  tlio  object  of  cheap  ridicule  even  in 
oiScial  publications  It  was,  liowever,  owing  to  tbe 
efforts  of  one  of  the  multitude  of  these  ^'process  men*' 
that  the  cyaniJiii^  prtX'Of.s  was  inveiitetl.  w  !ii<  h  cjuve  to 
the  world  tbe  wealth  of  ijouth  African  ^'old.  At  tir^t 
the  new  process  was  met  with  distrasi  by  pmctieal 
mining  men,  but  its  demonstrated  smcess  overcame  the 
doubts  of  tbe  olteptics.  Immeiiiie  dutups^  of  luw-gnidu 
ore  and  t«iHni;s  which  had  been  accumulating  since  the 
l>ecriniiin}r  of  mining  opei-atiODS  weie  takea  up  and 
reduced  by  tbe  uew  process. 

It  is  estimated  by  Profesaor  Mnnroethat  in  1902  ^Id 
to  thf  vnlu.'  of  S^s.otMt.CHjo  was  prodiieed  t^y  tin  (■\  ;itii.I- 
iug  process  iu  the  Uaited  (>tatc«.    This  ivpi  esents  au 
■dditjon  of  18  per  cent  to  the  prodnctirity  of  deep  ' 
mines. 

Impruvuuiuut  iu  the  procc!>!>ed  of  extruding  tiie 
metals  from  the  ore  is  a  potent  factor  in  the  develop- 

Tiii  lit  of  miliinjr.  T'y  the  old  amalgamation  process  not 
moix'  than  7<»  per  i-ent,  and  uiiually  not  more  tbau  (iO 
per  cent,  of  tbe  gold  contents  of  tbe  ore  was  saved. 
With  the  aid  of  moderii  |)n x  cs-r:.  iiiurr'  tliao  90  per 
cent  of  the  vmrny  contents  can  he  recovered. 

General  industrial  eondiitoiu.^T\m  development  of 
the  railway  system  with  ?  rii,si'r|nent  rednctiini  in  freight 
i-.i(es  has  greatly  .stimulated  tlie  growth  ot  gold  and  sil- 
\  er  iiuoii^.  When  mining  operations fir^t  commenced 
in  Arizona,  some  mines  were  3<)t)  miles  away  from  the 
n«Ri'<wt  railroad,  and  machinery  and  snpplio  were 
brought  in  liy  mult!  teams.*  Twenty  years  ago  no 
mine  could  be  worked  there  which  produced  ore  worth 
less  than  $150  per  ton.*  In  some  mining  districts  of 
Cnlorn<lo,  n-  lutf>  liftoen  ycar.s  ajro.  Iii  t'oii'  tin  \  \\,'re 
reached  by  milways,  all  ores  were  .-ulijicl  lo  livight 
cbargesj,  vailing  from  to  SlOO  per  ton.  These  con- 
ditions are  now  largely  a  thing  of  the  pa.st.  To-day. 
all  imp<»rtant  mining  caiiips  are  crossed  by  spurs  and 
switches  cotnieetiiig  tlie  principal  mines  with  the  main 
railway  line.  Th  is  means  a  saving  of  many  doUara  per 
tarn  OD  all  <»es  shipped,  besides  a  saring  on  ooal  and 
other  mine  supplies.  Tbe  decrease  of  the  aveiage  value 

'Beport  of  tbe  State  BnrMaof  Miaeaol  Colotado,  1S07,  mom 

134  and  133.  •       « i-^ 

■Heport  of  the  Directoxor  the  Mint  on  the  Productiooof  tbe 

Procioii!^  Metals.  liHJl,  nana  72. 
•IWd.,  1884,  page  60W 
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ot  the  ore  per  ton  has  hem  noted  on  a  pieeeding  pajfc. 
It)  the  light  of  present  >itati.stics  tbe  following  quotation 
fi*otn  a  re]M)rt  piiiilished  twenty  years  ago  OD  ejlvev 
mining  in  California  is  instructive: 

Only  ore*  worth  from  $k<0  ti<  $2iXl  are  cent  t<j  niilU.  Iticher 
ores  are  !«iUl  in  ."nih  Kninciwo  or  eUewhere,  while  the  low-^jrada 
ures  areiliiiiiiKsl.  Duuip»  arecovereti  with  a  lar){e quantity  of  ore, 
the  k'rcater  poHioii  of  which  is  lowgnde^  averaglBg  from  910  to 

itV)  to  the  Ion.' 

Silver  ores  averagiug  from  ^>  to  >f»><i  to  the  ton  are 
to-<lay  i-onxidered  eseoepUcMiallj  rich. 

The  decline  in  the  average  grade  of  nvv  initu  !  und 
treated  must  not  be  mistakeu  for  an  indication  of  wliut 
die  economists  eall   dimf  niabinf  retnins."  Tbe  dnmp- 

ing  iif  :i  pi<rlt<in  of  the  ore  after  it  has  Ix'en  raised  from 
tbe  mine  increases  the  average  cost  of  mining  per  ton 
of  ore  treated.  Since  it  baa  become  poasiUe  to  treat 
low-grade  ores  hich  formerly  hud  lo  be  thrown  away, 
the  returns  ha^'o  increoeied  iu  prupurtiuu  to  tbe  oxpeui»e 
per  ton  of  ore  actually  raised,  there  being  no  additional 

cost  of  inintnjr.    Thus  ]inirbietion  has  l)een  I'lieaix-ned. 

The  combined  etleet  of  all  iheisti  advances  in  tbe  proc- 
essen  of  mining  and  reduction  and  in  transiM>r(ation  bae 
been  the  reopenitig  of  many  mim  -  \\  liii  h  were  almn- 
doned  years  ago  when  the  supply  of  tuc  vt  i  y  rich  choieo 
ores  had  been  exhausted.  Stiys  Mr.  Yale.  wh(»  btts  for 
nt:ii>v  years  been  a  close  student  of  mining  conditions  in 
Califortiia: 

.\long  the  mother  lode  the  l>est  pay  iii}r  minea  of  to^y,  and  the 

»leei«est,  are  llio)<c  which  had  lain  idle  for  umny  yearti,  Imt  were 
intelli'ii'ntly  n'o|H'iie<l  and  ]iro[H'rly  iHiuipped  w  ith  iii(»lern  niachin- 
ery.  (■a|iitaU.'<ts  m^>iu  to  pn-fer  to  reojien  a  liiir  ■  m  1  ii  li  had  inaile 
a  rv<  ord  for  bullion  oiitjuit  ii>  it»  early  hi^ti>ry  ratiier  than  to  take 
llie  ehimce?^  oti  ojM'nitig  itii<l  i!evelo]iiiig  an  I'tilirely  new  pmspeet. 

i^veral  of  the  ninc-t  pMdiii  tive  mines  at  the  prcaeut  day  are  tliuae 
which  were  aiiundoiusl  twenty  ortliir^yeana^Otatadepthof^OO 
or  500  feet,  when  it  waa  thouj^bt  there  waa  notbiuf  worth  seeking 
for  further  down.  On  the  reopening  of  these  mines,  however, 
«}'8len)Atic  deep  «nkin«  W!i.«  earrie.l  on,  sinev  which  time  they 
have  been  much  mon^  pntlitable  tliau  during  their  esrly  (-.irc^T.^ 

The  introduction  of  improved  machinery  and  ix>duc- 
tion  methods  calls  for  a  large  investmetit  of  capitaL 
The  etleet  of  the  technicai  progreos  has  therefore  been 
the  gradual  displacement  of  the  small  operator  work- 
ing his  mine  without  hired  Inlior  on  the  "'grub-stake^' 
plau,  and  tiie  concuiitraliou  of  gold  and  stiver  Bituing 
nmler  the  management  of  large  companies.  The  gen- 
eral trend  toward  prodm  finn  mi  a  la:  hI,.  l^.js  alrc>a<ly 
beeu  noted.  Tbe  muvciueut  toward  eumbiuuliun,  bow- 
ever,  has  as  yet  not  reached  tbe  gold  and  sih'er  nunes. 
.*>mall  properties  have  liere  and  there  l>een  i-ombined 
into  larger  ouei^;  >«till  thoite  siuall  aggregations  in  no 
way  differ  from  ordinary  incorporated  rompames  and 
lack  the  maguidiile  which  is  ehanii  li'i  i-tii-  i>f  a  iiiodern 
industrial  cuuibinatiun.  In  tlie  reduction  of  oros^,  on 
the  other  hand,  combination  has  made  oonaiderable 
progrewji. 

<  Beport  of  the  Director  of  the  Mint  oa  tbe  ProdooUou  of  th* 
Preciow  Bfetala,  1884,  pu<:e  -MS, 

nm.,  x^r^d^^  ^.^.^.^^  ^^^^^^ 


578 


MINES  AND  QUARRIES. 


TUH.K  m>.-I)i:TAlLKU  i?l  MMAKY, 


« 
1« 


11 

u 


n 

M 


15 
U 


17 


n 


n 

*2 

it 

):> 

47 

ia 

M 


NiiiuIht  tit  mini's    

NmulR^r  iif  ■•(iL-mMfi.        

I  liftriK-tfr  iif  uwiu'n-liip. 

ItitUvlilmil    ., 

Firm  

li)('i*r)M}mt4'il  ((>iii|Min   

<Mh*T  fonn*    

hAliiritNl  i>t1i<'iiil-.  <'Ji--rk%  4'1'.'.; 

T'ituI  niitiilK-r  

'Xoial  <itliiric«  

iii-rH-rtil  itliii'i'r*— 

XtimL>er  

Sjilnri*--*  

Su|iitli)ii'iiilfiiK  iijuimjevn.  foiemen,  mttreyot*,  vUi. — 

Sinolwr  

SaUarin  

Foi«int.'ii  below  frouud— 

Number  

Salailei.  

Clerks- 
Number.................  

SaluiM..  

.\>;Kr^'Ki»<'<iv«TitgeniiBiber.   

.iKurixiiU'  n  ii^K  ,  

AbuVB  Kf  'KlMt— 

'Haul  Hvcmirc  noiubrr  

Total »     

Ettg»i««i>.  lln-meii.  Kitd  other  mccbanti-*— 

ATcrute  niiaber  

WawM  

A*aM(i>  nunUicr  

Waaee  

Bogr»iiMicr  w  rear— 

nvoibOT  


\1.W2 

it 


All  otlwr  iintnHMnicw— 

A  re  rave  nunber  

WacM.  

Below  ground- 
Total  tatttgt  numtor  

TMal  wagM  


Avenge  noiu  bet  

Wnaee  

Hlaem'  beipen— 

Aveiaa*  iimiiber  

W««e«V.  

Bor*  u>dcr  M  ftm— 

A  vcntfc  nuBbei  

Wa(H.  

All  MMr  waye^enien— 

Avenwe  amber  

Wwex  

AveniKv  niimU-r  at  wi^atammtmt  iVHifflnl  Aiily  micitol  |My: 

jv.7r>  iM  *n.s»j  

Jl.OII  t"Sl..'l  

91  r>to$l.r>  

sr. w  ('if  1. 74  k  

8l.7r.  toSl.i>i>  

S!MU  to  ri  M  


71 

» 
n 
n 
n 
n 
n 
w 

79 
>n 
«1 


K.'i«tM»?;<. 

f.'.Trj  to  S.' !W  

53  «)  to  ja.'.M  

$1  i%  to  fAAV  

Sk.Ml  to  ja,-4  

«■-«  Tfi  In  tS.Sd  

'■<•  t.i  H.M  

i  i  .  ■  iinrt  OTCT...... 

Pin' III  I'll— 

80.7.1  l<i  JO.W  

tl.iJOIoSi.'l  

loJI  Ti.  ,  

»I.7.'>tii?I.V9  

r.'uu  l•<fi■J^  

*i:!.M..  fc.j!*..   

Rt.Wt.irj74  

r.'.;r>  to  fiw  

Jll.dU  lo  ti  2i  

»:»  ii  to  SZ  AV  

sa.rK)  10  « 74  

K(.75  tSM>  

M  00  to»)  Jl 
(1.2^  ami 
MeohlniM'".  bsuL  k'iajUr 

JII.7MnW.71l  

St  W'loSl  iJ   

SI  ITi  loSl  «!l  

SI  .'lOloSl  71  

SI  7  it<.$1.'.l!l 

Si  mi  to  .'I  

r-vi*!  to  I.I  

82. VI  io«:'.7;  

fc7:.  inr.Miy  

8;t  ml  111  f.i.Jt  

f  ii  -js  I..  »;t.  HI  

sn  .V)  ii>r.i  71  

S;i.7.'-  lo   

54  0Utii»4'JI 

ititi)  uvi-r  


ft.eTe.TTD 
*no.us  : 

ti.«Mv«as  I 

m  I. 
•IH.1II*  i- 

3Mwl4a  ' 


luaM ! 


«i. 


4,m 
utu 

SI 

lMua.MO 

24.9H8 
R-I.M3.NM 

1,1118 

H;OM.jBl 
c 

■»2.a7 
Hi,  aw 

iBilMilK* 


cflrpt'iitcni.  :^iiit  ottii-r  iiui-iuiuie-. 


C 

e 

3 
5 

nr. 

SMI. 
f4  ■ 

an  . 
*\- 

10 

4 :. 

IS 

•  . 

72  . 

V  . 

144  . 

t>  . 

I»  . 

,t  . 

»  . 

I:  . 
i: 

H 

ii 

30  ;  . 
I3IV  . 

74 
171 

ll^  , 

fMM  . 

m  I . 

387  . 


7 

fli.na 


tn.i8t 


18.1m 


H 

17.  WJ 

18,  8*0 

7 

«.<» 


7 


7« 

7t 

1« 

16 
4S  I 


•MilffS 

fUT.an 
» 

fa,s>7 


|i.M.9Sll 
4M 

«• 

at 


nil 

Sit 
M 

r» 

n,eMi,s4e 
w 

418 


1!W 


iBiTTa 

r.m 
r.i«i»«s 

a,  an 
1%  oat  5a 


li.as,an 
sat 


am.a 


107  1 


1 

tl,OH 

laiGtaGe 

5.314 
M.6W.454 

;i,7S« 

I.OIS 

ma.  Ill 

3 
608 

iMiOn 


OoloTvdo. 


l,14lk 
fl.«BT.US 

140 

nso.tm 

»i 
ffai.au 

ta 
|us.«oa 

174 

fin,<5i 

tf.agD 

flI.»lv>!St 

],aa6 

$9.50^  4M 

i,aa« 
li,iM.iia 


na;iiu 
1 


tl.57».7D» 

T.n5 

IIMaib64I 
•twSlll.«ll 


una 
fi,aH.ai» 


II 

57 
« 

M 
7 


II 

.... 


CC 
14 

la 


17 


SI 

191 

4'.' 
141 

10 


t» 

a» 

193 

411 
IM 

U  i 

«4  I 


Digitized  by  Google 


Digitized  by  Google 


UNIVERSiTY  Of  ILUNOB 
UfiBANA 


Digitized  by  Google 


GOLD  AND  SILVER. 


PfiODCJClKG  MINE8:  ItOS. 


Idaho, 

Hooutia. 

Nevada. 

teo. 

1 

ItOtM. 

nub. 

t» 

iV 

UM 

HI 
« 

15 
15 

an 

!Mlt 

3 
S 

40 
40 

a 

* 

01 
« 

4 
* 

s 

0 

» 
lOS 

2 

n 

» 

83 

C 

US 

« 

1 

1 

do 

ta. 

24 

44 

1 

1» 

a» 

4 

0 

0 

l,» 

I 

V 
1 

It 

il 

;i 

2 

M 
KM,  MS 

m 
mo,  OS 

SI 

tU>«7 

no 

tlifi, 473 

V2 

14» 

ia»i,si7 

4 

tl.Oli 

'■{ 

t3e.iii.5 

1 

l'.< 

tJIS.Mii 

u 

» 

2 

Ui 

•J 

:i 

164 

IN,  Ml 

m 

4* 

tse,a»e 

*li',.Mj:. 

W.tw 

^i.  H.».l 

17 

•10^380 

S 

fi.  u'-. 

It) 

fl!,7i...i 

107 

to 

to 

no,  no 

1 

1;' 

III! 

) 

0390 

1 

set,7« 

f-'li.'.'V. 

- 

S'JIi.  4'.'> 

40 

$44.  Ii4'.l 

-^.^ 

W.IWB.Mfi 

11 

J) 

1 1 

1 

I.'. 

4I> 

"2 

- 

1 ,  (IT'. 

Si;i  'iji 
s«ii;,  71 1 

■  ;;i 

$l.'..'.^''i 

.'.•ji  1 
J  ..'.'IT.  i.y, 

$■11  fJH 

:i.  :U'.> 
s:t,  ITt.  .y.' 

339 
t38X,«.Vl 

01.  ^<t< 

4:> 

sn.MH 

ii 

034.570 

1111 

082,403 

KiT 
W?B.(IU6 

S72 
Mm,  ATS 

HI 

itt 

4  mi 

j:>7.  777 

.'ill 

»)7,*M 

>.'#", 

?!lll.7Jl 

{>'.'! ,  •<  v." 

IT 

«> 

|!Sa.4»4 

« 

07.067 

SI 

012.  M- 

tm 

1» 

<• 

HH 

38 

Of.  4110 

Mi 
fflO,7» 

14 

•l.2» 

3» 

«i»^38» 

6 

^331 

III 

P*,  'M  l 

m 

117 

a 

SI 
2 

31 

M 

12 

1 

1  ,_, 

•S.IMO 

s 

MM.  134 

:>. 

nm 



HM 

373 

IMO 

2M 

w 

•ISO 

'J.l 

fl.1t 

f  I ,  Wl 



4»7 

Ills 

S'.'l.lr21 

?>,  iM 

>t71,tlW 

t478,i;4 

oc» 

21 

3 

02,443 

2 

fjMt 

•i.sn 
«'.'.:i;7,'-«'.'7 

TIKI 
ST.Ki,  T<4 

-IT* 
f-_>T>,  V.'T 

41'> 
S4>  'JtM 

7>.0'.« 
FJ.  7.1J 

t.  *<it 

8l7l«.rk74 

17 

$111.  •ta 

ll:» 
57IK  :;..) 

1. 

uU 
IMHkWl 

J»i 
0121,093 

:i:!ir 

2-* 

5 lit,  '.RIO 

;MI 

f  1.  )T:i.  hi7 

l.';'ty 
5],.'H7..Kil 

17 

*l. 

lil't 
51TI  .Ml. 

ir» 

il^3l» 

►•J 

UK,''-! 

m 

l«SI^44t 
1 

tsa 

IK 

M 

I* 

l>l 

tij 

■_*l 

Sid,  t;mi 

«;ii.-,iT 
1 

Si  J.  1M< 

Sli.  iMm 

*J'hl.  >M. 
1 

8l:t,  LH' 

fT*! 

m 

St 

17 

IV 

a.1 

).J7 

'j>; 

 -!  

2 

6 

HO.  937 

oi'.vn 

tt,ia3 

•tl.3l» 

OttHKSVT 

H,iao 

4 

4 

..■.■a...  

3 

i,' 

i 

.......  .... 

2 

1 

1 

1 



s 
I 

1 

i 

« 

1 

10 

It 

4 

3 

1 

s 

:t 

M 

1 

«f 

n 

10 

r. 
1 

M 

36 

1 

4 

1 

2 

0 

i 

U 

110 

« 

10 

> 

« 

47 

U 

1  1  

3 

l« 

lit 

2 

1 

1 

2 

I 

• 

3 



* 

1 

 ,   

1 

2 

1 

■_' 

1 

1 

I 

3 

 ..  .1  

3 

'I 



I 

b 

4 

3 

2 

....  " 

It 

3 

• 

2* 

It 

2 

3 

1 

iL... 

3 

4 

6 

2 

I 

2 

2 

:::::::::::: 

:::::::::::::: 



It 

2 

4 

1 

3 

4 

1 

1 

S 

1 



4 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 



n 

""' 

i 

4 

11 1  

■. ! 

« 

7 

7 

11 

4 

•ja 

* 

:! 

1 

s 

u 

iv 

n 

« 

39 

U 

41 

13 

1 

1 

1 

4 

3ft 
If 

« 

» 

14 

(2 
» 

3 

•i 

2 

]» 

1 



1 

9 
10 


v.; 
II 


17 
18 


Ii! 

:'4 


III 
■11 
I  42 

I 

** 

4S 
46 

■17 
js 
IV 
.•*> 
U 
Stt 


r.i 


CO 
Bl 
113 
«» 
M 
ttik 
» 

r.7 
«» 
o> 
w 

71 
72 
It 

|M 
7« 

I  7« 
77 

1  7» 
70 

>«1 


)  Inclttdcii  op«nit<m  dMrlbuicd  m  MIqwk  Artmwuii,  1:  Msiyland.  1:  TcnnaKc,  3:  T«»mi,  1. 


580 


MINKS  AND  QUAliKIES. 


Table  U0.-I)]:;TAILEU  i>UMMAKY, 


Av«l 


inca 


iranbrrof  wmmmum  «t  ipaeMad  didljr  Mot  of  w—CovVA, 


m 
«o 
•I 

•1 

III 

M 
K 
M 

n 

!« 
ft 

IDl  j 
Iffi 

in 

10) 

1117 
ion 

no 
111 

112 

iia 
III 

lis 
II*: 

IIT 
UN 
ll'.J 
1-31 
121 


IJi 
r.'4 
li^ 
1> 

12M 

129 
IW 

I  a.' 
i:i3 

liM 
18ft 
US 

137 

IMI 

ni 
it'j 

I4U 
144 


HT 
1414 
]l» 

ISO 

ir.l 

152 

ir.n 

iw 
I  a: 

IN 

in 
isi 

i« , 

ice 
i« 
Iffi 

i« 
i» 


't.7S  ««!».«•. 
llMto<l.M. 
ll.a»totl.4«. 
lUWton.74. 

1.00  loi 
ILlliU»| 
tLBD  to  11.74. 

•LOOIOILH. 

fS.ilS  taM.4r 

nj>otois,74. 


Kl.Tr>(otR.»  

{4(N>(ri$li4  

V  .'^iinil  over  

!v  50  III  ;i  

!0.7!>  tu  

gl.OO  t»  SI. '.'I  

SI  jr.  (11  SI  4v  

3l.°iOM$t  74  

!l  ::>tii!l  w  

ri-ou  til  ji.'.'i  

ri.iioiii^.Mvt  

$-j.si>  ui  t:.'i  

f.'Tr>i.if.-"(<  

M>M  Si-;i  

f.t.':<(.i5:i4'>  

gS.'ilM.iSJ.Tl    

»,7r.  (II  $',,■".  

SIWMS-I.M  

Tluiidtin-.ii  Miiil  tmck  toycf*— 

r.'  w  til  t:  a  

S■^    til  74  

t.'  7r>  til  5:.'r>  

S;t.i>i>  til  '.'I  

St  'jr>  til  $:i.i'>  

S;«  .'ill  til  Si  71  .... 

fi  i:>  til  

(liK.)  til  

ii     mill  <iv«r  

Bo> iiii'Ifi  m  »■«•■•— 

'ii.W  

$.i.DI)l<>$l>7l  

J0.7.-jl'tS(J.'A>  

SI.«1">8I,'.'4  

Sl.'.'.'i  1.1  ?1  l.i  -  

si  .yx.isi  71  

ti.lH)  f'lti  Mt  

All  i.ih'.r  WKei'  oarnera— 

fiiji)  tii<lll  71  ,  

S<J.7.'.  (..yi.'/.i..  -T  

$1  lO  in  $1  .-4  

il  »1  III  

II  .vn..si  71  

»l.7'.  I.I  J I  W..     

?j.iiii<.rj,v'i  ,  -  -  

SLVi'i  t.l?.'  4'.<    

»J  .""I  to?.'  71  -  

¥J,7'i  III      

SJ.i.'J  to  K.'JI    

J^i.^Mi.StS.l^i   

toU  71  

?:f.7-.  i.i$:i,'.';i   ■ . 

?l  i.V  (..«(, '.'I  

$4.'JS  iin.l  iiv.  r  W'.:."  

Avt-raKt-  iiiiinl..'r  nl  u>ti;.- .  iirnt^enilriafra  dUIIVCMsil  IIMnMD: 
Men  \*j  yciin-  snil .-r— 

.liimiitry  .   

I'V'br  imrv  

Miinh  ■    

Aliril  

Miiy  

J  urn-  -  * ■ 

.Ilily  

AMKll-t  

s.'|.|t?iril.i'r  

(I.  i.ii.i-i  

Novt'M)I«'T  

IK'i->'liitM.T  .  .  

'  .l.dlii.'iry  

F.'liriiiirv  

M«rrli  

ApftI  

May  

Jane  

July  

Aufftnt  

8«i>l*mbi^r  

Oololwr  

KoTember  

Di>cein1»K...,  

Qratmct  work: 

Amoom  paid  • 

NinDher  gl  emplofea».  


Voltc48(»t<«. 


W 
II* 
15* 
lit 
117 
IM 
9H 

m 
%m 
%m 

74» 

4,m 
m 
•It 


14 
t» 
40 
23 
1» 
W 
1.16 
l»4 
410 
102 
l.OIB 
2W 
OR 
S 
4 

I 
5? 
-.» 
177 
2» 
207 
» 

ai 

3 


4 
1 
ft 
t 
ft 

22 
<» 
MM 
U 
107 
2«* 
lilKl 

l,.v>;t 
401 

2,m 
m 
w» 
in 

ISO 
119 


3i,m 
turn 

SI.  810 

iM,«llft 
87,1(4 
»,»» 
117.101 
S7,I40 
i».7» 

IK.  12* 

«.no 


117 
37 

•a 

31 

JS 


.11 


•80 


1 

m 

S 

12 

IDS 

S 

74 

» 

47 

HI 

• 

t,»l> 

MM 

S4 

Oft 

435 

271 

1,*I7 

s,4fa 

7ft 

lit 

4» 

M2 

117 

M7 

S 

171 

6 

M 

4B4 

3 

a 



i  . 

Hi  I 
4«  I 
U5  '. 


I: 


,J. 


I  ! 
IS 
fti 


V 


ftl 

118 
30 
50 
«l 
74 
1« 
21 


i,m 

1,774 
1,447 
l,.t3» 
1,!W7 
1,415 
1,4M 
1.4» 
1,443 
1,49S 
1,471 


ll.L'lXI 
2 


4si7, 14K> 


■20 
IM 

m 
<ii 
» 

m 

M 

M 

10 

7 


7.  «0> 

8,  on 
K,m 
8,in 
8,  in 

7,818 
7,8IB 
7,7*7 
8,001 
8,001 

i.Jti 

7 
7 
7 


7  I 

7 

5 

a 
ti» 


s 

389 
2Z3 
H 


i 

101 
4 

110 
» 
21 
3 


:» 
l  .'>7  I 
310  . 

n  \. 

m 
1,1"; 
aui 

231  ' 
II 

» 


lt,t»7 

U.IH 
1I.0» 
U.B7S 

II,>I2 

11,  asp 
11,  oat 

IOlOM 


V, 


T<i; 

473 


Digitized  by  Google 


GOLD  AND  SILVER. 


581 


PRODUCING  UINXSi  1902-C(n>UtiQed. 


Xcrw  Hex- 

Oregon. 

Houlh  C»r- 
otbuL 

.S;.»UtU  IM- 

kotii. 

Utnti, 

Vinrinui. 

\Vi«>liiii|fton. 

WyumiUK. 

All  olhr  r 
M«  !*•♦». 

JH 
■ft 

IT 

IV 

a 
s 

w 

14 

mm 
H 

1 

17 
J 
4 

Op 

n 

V 

so 

lit 
III 

U 

1 

1 
B 
V 

H 

at 

MO 

■ 

IT 
4 

II 

47 

«T 

n 
w 

4 

147 

BM 

42 
40 
1 
» 

12 
« 

217 

Ik 

M 

a 

8 

4n 

BS 

81 
t 

71 

11 

MtMim 

B 

w 

« 

4 

m 

A, 

2 

• 

12 

7 

JW 
IB 
It 

jt 

V 
M 

4 

» 

an 
• 

21 

It 

if 

S 
1A 

« 

1ft 
W 

"■*" — * — 

s 

71 
tl 
« 

u 

""•""""•I":::::::::: 

4 

« 

IN 

* 

9 
11 

II 

u 

M 

» 
V 

1 
* 

T 
II 
1 

■1. 

V 

8 

27 
S 
M 

« 

11 

0 

12 

1 

V 

4 

8 

1 

1 

1 

1 

1 
I 

4 
J 

1 

• 
• 

1 

1 

1 

J. 

II 
IV 

1 

V 

10 
t 
* 
* 

• 
# 

PI 

MP* 

■V 
M 
W 

? 

1 

I 

i 

1 

s 

] 
M 

» 

it 

2 
4 

» 

111 
1 

ft 

1 

1 

a 
m 

n* 

iU 

11 

1 

] 

4T 

• 
« 

ft 

V 

U 

1 

m 

5 

1 
t 
3 

31 

1 

u 

» 

V 

ft 

9 
M 

16 

1 
1 
1 

I 

******** 

1 

4 

47 

23 

u 

2 

M 

1 

fft 

1 

2 

g 

i 

IMI 

1,  71-H 

a,  347 

u 

im 

22 

r.ii 

TM 

*■  i  V 

1.474 

at 

3H 

S 

1V» 

V.  o:.7 

»II 

\3s 

1:11 

s.a» 

40 

316 

u 

1  ts 

1  f»<l 

Il'i 

19* 

l.Hl 

S.  177 

« 

2M 

1« 

147 

3.  r»i(t 

i.i'* 

212 

'iJ, 

s,  i:«  ■ 

:+j 

I";' 

liVi 

'2.  «.'Hi 

i:u 

■J,  l^JT 

.M7 

S..>l 

■J, 

1,1X1 

Mil 

i;ii 

•(7 

'.'-".I 

5i 

:t.  VI  :s 

1*,  MO 

i.\(i> 

r.7'> 

91 

.3 

jl'.i 

:;i 

:t.  Mi.t 

41 T 

\.V.<s 

■^t 

J  Ml 

;J.  'KM 

ITT 

44 

V! 

i.iis 

672 

1017 

131 

3.  a* 

ll« 

JlJ 

» 

1.1M 

4U 

SB 

lU 

•.in 

4* 

3M 

a 

12D 

Si.UB 

^147 

1.08 

47B 

su 

ISA 

in 

2k€6D 

3,  HI 

47 

280 

M 

ivr 

1 

■ 

a 

a 

4 

1 
I 
1 
4 

1 
S 
t 
1 
1 
1 
1 
1 
1 

a 
i 

§ 
i 

i 
i 
» 
s 
s 
s 

3 
« 

«1 

2 
3 

i 

2 

2 
2 
2 
3 

S 
2 
1 
S 

4 
4 
4 

4 
4 
4 

4 

i 

t 
1 
4 

1 
I 
1 
4 

\ 
A 
4 

n»,t9T 



«*,,« 

i7 

tan 

1 

M 
W 
W 

•7 


»1 

m 
w 

M 

to 

W 

«7 


un 
m 
us 

104 

IDA 
lOA 
107 
IW 

mo 
m 

111 
112 

111 

114 
115 
116 
U7 
lU 
110 

no 
m 

122 

I  t:u 

124 

125 

m 

127 

12s 

129 
IM 
1.11 
122 

m 

124 

126 
137 
138 
139 
140 
141 
142 
142 
144 


US 
146 
147 
14X 
149 
IH> 
IM 
l.">2 

ir<l 
IIM 
lU 
IK 


ii^ 
lr'<l 

Ir'.S 
tftl 

i«e 
i«* 
ll» 

170 


Digitized  by  Google 


MINES  AND  QUARRIES. 


Table  90.~SETAILED  8UMH ASY, 


171 

nil 

m 


m 

I7H 


179 
180 


in 


m 
m 
us 


Tolcil  

KoyHliInt  iititl  rvut  ut  iiiiiii'  iiiiJ  inlnliiK  pisiit  

Iti'iii  (ifolBcw,  l«xe».  lii»uraiii  !'.  inii-rv--i.  mul  ntlier  Mindrlm. 

t  int  iif  >U|i|nii«|Uld  DMieila]*   

Viilunof  (inxlacl  -  

Power  . 

TMal  boineiwwer  

Owned" 


NluolH'r  

BoiMtMiut-r . 
OMorsubliiii-- 
Nunabcr  

Water  wlH-els— 

NUUtMHT  

B«iW|iower..... 
Otbvr  powvr— 
Numbor. ........ 

Bnrvrpower  

Rrtited— 
Bl«.'irl«.  iMnwiKwar 


nMUMiwer 


fiii.i"j< 
$*7;!,  I'M 


$mn.(H>o 
S'Hk).  7iVi 

<n.^47a,t»i 


l>,Uit 

i»,m 

liw 

III 

112 

Ida 

1 

su 

> 

S1.UT 

I 

IS6 

t,m 

S 

MS 

u,ai 

S71-'>.:!i» 
Jl,  110,  w 

{fti,tV>,Si;i 


IK 

T6 
T.SU 

J.H7 


fl.TOT 


IV.4IM 

SU'J, 

3,w: 


3.0» 


Digitized  by  Google 


GOLD  AND  dILV£R. 


588 


PRODUCING  m}it»:  1908-C<mlinoed. 


1 

Idkbo. 

Montaiia. 

Nenida. 

K«»  Mm- 

leo. 

ollna. 

South  Cur- 

•MiM. 

Sooth  Da- 
koM. 

Vliytida. 

AJloUier 

MtlML 

5172,  JiHi 

«li!-V»4 
5.yw,  !W* 
SI.  4IW.»4K 

?ii4-lll> 
$1.1. 1'Jj 

5Jir> 
fsc,  4y(> 

$114, 40^ 

fVi,  no 

81 .  S.M ,  *Ah 

M,  44U 
J7I) 

1  rj 

J-J33.  7(Ki 
$l.lK44>,lil7 
4lH, 

S.S47.HP7 

5i.;$r*.  i>< 

$444 

ft!,7iEH 

9l  i,  '•Tii 
iSI|>  !'■'>■ 

tu.  i;w 

914, 17ft 
115 

IV.  !]'< 

4,  W 

4.  UUU 

H^ 

J,  IHV 

HI 

V 
816 

M 
1.TU 

• 

ji.aii 

4 

n 

» 

c 

IB 

4 

n 

M 

17 

T 

1 

1 

» 

IitR 
8» 

St 

m 

lU 
» 

• 

19V 

tt 

SO 

» 

n 

ra 

9 

I.UT 
1 

m 

I.  DM 

i« 
m 

fill 
1 

a 

1 

10 

1 

413 

«tt 

40  i  n 

W 

1» 

M 

1» 

IW 

M 

■ 

MM 

1 

44 

H 

1 

1 

17 

'J,  7rij 



HP 

l.i:' 

I.IOT 

70 

30 

1 

1 





171 
I7j 

17a 

174 

I7!> 


in 
in 


in 
in 

m 

IN 


1*7 
IW 

im 


Digitized  by  Go( 


584 


MINKS  AND  QrAKHIKS. 

Tabi-k  Ul.— DKTAILKI)  SIMMAKY,  MINI-^S  KKKHmXG 


United  State.  AUIninit. 


Arlioiui.      C-alifomio.  ('<>1nni<1ii. 


1 
2 

S 
4 

S| 

w 

U 

u 
n 

14 

16 

17 
IK 


Numtwrof  mines  

Number  o(  niM-niton  , 

ChunietiT  <>(  i<wiivi»lilp; 

ln<livi(liiiLl  

Firm  

liM>iir|M>mti-(1  coiiitinny  
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PRECIOUS  METALS  RFCOVFRED  BY  CYANIDE 

PROCESSES. 


By  (.'llAKLKs   K.  MuNKUfc,  i'L.  D. 


The  return*  for  iWJ-j  show  thatduriaj^  that  year  tlun  e 
w«re  IQD  est«.bli6hment2<i.  \n  diffeivnt  states,  U8in«r  a 
i'VaiiicIf  pfiMTs-  fur  till-  <'\ti';i('tii)ii  of  till-  |u-i'ciiiii  -  iiu'tals 
t'ruiii  tailiti>;>  ur  ui\m.  Of  lho»c  estabii»hi)ieiit!>,  i^if 
cyatiided  the  ore  or  tailiuga  without  otber  treatment: 

iiT  cnii'lu'd  tln'iirf  previous  (o  cyuiiiditij.':  '<  coiifiMiti'rili'd 
the  ore;  eouibined  aitml{fauiatiua  t'ur  euariM>  gold 
with  cyaniding'forthp  finely  divided  gold;  18  combined 
roiiconti-itl  ion  utid  :uiml<.niiiuitioii  with  cyanitliii^';  I'lcoiu 
buied  !<iuelliu^,  and  iti  suuie  iiistuuces  uiuttlgauiatiun 
with  uyHntdin^;  and  4  WMnbined  ehlorination,  witli  and 
wilhoul  uiiiid;,aiina(io[i.  willi  cymiidiiijr.  Uiirini,'  the 
ceii2jU!9  year  these  e!>tublishiiienls  treated  3,06!tt,C7;i  tous 
of  ore  and  199.689  tons  of  old  tailings,  or  S,28»,S69 
tons  it»  all,  and  produrod  77|'.<)5m  line  outiccs  of  ^^old. 
valued  at  iiiiu,i^T2,2i>t:>,  and  1,7:11,54^  line  ounces  ot°  «iU 
vcr,  valued  at  1871,878;  the  products  included  aim 
l."<.rH)i»  poinuU  of  )'r>|)))('r.  vahicd  at  ?<l,il7i':  741. inn^ 
pouudii  of  lead,  valued  at  and  »,72tj  pound.-  of 

mercury  (recovei^  from  tailings),  valued  at  $5,620,  fo 

that  the  total  valiio  ()f  all  the  jivodiic-ts  wa-  Si 

Till'  reliii  iis  .-liovved  dinu  lly  that  t»t'  the  tola)  ouipui 
of  ))rei"iou.«i  nji'laU  289,305  onnves  of  gold,  valueil  at 
iiv».!<17,.*»Ss.  and  .'it;'>.S7:^  ounces  of  ^i!ver.  valued  at 
$2f>7,lUl,  were  e.vlraete»i  froui  l,ij(j,tj-i3  tetns  of  ore 

and  tnilingH  by  means  of  some  cjmnide  process  of  n>- 

rovery.  It  is  e^tiinadd  Ilial  in  those  ojX'l-.ilioiis  in 
whi<-li  aniu1t.'')unatioii.  ehlorination.  sineltinj,'-.  or  seyenil 

olthi     jini.  Wi  re  coinMned  with  a  cyanide  prtK-- 

pss.  •;ol<l  lo  the  v.iiue  of  $2,oiH>,(iOO  and  silver  to  the 
value  of  more  than  !f;?<lo.Oft)>  were  recovered  by  cyanide 
prOCttSeti.  Iletiee.  I«y  the  use  of  such  proces-.es  there 
were  produced  in  the  L<  uUed  Stat«d,  in  likf2,  gold  with 
an  eHtimated  value  of  about  i&s.O(M>.(HX>,  and  silver  with 
an  estimated  value  of  aliont  >^i'i<'0,oiio. 

A  detailed  suuiuiai-^'  for  cyaniding  mills  ix  pretiented 
in  the  report  on  gold  and  wiver. 


OOCDBBBNCB  OF  OOLD. 

(iold,  wlien  found  i/i  xi/'i.  <;i-tierally  in  ijuar  lz  \  eins 
1  iuti-r«eeting  mutamurphie  ruck«,  and  to  «ioiJie  extent  la 
I  the  wall  rock  adjoining  tlies«  veins.   It  may  oeeur 

either  frt  i-  ■<:■  ■  ninhined  ai>i)ai'ently  witli  tellurium  an  i 
lM-rhup:s  i^eleuiuui,  and  it  i»  ac^soeiated  witli  pyrile  (iron 

I  dmulphide).  ctmlcopyrite  (copper-iron  sulphide),  galena 
(lead  sulphide),  sphalerite  (zine  sidphidi'l.  ntispicdvel 

I  (ii-on  i^ulph-artieuide),  and  luaiiy  other  minerals  eontain- 

I  ing  sulphur,  antimony,  bismuth,  cobalt,  nickel,  the 
platinum  jrroup  of  metals,  etc.    On  oxjHisure  to  the 

I  atmosphere  these  niinerals  may    under;ru  ehemical 

I  ehanges.  whereby  many  of  their  constituents  are  con- 
>,  I  '  ti  i  iniii  i  thor  eonipounds.  while  tlic  metallic  j^old  is 
.set  free.    At  utot^pherie  acliou  also  breaks  the  veiu.stonu 

'  into  fragments,  which  are  ground  to  smaller  particles 
')\  attrition.  \Vh<Mi  suspeixled  in  flowing'  water  the 
superior  deii.sity  of   the  gold  cause^i   the  particles, 

I  together  with  the  heavier  particles  of  the  rein  matter, 
lo  settle  out.  lhrouj.'h  a  natural  eoiiceMtnttini;  ai'tlon.  in 
an  obstriK  led  iiortiou  of  the  .stream,  i'orming  alluvial 
deposits  or  pincers.  TbiY>ugb  geologic  cWngcK  such 
alluvial  depo>its  >iitiy -ix-jti'i  be  fiirnied  into  rock  nius.se>, 

1  the  gold  beiug  [oun<l  in  congloiuerale  rock  eeuieuti-d  to- 
gether by  finely  divided  material,  which  may  Iw  barren 

oi  niiu  itself  i-oiitaoi  };olil.  When  (lie  f^olil  occurs  free 
in  <|uart/  or  in  a  wi':ithere<i  vein,  it  is  called  a  free- 
milling  ore;  when  it  is  intimately  associated  with 
sidpbureU«  and  similar  «ub8t«ue«9,  it  is  called  a  rcfrac- 

'  tory  ore. 

Free  p>ld,  as  fouml  in  nature.  i>  ne\  er  pure,  lieing 
I  alloyed  to  a  greater  or  less  d«-'gree  with  silver,  copper* 
•  and  other  nietaU.  It  ocenrs  in  quarts  In  the  foi-m  of 
>trin^s,  s<'ale>.  or  plate-.,  and  at  times  in  considerable 
I  uia»je»  of  aggregated  crystaU;  the  scalers  are  often  m 
I  small  as  to  be  invisible  to  the  naked  eye,  so  that  quarts 

{««) 
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skuwing  no  color "  aucl  no  ovkk'iii-o  ot  gold  ou  pan- 
ning may  yet  jkld  »  ooneiderable  percentiijife  on  umy. 

Tho  inotMl  i'^  vory  irregularly  di-ti  lliut'  ;?  tliroiijfli  (lit-  ; 
qimrtz,  being  disseiuiuuteil  tlirouglioul  its  niu.s^.  and 
alaooGcnrrinfrincaTitim;  it  is  in  these  cavitirs  tlmt  (he  { 
largest  nins-'n^  niid  iim^t  |>erfeof  crysliils  of  ;»re 
found.  Alluvial  gold  ui  t  urs  iixiiully  in  fluttent  il  .M-alos 
of  different  degrees  of  fineness,  the  size  uiul  sliupe 
di'pi  iiding  partly  on  it(*  original  condition  in  place,  and 
partly  on  tlio  ainonnt  of  attrition  it  1ms  undergone  in 
tmnsport.  The  aver^  finenesfi  of  the  gold  in  u  placer 
is  detrriiitnf-d  hv  the  n<-;tir(iiig  action  of  the  fitinting 
water  that  transported  the  nmterials  from  their  point 
of  origin;  the  coarMr  particlen,  requiring  rapid  cur- 
rents to  transport  then,  nre  dropped  liist,  while  rhe 
liner  psirticles  are  cart  led  ioiig  distances.  Munetime^ 
scores  of  ndle;-.  .Auoilii  r  ag«nt  whidi  ha.^  liorne  no  | 
Inconsideruhle  part  in  this  transportation,  delivering 
its  burdtiu  to  the  streams  at  its  Imse.  is  the  glm  ier.  , 

MIMMi  AND  RFt'OVrUV  OK  <lf)|.I>.  ' 

I^lacem. — In  the  earlier  operations  in  uuriferout>  dis- 
tricts, the  gold  is  obtained  from  the  pheers  by  the  use 

of  tlic  jjiiii.  nn'ker  bumper,  "long  toni."  and  sluice,  and  ■ 
by  hy dmulickin^.  The  bydrauliv  process  wa«  eiupluyed 
by  the  BcananB,  but  it  Itaa  probably  readiod  Its  greatest 

development  in  this  country,  siiuo  Tt>  inTnidiuficr!  in 
California  in  1853.    lu  tbii»  process,  as  in  the  workingi^  j 
of  natura,  the  energy  of  a  head  of  water  dislodges  the  | 
gold  bearing  deti  itn-^.  and  the  hnnyiitg  power  of  water 
at  different  rate^  ot  How  separatie.s  the  heavier  from  the 
lighter  partblea.  ESven  in  ancient  times,  these  methods 
were  oft^'n  suppleincnti  .5  by  the  us«»  of  iiirrcnry.  eitrier 
in  the  liquid  state  or  c^posied  on  plates,  to  catch  and 
retain,  by  amalgamating  with  them,  the  lighter  parti-  j 
cle.s  of  gold,  which  would  otherwise'  tlow  away  with  the 
dirt.    Moit>  recently,  dredging  has  been  i-esorted  to  in 
order  to  recover  the  gold  txniring  alluvium  from  rivor  | 
beds,  and  even  from  depositjs  in  former  river  beds,  over 
which  have  since  formed  deposits  of  silt  h»  deep  that  I 
the  water  has  been  tamed  from  its  course. 

Fi't'j'  mlJUug  orrn.  —  When  the  placers  have  l>een  ex- 
hausted, attention  i»  given  to  the  rect)verv  of  the  gold 
h-  »ifu  by  vein  or  qoarts  mining.    As  lung  as  the  ore  ; 
is  free  milling,  the  proce.ss  consists  in  detaching  it  from 
the  vein  by  drilling  and  blasting.    It  is  then  crushed, 
by  stamps,  crushers,  or  ro<  k  breakers,  and  treated,  like 
plaecr  dcposit«,  by  sedimentation  and  amalgaaiation. 
The  maehinery  and  derices  used  for  concentration, 
aeparution,  and  amulgaiuation  have  ))een  very  highly 
developed,  eapeoially  during  the  past  century.   During  1 
the  last  half  century  treatment  by  chlorine  has  been  | 
re.*iorted  to  for  the  recover}'  of  the  line  gold. 

Mejradory  area — old  melhods, — When  refractory  ores  i 
are  reached,  the  methods  of  mining  are  changed.  Be-  | 
fore  the  introduction  of  the  cyanide  proces,s,  the  gold 
in  theae  ores  was  extracted  by  smelting,  cblorination, 


or  otiier  elaborate  chemieal  process,  the  degree  of  mc- 
cew!  depending  on  the  richness  of  the 'ore  in  precious 

nietiils  or  in  other  niateriiils  thnl  n  i.nM  vir  ld  ;i  prnfit  on 
the  operations.  Thus  the  precious  inctuls  u.ssociated 
with  galena  were  alloyed  with  the  lead  reduced  from  it 
i>y  smelting,  and  subse«|uently  rcctivered  by  proces-ses 
such  us  that  of  Parke^  or  Pattison;  iron  pyrite^s  carry- 
ing tln(  precious  metals  were  roasirnl  to  convert  their 
sulphur  content  into  sulpliurl'  :i  iil.  and  the  prwious 
metals  were  then  recovered  from  tije  pyrite  cinder,  and 
thc-e  n)etht)ds  are  still  employed.  Copper  pyrites, 
which  «isually  carries  gcildaiul  silver,  and  \v.\<  lourf  been 
a  .source  from  which  these  luetnls  were  olitainetl,  has 
become  a  notable  source  of  supply.  sin<-e  the  develop- 
ment of  Manke's  method  of  Iwssetui'rizing  copj)er  mattes 
and  the  successful  retiidtig  of  this  impiue  copper  by 
electricity.  These  are  a  few  among  numerous  methods 
projx)se<l  or  tisod  for  the  treutinetit  of  refi-.u  tory  ores. 
In  the  development  of  the  milling  processes  it  has 
become  possible  ti»  assort  the  ore  into  different  concen- 
trates, eacli  of  which  is  tr4'ati  '1  l'\  tlint  pr<K.'es.s  which 
w  ill  mo.st  effectively  and  economicaiiy  extract  the  gold 
and  other  valuable  suhetances  present. 

On  account  of  tin-  cost  of  tnni-jinrtntiort  nr  trn;it- 
nu>nt.  iMiwever.  at  many  mines  onlv  llic  nio?.l  valualiie 
of  the  oi-es  eould  Iw  worked  protitttbly;  moreover, 
after  the  greatest  jHissible  value  hml  Vi>?>ti  extracted  by 
concentration  or  by  some  other  eounjiiratively  crude 
form  of  treatment,  the  tailings — carrying  with  them, 
in  the  aggregsite,  nuieh  gold  and  silver— were  dt-^piKcd 
of  as  inexjx'nsively  as  possible.  Thus,  ui  the  wiily 
days  of  the  Comstock  lode  in  Nevada,  which  has  yielded 
gold  aiul  silver  valued  at  more  than  iJ^iNj.OOH.iNiO.'  the 
treatment  of  the  ores  was  limite*!  to  mill  Iwtterie.s, 
amalgiunating  jiaiis,  and  .setlli-rs,  the  tailings — still  con- 
taining notable  quuuticieu  of  the  precious  metal« — being 
deposited  in  the  canyons  leading  to  the  Carson  river. 
Later,  blanket  slui«'«'s.  ritfles,  and  other  devices  were 
employed  to  catch  the  rich  suiphureta  that  bad  escaped 
pi-crious  treatment,,  as  well  as  quieksilrer  and  amalgam 
from  the  plates;  in  addition,  k -.tniinin'/  it:((iis  and 
reservoirs  were  constructed  at  favomble  points  iu  the 
two  canyons,  and  along  the  edges  of  the  river,  to  catch 
the  tailings  and  the  rich  chloride  .slums  or  settlingB, 
bat  both  the  dams  and  their  aocumulatious  were  some- 
times sw  ept  a  way  1  ly  winter  floods.  Since  the  erection, 
in  recent  years,  of  several  cyanide  plants  at  Silver  City 
and  bix  Mile  Canyon  to  work  tiietie  tailings,  it  h»a  been 
estimated,  on  the  basis  of  the  values  recovered  from  the 
tonnage  work,  that  the  value  of  the  prw'ions  metals 
swept  into  the  river  and  spread  over  its  orratie  bed  and 
sandy  flat.«i  aggregated  iflO,0(K>,O0O.    Thi«  estimate  is 

SUpi-XU'tC'l    'i'.    thi'    ri'-lilt--    ■  ilitiiiiii-l    111    :itfrlii[iting  to 

recover  s*)uie  of  these  valuer  from  the  river  l>cd  by 
dredging  and  other  means. 

'  Heport  of  the  Pin  cior  of  the  M  int  upon  tbe  Production  of  tbe 
Precious  HsUlB  diuing  1902,  page  IM. 
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All  of  tho  lonjf-usf«"'d  inothodf*  have  beeu  open  to 
criticism  with  re;^ii"<l  to  erticicnr-v  or  ovonomy.  Thus, 
ill  the  workiiijr  of  pUicei')?  or  free  iniliinj;  ores,  some- 
tiuiet)  the  tine.st  jiarticli's  of  {jold  were  not  i)rwipitatcd  , 
by  the  riffle  bars  or  caught  on  tli<-  hlankots.  )>iit  floated 
away  witli  tlie  slimes;  a(raiti.  the  jfrains  of  yold  were 
often  "rusty."  f»r  so  cooted  as  to  refuse  to  anml^imnte 
when  hroiiyht  in  contact  with  the  meixniry.  and  lience. 
in  spite  of  tlie  nse  of  metallic  sodium,  or  of  [wtassintn 
cyanide  and  other  chemicals,  much  gold  esc-aped;  or  the 
presence  of  lead,  cxfpper,  anenic,  antimony,  or  other 
sulfstances  in  the  ore  <!aiued  the  inereiiry  to  bficoiDc 
*'foul."  and  therefoi-e  unable  to  take  u|i  gold.  These, 
combined  with  other  causes  of  lo.s-.  r  led  to  the  esti- 
mate that  alLboughf[fold  to  a  value  of  over  $1  ,<X}0,UCH>,<)OU  | 
hea  been  produced  in  Qilifornia  siuce  ISib,  "■yet  more  [ 
baa  been  wasted  in  mi]lin{|f  and  hydraulic  mittinc  by 
being  washed  down  the  rivers  and  even  to  the  ocean.'' 

Such  were  (be  conditions  that  existed  in  1888,  when, 
by  tests  made  on  a  large  scale,  it  was  demonstmted  that 
the  cyanide  process  for  the  recovery  of  gold  and  silver 
from  low-grade  ores  was  of  pnictical  value  and  low 
cost,  making  it  possible  to  work  pi-ofiUibly  the  large 
bodieiiof  iow-grade  ore  scattered  over  the  earth,  and 
the  enormoas  piles  of  tailings  accumulated  around  both 
abandoned  and  active  mines  and  mills  and  }>eing  con- 
tinually added  to  as  mining  and  milling  proceeded. 

THE  CTANim  PBOCKS8. 

Ilixfory. — According  to  HocFi  i ,'  |)rii>sic  acid  appears 
to  have  been  known  to  the  Kgy]>tian  pricsti^,  who  used  | 
it  for  poisoning  initiate!^  guilty  of  divulging  the  sacred  I 
mysteries.  Accoi  Jin<r  to  Eissler,'  i\v  fjici  tliul  i/old 
when  in  a  line  state  of  division  was  soluble  iu  cyanide  of 
potassium  was  already  known  in  the  Bfiddle  Agra,  when 
the  gildit'ji,'  iif  iiK'tiil^  was  carried  mU  Ijy  Jt"ivi  !i'i-<  und 
alcbemi&ts  by  the  ui^e  of  gold  in  cyanide  solutions.  Un- 
less potassinm  cyanide  was  at  that  time  made  from  ' 

prus!»ic  acid  ■■Ktaiiicil  fimn  \  c^^i'table  .sources,  it  is  diffi- 
cult to  reooacile  this  with  the  statements  mode  by  Watti, 
by  Bosooe  and  Schorlemmer,  and  other  authorities,  that 
potassium  frrrocvanidc  waii  discovered  by  Macquer  in 
\lbi  and  hydrogen  cyanide  by  Scheele  iu  1782;  for  tbetw, 
partienlaTly  the  former,  are  the  present  sonroeeof  potas- 
sium ryaiiiiii-.  It  hits  long  bci  u  tviiown.  however,  that 
io  tlie  kernels  of  the  bitter  iiliuiinii,  im-ui-Ii.  apricot,  ■ 
plum,  cherry,  and  quince,  in  the  blossoms  of  the 
pf»n<ii.  ^Ii)i>.  and  mountain  in  the  leaves  of  the 

]H'iirli,  chrt  t y  hmrcl.  and  Pot  Iu'/;il  luiirel.  in  the  young 
brauclii'-^  nf  Uii'  [ivm  li.  in  tlu'  ^^l'ln  bark  of  the  Portugal 
liiun  l  ami  mountain  ash.  and  in  the  roots  of  lii<<  in  nin 
tain  u-.il.  tliero  occur  certain  glucosides  whicii,  tlirougli 
the  action  of  an  enzyme  in  the  pareseDee  of  water,  be- 
come hydrolyjced,  yielding  hydrogen  eywilde,  or  pms- 
sic  acid,  as  one  of  the  products,* 

^  lltistuire  de  Chemie,  Vol.  1,  \)age  226. 
•Tbe  UetsUaigy  ol  Ckrid.  18«f,  page  378. 


The  solubility  of  gold  and  silver  eompoiiiids  in  cya- 
nide solutions  was  demonstvatsd  by  Scheel(>  on  pages 
-K>r>  and  4<  i»!  of  his  chemical  essays.  According  t^i  (iore.* 
it  was  the  i-eading  of  this  jNussage  in  Scheele's  work 
which  in  1840  suggested  to  .Folm  Wright,  of  Rirming- 
ham.  England,  the  suitability  ot'  <  yuniiles  of  i/old  and 
silver,  dis.solved  iu  .solutions  ol  alkuliin-  cyanides,  for 
u.«e  in  elect  i-oplating.  This  plan  wiwi  iuimediately  tested 
with  solutions  of  silver,  first  in  potassium  ferrocyanide 
and  later  in  potas.xinni  <'yanide,  and  the  i-»>sults  were  so 
successful  that  this  method  of  electi^oplating  was  em- 
bcKlied  in  a  British  {Mitent  issued  in  G.  ]{.  und  TI.  Klk- 
ington.  March  2.'>,  1.S44).  This  (xitent  became  the  ba.sis 
of  the  arts  of  electro-silvering  and  electro-gilding  which 
have  bwn  .so  extensively  practiced  ever  since.  It  wiw 
in  li^O,  also,  that  the  solubility  of  the  metals  them- 
selves was  taken  advantage  of,  for  in  Mason'x  sepa- 
rate battery."  devised  in  that  year,  the  necessity  of 
supplying  additional  metallic  salt  to  the  bath  as  the 
deposition  went  on  was  obviated  by  the  use  of  an  anode 
composed  of  the  metal  to  be  deposited  ou  the  object 
suspended  at  the  cathode. 

In  "The  ('yanide  Process,  its  Practical  Application 
and  K<  onomical  Ke.snlts."'  Scheidel  .says: 

Till-  fli^"!  ri-oml,  in  M-iciitili<-  iilernOirfl,  of  <?x|ieriiiu'i>l."  in  which 
iiictAllic  wa*  tlissolvt-d  in  a  cyanide  of  jjotassium  solution  ooii- 
liwtif  ill  I'rince  Pierre  nai^utiun't*  paper  in  the  Bdlletiu  de  rAcsd- 
etnie  linp<-ri«le  de."  S-iem-es  ile  Ht.  TetershoaJlg^  1648^  tOOie  11, 

page  136.  Ik|;»Uon,whoalludcsto£lkinstcii'apitoeaM^iiinMrvad 
cyanide  of  potaflsiiiin  aotation  In  a  didi  xildad  CB  the  inaidiew  He 

iiotictMi  that  after  eij^ht  davH  the  whole  gold  sarfcoe  bad  been 
attH<-ke<l.  He  e.xjieriineiitod  tlieii  witli  fliicly  iJi\'t<lcid  gold  tinder 
tlie  iiiriiience  of  the  ipilvanic  curn-nt.  The  latlrr  li!  >i  nii  r.vov;- 
iiixeil  as  not  of  any  t>eneflt  in  the  dimolving  prrK.-ns.  lit-  jir«'<  ipi- 
tuted  the  (r>kl  out  o(  the  cyanide  solution  l>y  iiicaiis  of  llie  electric 
current  on  u  c)ilhi>ile  i>f  copper.  Oiiiliniusl  experiinentc  pri  vcd 
the  utlvuntugi^  of  hi);)ier  teniiK-rature  diirinff  the  di.seolviiig  j  n  .i  i>.v^ 
and  ianght  tba  {iMcipUation  ol  gold  from  its  alili  warm  euluikm 
by  mm  ct  sHvar  or  oopptt  idatasi  witlMmt  flia  aieelrie  eumiiL 
The  lii^ar  hmijMHmtnre  hail,  however,  the  diswlvantage  of  the 
silver  and  copper  Mnf!  i<troiiKly  attacked  by  the  cyaalda  solutkm 
(luriii);  the  pn-cipitation  procuw.  Bugnitiuii  extendc*!  hitfi  \|i(  ri- 
inentf*  to  Milntionw  of  (ernicyanidc,  which  he  found  {!•  ai  {  hkc 
cyanide,  Iml  i^i  a  ti  1^ ili"/r,-<  .  He  lurtlit  r  ^iii<l.>  ■!  tlir  ~.ilu- 
bility  of  jtiilii  in  the  li>nii  of  plate*  iii  i  vituiiit-  jwhI  IouikI  it  to  be 
diiwolvcd  in  vucli  furui  at  u  coiii<idorable  rate  iit  n  tetii[>erattirc  of 

30*  to  iO"  C.  He  noticed  the  Infltwnoeot  the  air  oo  the  leaction. 
BaipnIioB  taaHens  that  bydnM^anie  add  in<«  state  of  goncfatian 
iaagoMsolvieBt,  and  ha  oondndea  his  paper  with  the  lemarkfliat 
in  the  f utuve  eyanida  of  potaaduin  most  ba  tmnnarated  anMHw  the 
!'oivcnia  <A  gold.  L.  Elmer  pabilabad  In  J.  tr.  GbeniLt  184^  page 
441,  \n%  obflorvatfons  ah  the  miettonflof  "regiilinemetii1a"inan 
ai|,iMia-  silnfi'lii  "f  ,  -.aiiMr  TTi-  f miiil  that  jr<jl"l  Htu!  -ilv.  r  were 
dlMnlVv,'*.!  Ill  Jj«jlaii.-liir:i  rvuii:.!,'  witii'iul  tIecoMiixwill'iii  'ii  nrtter. 
■'The  di.*S«ilution  of  tji.-  mrtjils  i-,  \...\\:  \r\.  ti.,  i  >■  I.:  •In- 

at-tioii  ol  oxypcii  which,  abtsorbed  (rum  the  air,  dceoiapoew!  part 
of  the  cyanide."  ilia  teeeHoti  baa  been  tacjUMMad  by  othan  in 
the  following  equation: 

2  Au    I    4  KCy     ■    O     i  »    2  AuKCy,    i    -J  KOII 

{OM.)     (CyaiildeoC  (Onjvnii)  (WaMT.)      (Aaro-potawtc  r.rRh-M 
IMiuuaiuiu. )  cyaiiidv.j  li^dntle.) 

'The  Art  of  EWctro-melallurgy,  1877,  pages  U>  atid  20. 
«ORliloniiK  State  Mining  Btnaaa.  Bulletin  No.  i,  ItM,  pegs «. 
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It  i«  genenUly  called  Ivbner'n  eqaation.  ikiint)  yenrn  after,  Fara- 
day made  UBBik  the  wlabilitjr  of  in  cyankte  aolation  lor  re- 
dociiig  the  thicknen  of  gold  fllmii.    ( FK^wrimente  on  the  relstionx 

of  (mM  an<l  other  metals  til  litht,  Tniiisiii  ti'ins  ■  ■!  llif  rhil'ic-ijih- 
Icul  Socifly,  l»o7,  (itiKti  H".  J  Tltv  Ijnusirt  <>(  tlie  imtal  uuxleiil  i>r<»  - 
MB  for  tbd  QXtractkm  ot  gold  wm  (hw  provided. 

In  rdiitirtiintiuii  of  Elsnft*-  thiory  as  to  t)if  action 
ol  o.\vijcii,  which  huA  hm-o  ui-putod,  it  iiiay  lie  iiotcii 
that  V,  Leiiner  has  recently  shown  "  that  goid  will  dis- 
v:.ilv<'  t!i  (  fiinnuni  iu'ids.  like  sulphir  i<  ui  <i  phosphoric,  if 
oxvjjcii  l>c  pru»cul  ill  the  fiolution.  and  tluit  the  mjIu- 
bilitv  of  ffold  in  aelenic  and  telluric  ocidA  is  due  to  the 
f;irt  f!i:it  lit  thr>  tnmpi^  rat  lire  which  ohtaiits  !n  th"  I'cac- 
tioii  ilii'MMwids  aif  themselves  biolien  iiji  into  dioxiilcs 
and  oxy«r«»n. 

The  first  iiistiiiice  of  an  uttciiipt  t<>  apply  this  solvent 
aetioii  of  tlie  cyanides  U)  the  extnic  tion  of  jirecious 
metali^  from  their  ores  or  otlier  lMKlie,>i  eontaitiinjr  thetii 
appears  in  rnited  Suites  l'at(>nts  tilstii!  and  »!"J77»!. 
itk^ued  to  Dr.  Julio  II,  Iluc,  of  Syiucusc,  N.  V..  on 
February  ami  March  12, 1867,  Dr.  Rae  i  laiiiied  the 
use  not  only  of  potassium  cyanide  as  a  solvent  for  tlie 
pnscioUi*  iiK'lals  in  the  ore,  l>ut  id.so  of  an  cle<  ti  ic  cur- 
letit  in  precipitutin}r  them  from  tiie  solution,  and  of 
rotatory  or  nioval)le  elet- trodos.  This  was  followed  hy 
United  Stiitfs  Tutent  22()5S<>,  of  .Inly  •;.  Isso.  („ 
Tbomna  C.  Clark,  of  (Xikland.  Cal..  wilo  i'oiiste<l  his  ore 
to  :i  rv<{  lieat,  and  piace<l  it,  in  this  condition,  in  a  cold 
haLh  iKiUainini^  salt,  priis.siate  of  potash.  an<l  caustic 
8«<la;  Uiiit«'d  ."states  I'utent2:iti424.  of  January  li. 
to  II.  W.  Faiic-ett.  of  St.  Louis.  Mo.,  who  suhjected 
hot  crushed  ores,  under  piivssuie.  t<i  the  ac  tion  of 
sodium  cyanide  in  .solution;  and  United  Stjil«'s  Patetit 
ai-iOSU,  of  .luly  12,  l«Hl,to  John  F.  Sanders,  of  Ojfden, 
Utah,  who  treated  his  ore  w  ith  potassiuin  cyanide  and 
l^acial  phosphoric  acid.  Ihit  in  ea<-li  of  these  last  tliree 
p&tent8  the  ohjM^t  wan  to  cleantie  the  ^'^old  ]ireviou.«  to 
Rmfll<:ran]ation,  pota;«<ium  cyanide  ha\  ine-  Iti-en  used  for 
a  consideniMe  time,  in  California  and  .Vustralia,  fov 
removing  the  coatings  from  rusty  gold  in  the  pan 
amalgamation  process. 

In  IH,S4  .\stley  P.  Price  applied  for  Uritish  Patent 
&liS>,  for  the  it^e  of  sine  ina«tate  of  line  division  in 
precipitating  gold  or  silver  from  soluHonit  containin;.' 
them.  <)ri  Jul.v  l'S,  |SS.^.  I'nited  Slates  Patent  y>-j:)-2-J-J 
was  iHsued  to  Jerome  W.  Simjjsoii,  of  Newark,  ^.  J., 
oorering  the  extraction  of  lyold,  silver,  and  copper  from 

their  ori'.s  l>y  ineaiis  of  solutions  contaiiiiii',''  jmta-sium 
cyauide,  auimuuium  curbunate,  and  MKiiitit)  chloride, 
and  tlie  aobseqnent  precipitation  (»f  the  dissolved  metals 
by  means  of  pieciw  m-  plates  of  y'v'.r  suspended  in  llie 
.solution.  A  i'a\  ciU  lor  the  use  ot  cyaidde  was  tiled  in 
the  Tiiitwl  .States  Patent  Oflice  ity  F.  M.  Endlich  and 
N.  \V.  MnldiMibergerf  during  the  «aino  year,  but  wam 
aubaei^ueiiily  abwi^ned.  At  Pbrk  City.  Utah,  about 
the  same  time,  Louiii  Janin,  jr.,  made  experiments 

'.loinnal  of  the  .Aiioeiieui  Chemical  Society,  11104,  Vol.  26^ 

liojfm  ban  to  555. 


with  cyanide  in  extracting  silver  and  gold  from  ores, 

whic  h  led  to  his  tilinj^  a  caveat  on  May  1,  ISISO.  He 
did  not  press  this  to  an  issue,  but  be  published  bis 
rwnlts  in  the  Engineering  and  Mining  Journal,  1888.* 
A.  I'Imhi  also  made  experiinenls  with  cyanide  on 
Aii^traliuii  urc»,  and  recorded  his  results  iu  a  paper 
read  before  the  Royal  Society  of  NW  South  Wales. 

The  cyanide  process  accfuired  commercial  \nlue  in 
lsi*>T,  when  John  ij.  MacArthur  and  W.  Forrest,  of 
(tlnsirow*,  Scotland,  applie<l,  on  October  19,  for  their 
Knjrlish  [Kitenl  coverin;r  the  use  of  dilute  solutions  of 
cyiuii<le!4  iu  the  extraction  of  the  precious  luelals  1  .rit  er 
they  obtained  a  patent  for  the  use  of  zinc  as  a  |  >i '  -cipi- 
tanl  in  a  particiilii!'  t;it.'  of  subdivision. 

The  coiomerciul  value  of  the  cyanide  proce^  was 
demonstrated  by  test<s  made  on  a  large  M>a1e,  with  ore 
from  the  New  Zeiilaixl  ('rowii  ni'iii  .  ii^  .Iniir  jmil  .fuh. 
isss.  Commercial  success  dales  from  the  iiitroductiou 
of  the  MacArthur-Forrest  proce^is,  hi  1890,  in  the  Wit- 

watersrand  j^(d«l  lields  in  South  .\frica.  the  first  cyanide 
plant  iu  the  world  fur  treating  tailings  liaving  been 
erected  at  Johannesburg  in  April,  1$90.'   In  the  Wit- 

Wiilersi'and  alone,  at  the  end  of  IS'.M.  there  were  <>  com- 
paiiie?  treating  tuiiingo  by  the  cyauide  process;  at  the 
end  of  there  were  93^  and  at  the  end  of  1808  there 
Were  with  a  re(<»rd  of  M-I.-ihh  inns  per  month 
treated.  By  the  use  of  this  process  thei-e  weix*  re- 
covered in  the  Rand  386  ounces  of  gold  in  1890,  34,863 
ounces  in  IS'.M.  IT^.tiSs  ounces  in  lSlt2,  :i;'.ii,.".pi  ounces 
ill  l^i>o,  714,122  uututes  in  isifi,  T6:),4i4U  ounces  iu  Ihi>5, 
and  708,704  ounces  in  1896;  the  output  then  increased 
up  to  Sept(>mlM»r.  isiis,  when  th('  i  < iinnn  ih  ■  ir;(  m1  .  f 
active  hostilities  in  the  Boer  War  interfered  witli  the 
active  working;  of  the  mines. 

.lA '/('/(/v.  The  cyanide  ]M'occss  consists  in  !'\iviat- 
iriiT  till-  finely  jmvvdered  ore  with  a  dilute  solution  of  an 
alkali  cyanide,  drawing  otf  this  (iolution  w  hen  ehar<r(>d 
with  flu-  precious  uielals.  and  precipitatin";  these  metal.s 
from  tlie  solution.  In  the  pateut-s  of  ^lucArthur  mid 
r'orre>t  liie  ciaiins  were  niad(<  fur  the  Use of  dilute flola- 
lions  of  «'yanide  (lutt  more  than  s  ]mrts  of  cyaiio-rcn  iu 
l.iioo  |>aits  of  wati-i  >:  the  em]iIovment  of  causii>:  .klka- 
lit's  for  neutr!di/iii;f  acid  ores,  prior  to  their  dijrestioii 
in  the  cyanide  solution;  an<l  the  use  of  /.inc.  preferably 
iu  a  liliform  condition,  as  a  ]»  ecipitaiit.  The  cyauide  hrst 
u.scd  was  potassium  cyanide,  but  e,v  an  sail,  which isamiz- 
lure  of  sodium  and  potassium  cyanide's,  has  come  into 
e.xU'iulcd  use.  The  tailiufjs,  or  a  charge  of  ore  crushed 
to  the  desired  fineness,  are  placed  in  the  leachiii>r  vats 
or  tanks  and,  if  acid,  given  a  preliminary  treatment 
with  lime  or  .srKiiuni  hydrnxidi-.  which  is  generally 
wiislietl  out  liefote  further  treatment.  The  ore  i»  then 
subjected  to  the  action  of  the  cyauide  solution,  which 
is  usually  admitted  at  the  bottom  of  the  Ica^-hine;  \  ul; 
after  digesting  for  a  length  of  time,  depending  on  the 

'P:l-e  rvis. 

'Allixtl  JanieK,  CvaiiiilB  I'nwilicf,  loiutii^iiivei.-,  IWJ,. 
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cliunirtor  (if  till'  i  liur>,'i\  its  rmonfs>.  its  fii'cdum  fmin 
sliuiLJs,  and  lliv  i-lrfuglli  of  the  cyauitle  sulutiun,  thf 
flolutkm  confttining  the  precions  inet»l«  is  drawn  off 
and  the  ojH'T-utiiin  ro]M'!iicil.  Anonlinj^  to  K.I-ih'i'n 
I'liualioii  atid  the  elaboraU"  iuv ii«iti(j'atiuu&  ut'  AWLaurin 
and  Clnisty.  cb«  pre«enoe  of  oxy^n  in  the  solution  it* 
c^siMitial,  lu'iH'o  many  operator-  use  hodiuiii  |>i'ioxiilc 
or  olli(>r  oxidi/inj.''  ajfi-nt-  with  tlioir  cyauidi'  Mtliition-. 

'I'hf  h  acliinj,'  or  jaMTolation  vat.»  vary  much  in  t'oriii. 
dimonsions.  and  constniction.  Thus  tlu-y  may  In-  of 
wood.  I>arr<"l-s|]api'd,  L'ti..->  fwl  in  diameter  and  1  feet 
deep,  and  hiddiiifr  a  charge  of  80  tons;  or  of  foncix-te, 
ivi  tane^ular.  .'lO  hy  4U  feet  in  area  and  4  feet  deep,  nnd  1 
hithlinjr  l.">i>  tons. 

The  following  faet-  from  Packard's  jiapi'r  on  "The  , 
Cyanide  I'roeess  in  the  I'liited  Slates'"'  indicated  the  | 
wide  ranfjes  of  variation  in  methods: 

In  the  Mereiir  district  (he  ore  i-  covered  with  solu- 
tion, wliich  i>  allowed  to  aUuid  from  thirty  ndnntes  to 
»ix  hours  and  thendrawnoff.  This ojM-rat ion  i>  repeated 
from  eijrht  to  tllirty-live  times.  Here  the  material 
leaehtHJ  is  so  coarse  that  llierc  is  nodanjjerof  "packing.'"  | 
Kach  oixration  of  rnverinff  takos  from  two  i<i  six  houri*.  I 
A  few  inill>  (  liver  the  pulp  with  .solution,  allow  it  to 
«ituiid  forty-eig'hl  to  ninefy-si\  houi-s.  draw  it  otV,  and 
wash.  Many  of  the  mills  follow  the  .-itrony  solution 
with  a  vvash  of  vv  eak  solution  (otic-tenth  per  tent  or  less). 
Thi.x  is  in  turn  followed  by  a  water  wash,  w  hich  Howh 
throue^h  the  zinc  boxe«  into  thewenk  Rolutinn  tank  and 
bpcoincs  the  Jirst  wash  for  tlie  next  cliaiye. 

ill  the  exlruction  processes  referred  to  alKrvc  th<< 
treatment  with  eyantde  mlutions  is  Hoconjplisihcd  hy 
|>ercolation.     This  method  i>  widely  and  succosfnllv 

ubcd,  but  it  bas  disadvantagcH.  if  the  material 
treated  is  a  clean  sand,  the  solution  penetrates  throu<,di- 
out  the  ma<.s.  exerting  its  full  sojvent  effect,  and  the 
subsequent  draiuini;  and  washii^  tam  t»ai]y  accom- 
plished.  Bnt  if  the  ore  contains  some  Icind  of  mk 
wliii  li  i-  1  II  I',  ertcd  hy  the  cru.shingf  into  a  jM)wder  that 
whcu  moi.sleuc'd  producer  slinie.<i — a  formation  which  is 
most  martced  when  the  rocic  h  of  a  clayoy  nature — ^tbe 
j)rcsence  of  these  (HV  slimes  in  the  loachinif  vats  niav 
retard  or  even  prev  t-nt  percolation,  according  to  thtdr 
anuauit  and  char  aclei'.  In  workint;  ores  of  thi»i  kind, 
the  didiculty  lias  heeii  ohvialt^d  hy  coar>e  cr'tisliine'.  hut 
in  tliat  case  jroid  is  his(.  lK>c:iuse  tlie  ■.ohctit  can  not 
penetrate  ihnaieh  the  coarser  "granules  of  to  the 
incloflcd  grains  of  metal.  To  overcome  tlieso  defects  in 
the  proecM),  resort  is  trnd— in  the  Pektan-Clerici 
proce.-s.  or  in  the  u.-^e  of  tlie  A  lt'  \  ^hdce  to  at.'itatioii 
during  c.\po>ure  to  the  eyainde  ^idulion.  Furthermore, 
yinee  in  thivie  piwc-ves  aiiialjramalion  and  precipitation 
arc  cjirried  on  nearly  siniultaneoiiNly  with  solution,  not 
ojily  i-i  the  coarse  gold  (pdckly  removed,  lait  the  rustv 
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gold  is  made  capahlc  of  amalgamation  thi-ough  heiug 
dtauped  by  the  action  of  the  cya«id«*  and  the  (>lectric 
current,  which  arc  employed  Mmultaneonsly,  whilt>  the 
tloat  gold  is  either  amalgamated  directly  or  dissolved 
and  then  pre>-ipitati>d.  In  these  pi-oe(>»scs  the  prc'Oi<ait<i 
metals  are  recovered  a>  amalgatns.  which  need  only 
retorting  and  melting  to  he  ready  for  the  mint. 

A  novel  method  of  ovcicoining  iln>  imp«»rm(Nd»ility 
of  >lim(  s  is  found"  in  the  suggestion  (»f  Count  vou 
Schweriii, "'  wlio  iirojxjses  to  remov  <>  water  from  wet  clay 
and  similar  ainoiphons  tine  slimes  tty  ])a:'.«ing  through 
tltc  mas.san  <dectric current,  w  hei-ehy  the  water  is  driven 
tft  the  cathode  and  the  scilid  parti' 1.-  t<  ■  the  iinode  hy 
"electric  endosmo>is."'  The  appuralu^  consists  of  a 
\v<)<»den  vat  having  for  a  hotlom  a  lira-s  netting,  which 
form-  the  catlxHle;  the  water  being  diuwn  to  the  net- 
ting (juickly  run-  olf. 

In  tlie  MacArtluir-Forrer.t  process,  thecyaiiiilr  -ilu- 
tioa  containing  the  g(»ld  and  silver  is  ne.M  run  into  zinc 
Iioxcs  for  ihe  precipitation  <d'  (he  preciou-  metals. 
The  .'iiii  liiives.  like  Ihe  leaching  vat»,  \'ftry  in  character 
at  the  dill  etc  lit  works.  .V  form  in  common  us(>  in  the 
United  Stntej^  is  nmde  of  2-ii)ch  drn«nod  plank,  bolted 
together  and  iMinted  with  panitllii  paint:  it  is  divided 
into  six  compartments.  ]:i  hy  I'o  inclu's  in  cross  section 
and  20  inches  deep,  and  is  prov  ided  with  a  sclcen  alx>ut 
4  inchc8  above  the  lM.)ttom.  on  w  hieh  to  place  the  ane 
I  shavings.  AboutitixtypoundMof  t^havingsare  reijuired 
I  to  fill  the  box.  It  is  provided  with  an  iidet  a?id  an  out- 
h>l  pil>e.  and  in  tiie  Uittom  of  each  comimrtmetit  is 
placed  a  i-inch  pipe  doiied  with  a  i^t^>pcoi  K.  tlirough 
which  the  slimes  are  drawn  off  in  cleanirig  i.p.  The 
circulation  in  the  zinc  l>o.\  i~  -.  •  ured  )>v  having-  the  lii  st 
partition  of  a  compartment  extend  from  the  top  of  the 
box  to  within  3  Inches  of  the  bottom,  while  th>>  •■ccotKl 
[mt  tilion  extends  from  the  bottian  id'  the  box  to  within 
2  inches  of  the  top.  The  sentOl  for  the  zinc  -havings 
is  stretched  between.  The  sdution  from  the  enlrancn 
[tipe  falls  to  tin?  lK)ttoni  of  the  liox.  jui-scs  under  the 
I  tii-st  partition,  rises  up  through  the  «inc  shavings.  Hows 
j  over  the  second  partition,  and  thus  pixK-ecds  up  and 
down  fiom  compartment  to  compartment  until  it 
reaches  tilc  exit  pipe  of  the  box.  The  Mercur  mill  is 
c<iuijiped  with  long  sheet-iron  boxes  havinjr  wooden 
|)arlition>  wedged  into  place;  the-e  can  <  I  v  In  rcii.nMiI 
I  for  cleaning  up,  the  slimes  being  ail  brufhed  together. 
'  At  the  Cripple  Creek  mill,  the  .slime  disebargi*  pipe*  of 
the  zinc  l>oxcs  l«>;id  from  tfie  -ide  of  each  com])artraent 
and  di«K  tiHrge  the  slime  into  a  trough  luudiug  to  a  tank. 

When  the  potassium  cyanide  aolution  comes  into  eon- 
t;ict  v,f»h  the  gold  in  tiie  leaching  vat.  the  gold  i-  dis- 
solved, forming  {xtta-si^ium  auixicyanide,  according  to 
the  following  equation: 

4  KCjr -h  2  Aa -I- O  +  H,0  =  2  K  AoCy, -i^  2  K 1 1  o 
I  » ZailKbrill  dtr  Elektrocbetuie,  1003,  puce  799. 
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According  to  Christy,'  when  the  sohiticm  of  iwtiis-siuiii 
aui'ocvunide,  OODtuning,  tt.s  it  usuully  dues,  an  kxwx:^ 
of  ix>t)i.-<i«uini  cynnido,  U  hrou(;ht  into  contact  with  the 
x\m;  the  mu  tion  may  ho  rcpreMnt«d  by 

KAuCy,  •  :t  Zji  •  -1  KC>'  i  2  H,0  =  J  (ZnCy, .  2  KCy)  + 

but  ill  the  ahsenco  of  free  potaf^siuni  eyanide  the  suo- 
ceesive  roactionis  taking  place  may  be  nunmed  up  in  the 
following;  equation: 

4  KAnOy,    4  Zn    L'  H,0=2  ZnCy,+ZnCy,  .  2  KCy  ^  K,0^n- 
2H,+4  Ad. 

C'hri.sty  also  nays: 

A<f<iniiiii!  to  the  Kiihntitnai<:i  rtactimi,  one  atom  <>f  zin<-  iv|ila4X'« 
two  iit.  iiiiJ  .  if  L'old,  or  1  oiinri'  of  zim-  should  pret-ipitatn  (!  .  ■  •i:t,,  rs 
ofipjlii;  wiiein'*!',  as  i-viTyoiie  kin)«».  id  |)rai'1i«'e  I  oiincv  of  zinc 
will  pm'ipitate  only  oiu'-tifth  to  ouivtiftL't'iitli  of  iiii  oiiiu-i-  of  Koli), 
or  thirty  to  ninetjr  ttnw*  !«•»  thui  the  amount  called  for  by  the 
iwwUdb  by  ntMdtatioo.  Aocordtng  to  the  naeUons  I  have  tntf 
gMted,  te  tha  alMooaoI  frae  cytnidaof  potMrinmaud  caiiitlc  pdt- 
nh  1  onnce  of  nnc  shoald  precipitate  8.1  oonoes  of  gold;  in  fli<> 
prefieiif*  of  a  nio<lera)e  «>x<-«w  of  i'j-aniili'  of  pocasNiiini  it  slioiiltl  piv- 
cipitutt'  2.00  oiiiii-OH.  The  apparent  iliMcrwpunoy  that  st-enis  ftill  to 
ri-iiiaili  1  ■I'lWiH'H  theory  ari'1  |iii<.  tir.-  ir:  ri-:il  il  x  due  to  the  fact*, 
firHt.  timt  itie  frw  alkali  <  putar-ii  in  iiartu' il:u  i  t  iinfcl  in  the  "olii- 
tion  of  the  Rold,  or  ad<led  to  neutralize  \  Ur  :>■  >  acid  in  the  ore, 
aim  diiii4olveji  the  xine  :l«  pota.winm  ztn<-Hti>;  H'<-ond,  that  an  exee<K!) 
of  pi >taf«iu[n  cyanide  diMHol vet)  the  zim' on  its  own  aeeount,  t>oth 
■a  the  doul>)e  cfauida  and  aa  the  nncate  of  potaarinm;  tbird,  it 
aiifHild  alM  be  rtmembertd  that  water  eontaiatngdJaMlved  oxy- 
gen attacks  metallic  zinc  <)iiite  viiforonwly,  forming  hydrate  of  zinc. 

Aooordiog  to  Faciau'd,  the  60  pounds  of  zinc  shavings 
required  to  fill  the  srinc  boxes  described  abore  will  pre- 
cipitate the  gold  from  al)out  l,r.<X)  jwuimIs  of  *>.2  per 
cent  aolutioii  per  hour,  the  sotution  carrying  from  U.l 
to  O.B  mince  of  gold  por  ton  on  entering'  the  zine  box, 

and  fnnii  ".01  to  0.<»5  oiiiu-e  on  leaving  it.  The  g<dd  in 
waiili  wuterij  and  weaker  Holution»  it*  lens  eaaily  pre- 
eipitated,  a  mneh  longer  contact  with  the  zinc  being 

re(|iiin>!. 

Ou  clcttuiug  up,  the  ziuc  shu^  in^  are  waohed  and  the 
finely  powdered  portaooa,  called  zine-gdid  Bliioes,  are 

■sereened  tlii-'urjh  HievO"*  varying  in  iiie.sh,  at  tb»^  difl'er- 
eut  luilb,  from  oue-fuurth-ineh  meah  to  iiOiuodh,  the 
ooarse  stuff  being  retttrni>«l  to  the  sIdc  box.  In  this 
eoiintry.  wlierc  the  zine-g<)li!  -liriirs  iire  treitted  at  tito 
niilUi,  they  arc  suhjectec^  to  ilie  uciiuii  of  an  acid,  Nueh  a.'* 
sulphuric,  wbicli  removes  much  of  tlie  zinc  and  other 
soluble  lK)die>..  luiil  till-  i-esidues  are  then  \va.>ihed,  dried, 
flnxed,  and  iiielt«  <!  A  few  mill:*  ship  the.^e  slimes  to 
fiiiielters  and  petiniT>.  'nil  the  dillieulty  of  ohtuining  a 
Mtiafactory  iMUuple»  and  the  ahnoat  oouatant  wide  diaa- 

■Tmuactioaa  oi  tlie  AuariCBU  Inatllote  of  HIdIiw  EuBlaaen^ 
Vol  XXVI,  pa|ea7»  to 772. 


greemont  between  Imyer  and  stdler  have  led  many 
snielter.s  to  refu.se  to  handle  tlieiii. 

In  diacuaaing  Profeaaor  Christy's  ])ap«r  Mr.  B^rancia 
L.  Boeqtti  stated*  that  at  Bodie.  Cal.,  after  muny  dia< 
couragiog  (ailurea,  the  following  method  of  operating 
in  treating  tlie  cinc-gold  »limeii  was  adopted,  and  faaa 
been  followed  with  entire  succcas: 

The  uliincj  iumI  (ine  zinc  are  difiihar)fv'd  <lirectly  from  the  tine 
I  buxcD  iatoa  redwood  vat  6  feet  in  diauaeler  and  2  feet  d««p.  Tlda 
I  vat  bprateeledott  the  inaide  by  tevenl  coats  of  paraffin  pidntthaa 

a  flijflit  liottoni  incline  for  rlrainii(r<\  and  in  provid«sl  with  a  2-indl 
«lisoliar>te  valve.  Here  the  glimet*  are  treated  with  sulphuric  acid. 
.\fU'r  the  deMrtietion  <if  il:'-  /:n.  /ir..>  Mulphnte  and  tl  ■  -^IiltIiI 

c.tcews  of  acid  pre«em  .in-  .lilincu  iiy  lillinj?  tlie  vat  wiHi  -.Minn 
water.  WittiinoJi  hi  ir  il..- Imlk  of  the  precipitate  will  have,  ttliil 
to  the  l>ottoni.  The  i<upernataiit  liquor,  (o  the  amount  of  about 
400  gallonn,  which  !itill  eontaiuH  a  .tinall  amount  of  gold  alillMO  is 
floapenaioD,  is  then  aiplioaed  ofl  into  a  lO-ton  aettUoK  vat. 

The  fold  altmea  are  treated  wkh  a  wieeaaaloa  of  Uteaa  wa«h«. 
the  superuataiit  liquor  beitig  aadi  tima  diawn  oS  into  the  aettUng 
vat,  nntil  the  amonnt  of  nnr  snlphato  renuuning  in  tlie  aUmea  ia 
iii.'iifjinifK'ant.    The  liq'i  ir  iff        ilir  !.<-ttlin}?  vat,  which 

eontaiuH  onlv  a  very  wiiuU  iiuaiililv  it  ^■liluc^  m  pn))K)rtion  to  the 
total  <)i).i] lilt \  I'litained,  is  left  to  w>ttl<t  lietween  cleaii-iii.-  I'ln- 
clear  li<jiior  is  ilrawii  oU  just  hufune  a  suoueedii^  cl«an-up,  aud  at 
long  intervale  th«  iwecipitate  ia  gathered  frowt  the  bottom  and 
inelt«<l. 

The  bulk  of  (he  Mimesis  Hiially  ili.sliargf  I  from  the  acid  vait 
into  a  filter  boa.  Tliia  box  ia  provided,  about  a  foot  irom  the  topk 
with  a  perfbrated  partition  wblcb  ia  cloeely  eovend  with  two  thick- 

newex  of  onlinary  mill  blanketing.  From  thp  compartment  be- 
neath till!'  filter  the  air  i»  withilrawn  by  means  of  a  j^tcuni  ejector, 
an  l  till  Wilier  is  thus  remold  iln-  >  in  .  s  l>y  )<uclion.  At  the 
Isittom  of  Ihe  b<.>x  ii<  a  l-iluU  .iiM.iiiirijv  for  drawinK  "'f 

accumulated  clear  litpiid.     By  occasionally  «.  rapiiii/  'be  filter 
blanketa  the  passage  of  water  through  them  in  gmtily  tiu  ilitated. 
The^e  Uaoketi  are  removed  and  mwhed  after  «-ac)i  deaii-np.  and 
1  clean  one*  are  aobetitutM).   The  partial  ly  dri«<d  8litu««  from  the 
I  Uanketa  are  tlutn  completely  dried  over  a  ftirnaco  and  melted  in 
erttdblea.  The  xinc  reaidnca  being  tbaa  pret^  thoroughly  removed 
from  tba  aliswai  the  difflanltlea  In  mdliqg  ai»  lednoad  to  a  min- 
I  ImnBL  *  *  * 

I     For  mtme  time  a  conaiderable  value  went  Intn  the  clng,  which 

I  hil  l  *  1.  -t  i  .  pFil  to  the  smelting  «f>rks.  Biita'i.  ra  ■  m|  deal  of 
experiiiientalii.n  a  very  suitable  HlSX  bs-'  been  |.  .uiul,  which  re- 
din-*-^  the  I'hig  value  to  almost  nc  linu  S  lii-il  chaiiilKT  has  been 
constnicteil  in  coniiectir.ii  w  ith  the  lueiliiiK  iuruace,  and  an  eff*s-live 
ilimi|>er  introihicc.l  in  the  coiir«>  of  the  flue.    The  latter  is  I'lost-d 

.  at  each  charging  <>(  the  cnicjiile,  and  "du.sling"  i.s  thu»  almoisl 
entirely  avoided. 

Our  los!>  in  melting  bus  never  Ih-cii  more  than  Uirely  apprM3> 
alile,  hikI  now,  siiic<-  the  iiiirodnction  of  a  dust  cliaml>er  aod 
<lampcr.  is  wholly  insiniiilicuiit.  The  wonderfully  clow  cone- 
spoiiilence  )H!twi'en  our  actiuil  bullion  yi*>ld  and  the  extraction 
indicuie<l  by  careful  aamya  of  ch«rge<l  ani)  di.'<<-harged  taillnga 
would  in  itaelf  weaken  the  anppoaitlon  of  any  cimsidemtdeiaaB  In 
melting.  Tq  be  aure,  onr  bttlUon  is  low  gmde,  but  we  antler  no 
ineonraniaDce  from  tbia  except  the  amalt  inertase  in  coat  at  tiana- 
portation  and  tellBing  in  pro^mrtion  to  the  \-alne  of  the  ban. 

*Tiaiieacti(Hiaot  the  American  Inatitnleof  Mining  Engineen, 
Vol.  XXVII.  pagaa  «7  to  84ft. 
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Preeipibato  other  Chan  fililonn  duo  are  sometimes 
employed  to  throw  down  (be  gold.  Thus,  at  1 1 1  I '  'aiuur 
mine,  Nevada,  thi>  pm^ipitatton  i»  by  xluc  diut,'  with 
ftjntfttion:  Mollo.v procipitateswitbsodimnorpotamiiim 

auuilgtini,  Muldeiilmiior  with  aluminum,  Johnston  witli 
pulverijsed  carbon,  Chnntf  with  cuprous  oliloride,  and 
De  WiW«-witheuprie  s^ulphate.  Precipitation  is  effected 
aliio  liy  I'li'rtricity ,  aiHHlL'':i"':»ti'tl  cdpprr  ]il;itc.-.  l)t'it\i,' 
wied  in  the  Pelataii-Clcrici  process,  tuid  thiu  lead  plates 
M  cathodes,  with  iron  anodes,  in  the  Siemen^-IUske 
proves^. 

Eleotro-deposition  processes  aeem  to  posaesa  an  ad- 
vantage over  xinc  precipitation  pixjoeaees  In  that  the 
])r(>si'ii<  <•  of  (  uustic  soda  malies  no  difference  in  the  re- 
sult, and  that  thej  ai-e  as  effective  with  a  weak  as  witli 
a  strong  Isolation.  Very  weak  cyanide  solntions  may 
therofoH'  ln'  it^cil  in  thf  leuching  v«t>.  f liiirlf^  Gutters, 
who  hati  been  closely  identihed  with  the  devclopmeut  of 
the  cyanide  process  from  its  introduction  into  tiiis 
Gouoliy  in  practical  fonOf  and  has  had  extensive  pro- 
's, T.  Enuiiaa*,  Tmuactiona  ttf  the  AniMicaii  Iiuititttt*af  Hinjju 
l.lUUEI,piWe«6(»tofl83. 


Vol. 


fesfflonal  eicperienoe  !n  ^nth  Africa,  sfys*  that  in  our 

uioiie  DKjdem  plants  tlit>  cli  t  tr<il\  tir  and  zinc  prwcsiM^.-* 
are  now  used  in  conibiniition  for  the  recovery  of  the 
metal  from  cyanide  solutions.  The  solntion  \h  firet 
cleaned  \ty  the  electrolytic  process.  It  extracts  from 
90  to  i>4  per  cent  of  all  tlie  products,  including  prac- 
tically all  of  the  copper.  Abont  8  to  9  per  cent  of  the 
clx  tiii  hiix  capacity  is  then  tilled  with  zinc,  which, 
aided  by  the  electric  current,  removes  the  amall  quan- 
tities of  i^ld  and  nlver  remaininir.  l^y  this  oomMnation 
the  zinc  is  constantly  at  it-s  l>est.  a-s  everythin};:  that 
would  injure  the  surface  of  the  zinc  &»  a  pitecipitating 
BurCaoe  has  been  eliminated  by  thr*  prcA  ious  electrolytic 
treatment.  At  Butters'  mines,  in  Sahadoi.  an  cxtnir 
tion  of  atx>ut  IHt  per  cent  of  tiie  values  in  iioluliun  is 
made  on  regular  monthly  runs.  This  process  is  used 
also  at  ^'il•<rillt!l  Cit  v .  Nev..  a-i  !  ;if  M  irias  Prietas.  Mcxit-o. 

Tlio  tallowing  tables  troui  i'ue  icai-d's  paper  clearly  set 
fortli  .some  of  the  variations  which  obtain  in  the  use  of 
the  cyanide  prooess  with  predj^tation  by  aino  in  prac- 
tice, with  the  results: 


'Ekctiochemkal  Industry,  Vol.  II,  jKtge  S07. 
Di*frij>(i>in  (if  urf»  ujuid  in  cyaniiliny,  wit/i  j/recij^italioH  by  iinv. 
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Ml'.  II.  I)a\  i-  tia>  ili--co\  eri'il  tlial  'iv  .^uhjiTtin;; 
foul  cyanide  .solutions  to  the  a<-tioii  ot  ulternaliug  elec- 
tric currents  the  solutions  are  not  only  r^nerated, 
owing  to  the  pieoipitation  of  the  foul  nififtrr  present, 
but  the  resultant  solution  is  inoiv  active  and  lum  a 
higher  solvent  power  than  a  normal  i-yaiiide  solution. 
Ue  attributes  this  increased  effloiency  to  cyanogen 


which  has  been  set  free  in  thi-  nh-rf nilysis,  l»eing  held 
dihiwlved  iu  the  solution.  'l'hii>  procciM  of  ircatiuent 
was  introdnoed  on  a  working  soile  at  the  Smi^Ier- 
Union  mines,  Colorado,  in  May.  1  !«>•».  nw\  it  i-  claimed 
that  by  its  ust?  tailings  carrying  as  low  a  value  us  iSLso 
per  ton  have  been  treated  at  a  profit,  the  average  cost 
of  treatment  being  dU  eenta  per  ton.  The  published 
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MINES  AND  QUARKIES. 


stiUoniont' of  the  iimnujrpr  of  thew  mines.  coiii{mri tig' 
tlio  results  of  the  ()i>ointions  fi»r  tin'  fmir  iiinntlis  j)ro- 
mlinjf  with  tliose  for  tlic  four  iiiontlis  siimniling  the 
intrcKliK-tion  of  this  |)rores.s  for  recreiH'nitiiijj  the  foul 
solutions,  states  that  the  a|)])li<'ntion  of  the  pnH-ess 
resulted  in  a  reduction  of  2^.73  per  cent  in  the  ((Uiintity 

'  Re|H)rt  r»f  ttio  Direolor  of  ihv  Mint  n|«>ii  the  Produrtion  of  the 
Precious  Metals  during  1SM12,  pages  im  to  101:  ISfOM. 


of  potassium  cyanide  consumed  and  an  increase  of  17.Ct9 
l>er  cent  iu  tli4'  (|niiiitity  of  goUi  and  of  4. Si  per  cent  in 
the  ((uantity  of  silver  extracted. 

The  results  of  sinuiltnnoous  cynnidinjr,  u^ritntion, 
niualpunutioii,  luid  elect ro-<lcjxisiiiou  are  set  forth  in 
th<'  followiiif,'  tiihle,  jfiveri  \t\  T.  M.  Chutard  and  CiiU'lI 
Whitehead:- 


'  Rngin(>ering  aixl  Miiiiiii:  .li>uriiul.  Vol.  LXIX,  page  13U. 
Hi'Kui/g  of  nimuliaiit'om  eifanidiny,  agitMion,  amalgamation ^  and  el^tn'-dr/umtt'on. 


ORK  V*K1. 


Umtt  («i  pi  r  .  .  Ill:  siiiphiiivt  ore.  Ncirth  C»ro- 
Ihw  

T»'lliir1«le  orp,  nxldiii'd,  xrrr  i>llmT,  Cripple 
Crtwk.  Colo  , 


TctluriUc,  ilkc  Xii.  2.  <"il|i|>l«  <"r«>k.  <"iil(i  , 

T«IIiirl<lf  iixi<lin-<l,  ilurk  ritl,  very  nlimr, Cripple 

CTivk.  c<tlii  , 

Ht'atvy  (tiilphurpt.  llfniUlrr  eounty,  Ooln  

Iloivy  Hiili.hiinti.  S<Ktlh  Amvrictt*  , 

K<-[>uMi<'  VI  iiif.  Wu^ihinicloti  

Kt'|.ii)>lli'  Mill.'.  flliiT  KtMIIld  

lti-(.lil.lU'  Mllir.  •.llll  rllliT  

Itii'li  ori'.  Vlruiiiln.  iw.iiuiliix  khU'Ii*.  vie  , 

RL-piitilk!  Mine.  Wnbhlnisloli.  mill  i>ulp  

Krptililic  Mliiu.  WitiihluKOii.  iiitll  i>uli>  , 

K<-|Mil>lli-  Mini-,  WshIiIiii-I'Mi,  mill  \>\il{>  

I<i>i»iih1jr  Milir.  WnKliiiiKt'iit.  mill  i>ulp  

Hi'IMihliii  Mini-.  WitMhiiiKt'^n.  inhip**  iirif  

lii'IHiblii*  Mint*.  WtLthniirl*!!!.  niiirM*  liillini;)*  

l{4-iMiblii-  Viiiii',  \Viii(liiiu.'tiiii,  ciiurM.*  Iu1Uiik«(  , 

l<oimh  mill  (-ijiu-ciitntli'*.,  fri-orKlii  

Sulpliuri'l  iirt.'. iti-orxla.....  

silver  ore.  ilniKlunit'  

Fri'v  (|uuru.  CiiUIorDla  


'  CX>nliiim'<l  nrM'iilc  ami  Rnnmoiiy. 

In  thi.s  connection  it  may  he  noted  tliat  in  Wajfiier's 
Clicmicul  'I'echnology '  there  is  described  a  metho<l  of 
treatinp  refractory  ores,  invented  liy  W.  (  "mokes,  which 
consists  in  suhjcctinjj  the  iK)wdere<i  ore  to  the  action  of 
an  alternating  current  in  the  prej^ence  of  n  solution 
of  mercuric  cyanide  or  of  some  other  soluble  salt  of 
mercury. 

The  methods  used  in  the  Witwatcrsrand  have  been 
descrilyed  recenth'  by  John  Hays  Hammond,*  as 
follow.s: 

The  fullowiiiK  <li-m-ri|ili<in  applii-s  to  the  treatment  of  ores  in  the 
pyritic-  zuiies.  Un-s  frcjin  tli«  upper  ioxiilixe<ll  horizons  of  tlio 
r«>fH,  which  <'nnfltitnte  hut  a  puiall  |H-rci'iitiigf  of  the  ores  tretiteii, 
reijuire  a  slight  nifKliflcation  of  the  proeew. 

The  gniiin"!  ne«r  the  niincK  is  level,  and  iloes  not  ]K>nnit  trans- 
l»>rtalion  by  jfriivity;  const-tiuently  the  i>n>  mwt  1>»>  liiMt  elevate«l 
into  the  on*  bins  at  the  mill,  ami  the  tailings  leaving  the  mill  nnisl 
Ix-  elevflteil  f<ir  trejtlnient  hy  the  cyani<le  prcM-e.-'s.  This  is  dune 
eitlierbytailingpunipHor,  ]>refenihly,  l>y  tuiliii);  wheels.  Thesenre 
front  40  to  50  feet  in  diameter,  and  diiicharge  the  tailing:.''  into  a 
laun<ler,  which,  with  a  grade  of  alioiit ;;..'» |ier  tx-nt.  carries  them  to 
the  cyanide  works.  The  uurifernus  pyrites  are,  tn  n  large  e\lent. 
taken  'lut  as  txtncentrates  by  means  of  Spitzliitieii  ilivdraulie 
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"Manual  of  Chetniivl  T«?chnologv,  K.  v<in  Wa-tner.  traiislatetl  l>v 
W.  CriKikes,  1«!IL»,  |mg»'  Ifll. 

'  Transai-tions  ol  the  .\men('au  Institute  of  Mining  Engineers, 
Vol.  XX.KI,  |)aK»'  .S17  to  .*v>t:  wm. 


•Contained  ti\\v:  .  lilnnilii. 

elatsiller).  .Mniut  10  fter  cent  of  the  mill  pulp  nx'oveml  in  this 
way  miisii'ts  of  pyriu-*  with  eniirse  .i^unil,  a  eoini-iitrutinn  of  10  to 

1  lieing  olilaineil.    TIu-m  m>i>iilr.ite>'  are  taken  to  tanks  for  si']>- 

arute  treiilment.  Frmn  two  to  tlinx^  weeksof  Ireatiiient  is  re(|nlnxl 
in  order  to  obtain  from  this  material  u  reinivery  nf  fmni  l>fl  (o  S».=i 
\yeT  cent  of  the  gold  it  cfnitains.  .V  s<ihilion  «if  about  O.iT  t<i  0.3 
jiercent  of  eyaiiide  of  potaiwium  is  nwe*!.  .\fler  passing  over  the 
Spitzhitteii  the  tailings  an-  rtiii  to  Spit/k»«ten  i  |H.inteil  Inixes), 
where  the  heavier  sanils  are  allowed  to  M'ltle.  wliile  the  liuhler 
material  i>limes)  overtiows,  and  ii-  enrrliil  in  the  .'lime  work.*  for 
siM'cial  treatment.  The  sands  whieh  settle  in  the  .'•^pitzkasten, 
repriisenting  about  70  per  eent  of  the  luillery  pulp,  are  ixiiitimi- 
ously  di.Tharge<l  l>y  pi|)e.>  leading  fnnii  the  botlom  of  the  Imx, 
and  are  delivered  liy  a  Iuih-  or  liy  an  automatic  revolving  ilistril)n- 
tor  to  settliii;;  tanks,  into  which  (hey  are  so  fed  as  to  be  HS  llior- 
oughly  mixini  as  possidle.  Thi:-  K-)iar}iliun  of  the  ."ands  from  the 
sliiiHS  has  to  1m>  carefully  made,  iui  as  to  remove  all  clayey  su 1 1- 
siaiiivs.  the  pres4>mx>  <if  w  hich  w<i«ld  olher\vis<>  prevent  rapid  imt- 
ciilation  of  the  soliiti<in  and  the  free  access  of  ntmospheric  oxygj-ii, 
whirh  is  e^'Keiitiiil  to  llie  ."obitifn  of  gold  hy  cyanide. 

Mnnl  of  the  modern  plants  have  a  .«ystem  nf  double  tretitnieut, 
the  tailings  iM'iiig  seltUil  in  the  n-uling  taiiki-,  when  they  ar«> 
Ireat«il.  afler  U'inu'  allowed  to  drain,  with  a  weak  solution  of 
i-yanlde  of  iiotnss'imii.  This  addition  of  the  cyanide  of  potassium 
Is  made  ratlH'r  for  the  purpose  of  saturating  the  sands  with  the 
Hdiition  than  fur  thorough  lesirliing,  which  would  1k>  diilirult  on 
ai^xiuiit  of  the  [lacking  of  the  raiuli  as  they  are  setthxl,  rendering 
]i«rcolntii>ii  dilhenlt.  .\fler  the  solution  has  been  drained  off.  the 
sancLs  from  the  setllim.'  tanks  are  dischttrgi->l  into  the  leaching 
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tHiiks,  [ilafiii  irriiiifilialflv  Lelnvv  llif  >i'tlliiit'  u<llk^^,  fmni 
tlwy  Jirt- lilliil  troiii  .ti^^cliuriro  <1'hii>  i>ii  llu'  liottum 'if  liic  latter. 
For  a  ^tKKi^Uiliip  ptani  in  >li'i  l  wltliti;.'  mul  id  sktil  Welling;  latik?^ 
nre  umially  omployfld.  Fiotn  .'!  i<>  I  M-HlhigADd  leachinK  umks  jr.- 
used  for  tbe  ttMtment  o(  ihe  eipitzlutien  coaee&tratea  above  tie- 
scribed.  The  Bettliii)f  tanks  Srs  usually  40  feet  in  diameter  and  0 
feet  high.  Thf  1«>nchinvr  tanltf  have  the  s;m«*  diametpr,  Jint  tiMi- 
ally  a  fi>i>f  lt>!^  lu'iitlit.  Tiic  i'U|iiii  ity  <if  i\h-^v  tanki>  Is"  !it">in 
Ions  i>t  Jiiill' 

Ill  the  U'jicliini:  tank:*  th^^  |>iil[>  in  Mihj<^  tf-il  to  ihr<<-  tr^iititn-iit..' 
with  ryani<li'  of  iMii:i>.-iiim.  Whtri-  tht-  ^lix-Arthiir-Korivst  ]>r.NX'.«!' 
is  UM'41,  till)  !iiruui{  Mlalitm  I'uiilaiuij  0.2i>  piT  i<but,  tlie  nmlitim 
Bolntion  0.2  per  cent,  and  the  weak  tiolation  0.10  per  cent  of  KCy. 
In  the  Stemena-HKlBke  piooew  the  eolntioas  m  weaker,  namely, 
the  strong  aolntion,  0.10;  medium,  0.02;  and  weak,  0.01  per  cent 
of  KCy. 

The  tnnfm»'nt  m^uirps  from  fwir  to  seven  itavfi.  Prom  l.W  to 
lot)  tolls'  >>i  M>hifi<iii  an-  iisiiaily  rnijiloycil  f.ir  hilt  t<m>  nf  s,iii<l. 
.\iu-r  ln'iiiL'  iilh'wcil  to  <huin.  tin-  mohU  iin-  <lis(  liai%:cij  ilir.iui.'h 
)">tt<nii  iliH-hiirvi'  <liN)i>i  into  (nil  k^,  in  w  hich  Ihcy  arc  rciiiovcil  (o 
n'^iiliifs  i>r  tailiugi^  lic.iji!-.  liens  aipiin.  elevalion  is  net-esRary,  on 
ai'i'ontit  of  the  flatniH-s  <■{  tli<>  ciiiintry,  and  18  osnaliy  effected  hy 
the  «iMUesB  rope  system.  These  tailingi!  hcape  are  coospicaoos 
thrcNighoat  the  mining  diatrict.  By  reason  of  th«  heavy  winds 
prevailloir  at  certain  aeacoDa  of  the  year,  tht  >  nn- 1  K3coDiiQi;  a  f;reat 
nnisanw,  and  the  qnestirm  of  their  future  (li:i]«isition  is  one  of  the 

jirohlcni."  for  the  mining  enfiitieer. 

The  i-yaiiiili'  sohilii.ri,  alter  Iwitii;  ilnuvii  oH  from  the  Icachiiiif 
tanks,  is  taken  t"  the  ]>rL'<  ijiitdtion  hoxos.  The  "lolil  from  the 
eitron<!  Hihitiou  is  preripitate.!  in  one  set  !in>l  thai  from  lUv  weak 
aolatioii  in  another  net  of  hoxe^.  rreei|iitati<iii  in  e((«ctMl  hy  either 
the  MacArtliur-Forri'.si  or  tin-  .Siemene-llalske  jiroeeHs. 

1^*  MaeAntiur- Forrttil  proftw.— In  this  proeew^  the  ft>M  is  pn*- 
cipitated  by  cine,  the  aolutlfia  paaainjr  upward  throngh  a  numsiuun 
of  oompartinente,  in  which  are  placed  sine  shavings  or  fliingn,  rest- 
hig  on  a  niovalile  ti»y  of  coanw  «creenin>t.  Abtmt  twenty  pmnipi- 
lation  Tkixc's,  20  feel  l>y  3  feet  liy  ;!  feet  9  inclu-s  in  si/,-,  mv  nsetl 
The  >rolil  l»>arins{  sohitioii  is  l>r>itighl  into  eli.se  eoiilaet  with  the 
liiii'.  I'aii.siiii:  the  (U'|Kihit!oli  i>t  the  ;;oUI.  |t.irlly  .Xsa  liH'tallii'  evialiii;; 
CHI  the  zini'  atnl  )nirtly  na  u'oM  sliioes,  which  .sink  ti>  tlu'  liotiom 
of  th«  box.  Ae  the  zinc  is  ;,'raf  hially  diesolve. I  hv  <  vaniile  iiKire 
is  added. 

Onoe  Or  twice  a  month  the  boxM  are  emptied,  and  the  gpUi 
slimes  «i»  treated  with  dilute  sulphuric  add,  tlMU  dried  and  melteil 
in  cmoiblea.  Tlie  dried  slfanea  ooolain  aiwwt  M  to  20  per  cent  of 
gold,  and  after  fluxing  with  txnax  and  mda  an  ingot  of  O.'SO  to 

0.8<'lO  liiieness  in  iroh)  ami  II.  IlK)  in  silver  i.s  ohtaimsl.  The sliifr.  car- 
ryin<j  from  .">  to  f>i>oiiiiccM>l  trulil  per  ton,  i?  usually  sold  lo  siiiellers. 

This  preeiiiitation  process"  yieUis  satisliictory  results  only  with 
pohitious  i  iiutaiiiinn  mc-rc  than  ^^.  1  [st  ei  iil  oi  cyanide,  Uie  weaker 
trohitions  not  being  ai:!te<l  upon  l>y  y'luc.  iiii)ir<n'eiitetit  of  the 
method  is  the  additJon  of  lead  to  Ihe  xinc,  whereby  the  ooinbiiM- 
tioh  ot  the  two  metals  (onus  a  galvanic  coopfa^  whkh  also  raicitt 
with  weaker  aolutaons,  such  as  are  employed,  for  example,  in  the 
treatment  of  sllmea. 

TJif  Sknifmit-JJatttt  protnm. — In  thia  prgcceff  the  solution  flowi* 
thronch  mrMpnrtmeufs  very  similar  to  the  line  boxec  above  ih- 
KcriU-d,  lii:t  the  zinc  slia\inv.'s  are  here  r<-iilaifd  with  lead  strip- 
Mi.  I  |Hiiiiid  pi'i' .-"iiiari' t'l  Mil  I  or  sliaviiiL's  liiin;:  U'twfeii  iron  plate- 
pla«-«sl  vertically  and  lonu'itiidinally  iti  the  l>ii.\,  alioiit  4  inclies 
apart,  Tlie  I. .el  si rijis  .ui-  connected  witli  the  mvalive,  and  the 
iron  jilules  with  the  |sisitive.  |«ile  o(  a  clynaiiio.  and  tlie  solnlion  i* 
t liiiH  elect mlyticii I ly  dei  oiii) tti.se- 1,  the  ;fold  Ihmii);  jdalctl  on  the  lead 
cathode.  The  iron  plates  are  w  r;i]i|nsl  in  canvas  to  ptvvent  short 
t'ircuilin^.  The  current  emjiloyed  i.s  from  "J t<i;5  volts,  iriviny  a  cui- 
r«at  density  of  aliont  (t.Oti  ainjieree  ]ier  .s>jiiar(>  fwit  of  cathoile. 
Once  a  mouth  the  lead  sheets  are  removed  and  replaced,  and  the 
gold  coated  lead  i«  melted  and  capaikdt  yiddlog  »  bullion  of  0.880 


tine  in  ;;old  an<l  t>.  lu)  ii»  silver.    Ihe  litbart'e  is  sold  to  stufller*. 

The  -ointions  pa-wiii<:  through  the  tfeatiuwn  l«o\es  nn  lieded  In 

lank^^.  auil  are  Duule  up  to  a  proper  strength  by  adding  the  neoet> 

>i:iry  KCy. 

The  coet  of  the  sietnens-Halske  process  is  sliglttly  greater  than 
that  of  sine  piii  i|>iti«tion,  and  the  percentage  of  oxtracUoa  is 
about  the  same.  Ihit  the  siemena-Halake  procem  may  be  applied 
to  any  solotion,  wtaik  i>r  htroii>{, 

A  dig'eHt  covering  msmt  of  the  iMitents  usncd  hj  tbe 

I'niti-d  St;itc^  Patent  OHu  v  in  i  i'itaiii  of  tln>  shIk  Iiisscs 
of  ii)('t«lliirgy,  and  su1k1u.ss  la  of  electrolysis,  up  to 

I         is  ffWen  in  thn  Appendix. 

Soij".    Ffoiii  l:ir  ileM-ription  of  it.s  niode  of  o|)»'i-ii- 

[  lion  it  is> cvideut  tluit  tbe  ''straight  cyanide  ptx>o(u««  "  is 

I  rradily  upplio«ble  to  free  milling  ores  vliicli  itro  free 
ffoni  iiiiiK'nil  siul>.stiiiii-i>s  thiit  would  foul  tin- solution  or 
cuii^uiue  tbe  cyattogen  «<alt,  and  tbe  gold  iu  wbicli  is 
Hnely  divided  nnd  so  exposed  tbat  tlw  cynnide  solution 
may  i-omoiii  intiinnic  i  >  mtact  witii  it.  In  old  taiiino^s 
which  have  bt  t-u  ex|)o.sv<i  for  years  to  the  action  of  the 
weather,  wlierebr  the  sulphnreiR  have  been  oxidused 
an>l  tilt'  acids  and  salts  ronm  !.  In-ii!',  .  rl  mul  washed 
away,  there  lias  been  found  nitnh  niatcriiil  read^'  at 
hand  for  immediate  treatment  in  the  simplest  manner. 
The  pfolilcH)  is  coiiipiii  lit  i\  ''iv  siiii|ili',  also,  in  the  ease  of 

I  siiiceoiiiii  gold  Ijeatiny  deposfit-?!  frtn;  fi-oiu  KulpbureUi, 
but  the  ore  must  lie  crushed,  and  in  many  insliances  it 
is  more  eeonoiideul  to  etineenirute  it  than  to  expose  the 

I  enlir«»  lUUHfi  to  tbe  action  of  tlie  cyanide  isoluiion. 

I  Moiwver,  even  in  the  case  of  neutral  and  otherwise 
snitaltle  on'.s,  thi-  liiii-  pnrtirtcs  of  inelallit-  jrold  may  be 
so  enveio(MKi  in  an  iiui>ernieul>le  covering — sucbas  iron 
or  alttminum  hydroxide— as  to  necessitate  a  preliminary 
treatineni,  sne!i  :  ■  iiiu .  ti  ■  Tiiptiire  the  envelope. 
An  cxtuupUi  of  this  kind  is  found  in  the  orc»  of  tbe 
Uepablie  gold  mine.  WH>>hingU>n.  dexeribed  by  T.  M. 
(  Iiatiird  an<i  rnlwll  Whilehead.'    When  .  rnr  i>  ooM 

I  is*  ininijled  with  the^  tine,  it  is  ustitilly  moic  e<  uiioinieal 
to  separate  the  coarse  gold  by  tuiial^iuation  than  to 
await  f|ji  -I'lw  aetiiijr  proee,s.s  of  solution.  With  tail- 
injrs  in  w  iii*  ii  the  stdphuivts  ate  Init  partly  deeouijMised 
and  which  still  conttiin  ferrous  and  ferric  sjdts  iiiul  snl- 
phtiric  acid,  cyaaiding  may  l»e  preceded  by  washing  and 
neutrulixulion. 
The  treatment  of  refractorj'  ores  is  determined,  io 

etich  C!i-e.  liy  the  chemical  iitid  phvijiciil  cliaincloristii-s 
of  (lie  ol'e  uiider  4'oiisi(lefatioii.  Hence,  we  lind  liial 
cyaniding  may  h*?  combined  itot  only  with  crushing, 
ronji'tino'.  conci-ntrittion.  and  aiiial^^iuiatioii.  but  alno 
with  sineliino-  jiiid  chlorinatioii.  In  stune  itistanees  it 
is  nio>t  advanta<reoiis  to  separsile  (he  ore  into  fraelioiis. 

1  eacb  of  which  i»  «ubjected  to  aditferent  treatments  in 
I  fact,  it  is  cs^iential  to  succe^ts  that  tbe  ore  should  be 

•  thorou<,'lily  exanrined  ;i  competent  metiilltirj^ical 
chemist  before  any  investment  in  a  plant  for  Irciitnient 

1  'Transactions  of  the  American  Institute  of  Mining  Engineere, 
!  Vol.  XXX,  pages  419  to  483. 
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hy  chemical  processes  is  made,  and  u1h<>  that  thr  cyiinid- 
ing  pi*occs8  should  be  under  chemical  fiupervisioii.  in 
order  that,  by  aaaaya  of  the  ore  and  tailinga  and  by 
analyses  of  the  ore  and  the  cyanide  solutions  n»  they 
enter  and  issue  from  the  zinc  Iwxes,  and  of  the  solvent 
durin<;  pi-eparatiou  and  regeaeiatioa,  a  complete  ch<H>k 
may  t>e  nmde  upon  the  operation  in  each  of  its  stajfes. 

WiiA-/'fi</  <''uttii.—\t  i.1  obvious  that  the  cost  of  the 
cyanide  process  will  vary  at  the  different  plants^  aooord- 
ing  to  f^e  variations  in  the  chemical  composition  and 
physical  structure  of  the  ore  treated,  in  the  condition  i 
of  the  ore  at  the  time  of  treatment— that  is,  whether  it  i 
be  in  the  form  of  sand  or  slimes— in  the  diameter  of  | 

the  procesfi  and  the  apparatus  ui*ed;  in  the  location  of  the  | 
miU  with  refjjard  to  the  supply  of  ore  or  tailings  used; 
and  the  source  of  power,  water,  matenala,  and  labor. 
Acconling  to  H.  M.  Chance.'  in  the  Bla<  k  TTil!^.  S.  Dale., 
the  cost  of  smelting  siliceous  ores  watt  betweeu  1^.  75 
and  $5.T$  per  ton;  the  cost  of  chlorination,  from  t8.50 
t<  1  *4, 5<.i  per  ton:  and  the  cost  of  the  cyanide  ti'eaduent. 
liobijibly  from  |8  to  4&3.75  per  ton.  From  the  Report 
of  the  Director  of  the  Mint,  for  the  calendar  year  1 W 
it  appeals  that  in  thiit  year  there  were  1 1  evunide  plants 
iu  active  opcratiou  hi  South  Dakota,  having  a  united 
capacity  of  over  1,600  tons  daily,  and  that  some  of 
these  mill-  claim  to  :ih\v  to  tic:it  nrc  :it  n  i-cwt  not 
exceeding  8ti  cents  per  ton,  tliough  the  average  cost  is 
probably  nearer  $1 .50 per  ton.  Julian  and  Snmrt'  give 
■lM  HitTcrent  detjiiled  nfronnts  of  costs  at  nunes  iti  Aus- 
tnilia.  Africa,  and  tlif  L  iiilcd  States,  the  results  nuig- 
ing  from  '2s.  l.ii^d.  per  ton  by  the  Siemens  process,  in 
South  Africa,  to  ITs.  I. (hid.  per  ton  by  the  Diehl  proc- 
ess, in  Western  Austniliu. 

AV/i-'c/  on  (hi;  irnrlWis  Kupply  of  t/i,  prrcio'iK  iiti  tttlx.  - 

The  data  ooUected  at  tbi«  c«miu8  deal  only  with  the  i 
ontpnt  of  the  United  States  for  IfKtS.  There  are  no  | 

collected  dat.-i  t<>  iifford  a  oompari-oii  of  Ihc  i  nnilitiiin 
of  this  indu-ti  y  in  that  year  with  Ujc  (  (nidition  during 
any  previous  |h  i  iul  since  its  introduction  intothiscoun- 
tiy,  in  1891.  But  the  consensus  of  evid(>nce.  as  pre- 
Minted  in  current  literature,  indicster^  that  the  industry 
lia^  Kren  constantly  jjrrowinj;.  that  new  plants  are 
going  up  each  year,  and  that  established  om»  are 
increasing  their  capacity.  This  is  tme  not  onl.\  of 
the  Tnited  States,  l>i;t  'lUniif  Afriru.  A  ii>t  i  New 
Zealand,  Mexico,  and  the  other  gold  pi-oilucing  coun- 
tries; from  each  are  ocnnin;;  increased  supplies  of  the 
])recious  metals  extracted  from  low-grade  ores  and 
tailings. 

'Traiisai  tioiis  of  thi-  AiiaTicaii  Iiietittile  <ti  Miuimj  I'.U|{iu»H>i>. 
Vol.  XXX.  iiMfiif  l*7,s  to  I'HL'. 
M'nHlnc'tiiin  of  the  I'ns  iniis  Metals  during  1901.  jMfe  301:  180:2. 
•Qjraukiing  Ciold  and  8Uv«r  Ora^  1904,  pa^  S72  lo  981.  | 


CALENDAB  Of  EVENTS  ASI>  UISOOVKKiKiS  KKI^Am  K  TO 
THB  TSBGIOUa  UTALa. 

1830-1610.  Pillage  of  Peru. 
1647-1548.  Discovery  of  Guanajuato  sflver  mioea  In 

Mexico. 

1577.  I^iscoveiy  of  gold  in  BrazO. 
Ifi70.  Discovery  of  phu-f^rs  of  Garazua. 
10S(».  Discovery  of  placers  of  Minas-tientcs. 
1704-l7'2is.  .Silver  mines  opened  in  Russia. 
174.S.  Discovery  of  ijolil  in  the  I'ral. 
ISIS.  Discover}'  t>f  placer?,  in  (_';ilit'ottiia. 
1848.  Introduction  of  PlattnerV  <  hloi  ina^npiOG^ 

etss  at  Reichenstein  in  Silesia. 
1851.  Discovery  of  placersi  iu  Australia. 
1858.  Introduction  of  hydraulic  taioing  in  Gali- 

fomia. 

1858.  Maximum  annual  production  of  gold  in 
GUifomia,  amonnting  to  965,000,000  fas 
the  year. 

1858.  Introduction  of  chlorination  processat  Grass 
Valley,  California. 

I860.  Invention  of  dynamite. 

1886.  OlK^ning  of  the  "  banket  "  reef  of  theliand, 
South  Afiirii. 

188U.  Development  of  MankeV  niethod.  of  beaea- 
merizing  coppef  mattes,  and  the  success- 
ful i-efining  of  this  impure  oopper  by  elec- 
tricity. 

1^.  Introduction  of  the  cyanide  process  in  the 

Rand.  Sou  til  Africa. 
1897.  Discovery  of  placers  in  the  Yukon. 
Apart  from  the  f^enomenal  annual  increase  in  the 

proiiiirtiiirM.r  uoMdui  iuj.'- the  pi-riod  fi..iH  ]    11  to  1S55, 

which  includes  the  discovuriefi  of  the  rich  placers  of 
CaKfbmia  and  Anstialia,  the  increase  in  the  world's 

])ro(iuction  during  the  V.x^t  decade  of  the  nineteenth 
century  wati  iwprecedentcd.  It  was  mocst  marked  dur- 
ing the  period  from  1891  to  1885,  fonowiag  Aeopeningof 

tho  ••twinkot''  reef  of  the  Rand  and  the  introduction  of 
the  tyiiniiie  processes,  but  it  was  continuous  through- 
out tin  (irr  ade,  except  during  the  period  of  the  Boer 
W'rtr,  aii(!  tile  output  of  gold  in  ll>it!?  exceeded  that  of 
any  other  year  itt  our  record  except  ls;t;».  It  is  true 
that  the  nseof  the  cyanide  prctcetw  is  only  one  of  scv- 
oiul  causes  contributing  to  this  result,  'ml  tli.it  it  is  an 
important  one  is  indicated  by  the  fac(  ibut  ihe  returub 
for  this  censuaahow  that  the  amoiuit  of  gold  recovered 
by  the  use  of  the  cyanide  process  in  the  lUited  States 
in  IttOil  exceed4'd  that  won  throughout  the  whole  world 
by  all  existing  means  during  any  year  of  OUr record  up 
to  1661,  and  probably  up  to  1701. 
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APPENDIX. 


DIGEST  OF  UKITED  STATES  PATKMS  UELATFXtf  TO  (  YANIDE  PROCESSES  FOB  THE 

HECOVERr  OF  PRECIOUS  ilEIALS. 


Thi<4  (ViKfft  < -ox-en  must  of  the  (Mitenta  includad  in  ttii:>  fnllowin^ 
clas^i'«  and  !ut>cliiWM  ot  the  United  States  Ftatent  Ollicu  c-laawticii- 
tiom: 

Citm  7q.— litMHtMnr^ 

Sabclam  IB,— Sotaliora  and  PredpitKtion. 

SnticUisN  86.— ^Intions  and  Fredpitotiao— AppamtaB. 

SoIm-Ihsii  IS.i.— Cyoni(lpi». 

Subc'lai*  ]5. — ^Vqueuue  lialb,  Ores. 

Booie  of  the  patentii  in  thc«e  categoric*  arv  quit*)  forei|^  to  tlte 

milijict  iiikKt  coiisiiJcnitioii,  nii'l  many  Init  iii<lirfi'tly  ri  liilcil  Id  it, 
It  liuH  li«'n  tliiiiiglit,  liDNvevcr.  fniiii  \^\^^  f'lriti  \vhi<-li  (liM-iLssiiiiir^ 
1)1  |iateiit  isMies  lift  I'll  tttkc,  t<i  iiichuli'  the  latUT.  Tlicuiin  in  mak- 
ing th<9  ilit^t  luirt  1<i't'n  ti)  pivi'  •'iicli  ii  aketrli  as  vill  in<liiiiU'  tlic 
mturaof  tlleinvontii>n  un<l  whut  Is  rluimtTi  lijr  ths  inveiiUir,  thU 
generally  being  done  by  an  ui'tual  ul.wtrai't  from  or  paraphraae  »f 
the  words  of  ttw  letters  patent,  but  no  reoponsibUity  ia  agrameil 
lor  thn  ojUDioDB,  theoriee,  or  ckims  tbos  aet  baih.  Other  relatt-il 
{Mttents  may  have  hem  granted  whleh  do  not  appear  in  thia  dij^-^t, 

jK-t-au.-o  they  an-  not  rmbraci'd  in  tli»>  fiu)x-l:i»»e(i  <'nuiiu'i'!»tl'<l. 
Thll;-,  the  imtwts  nnmlier  L'LtlfiSli,  to  Tlionius  C.  Clnrk;  'SMH2i,  to 
II.  W.  Fauivit;  an  I  L"-l4i'S<),  to  Job u  I  .  N;:iii;vr>,  |.  imi  iij»|'i':.r  ii. 
this  (lit^wt,  bt-raUf-t;  llu-  lirrt  two  are  clik-s-ilK-il  itsjiii  i  !-iiIm  ia.-.-  "  lit;- 
(bii'in);  an<l  .'-ViwratitiK— l>iHntt'Kmtins  Ori/f .''  and  the  lliir<i  iincicr 
subclam  "  Kedudngand  tiepamting — UolU  and  tiilver,"  and  neither 
of  tbeaa  mbdaswa  ia  indudcd  ia  thi«  digeat 

n.— UETALLUBGT. 
SaMat  l».—3otueoiu  tnd  Prttipilath». 

t8S4^Av^iri  }S,  1S58.   W.  Zisavonsu  Imprormeiiitmproaam 

of  Afi)iir'iliiiii  jiilirr  jVtiiii  tin'  nvf. 

Tin"  iip]>li>'Htii>ii  irf  wilier  or  a  siiltiti'in  of  "^uljilmte  of  copper 
Filthily  im]ir<'!;natt'(l  with  snlgilinrii'  i»'i<l  inHtt-iiil  ]«ad,  ^ttli'k- 
ailvfr.  or  rialt,  liithvrtn  ii.-«ed  for  ihi."  ]iiir|« we,  t"  (lie  prmiiM  of  Sep- 
amtint;  sil\(T  from  copper  and  otlier  ort-s,  rrinleriii);  tliureiby  this 
•apanilioa  easier,  ahorier,  lew  expensive,  and  not  noxious  to  the 
health  of  the  opeiator. 

lu-.'iti—Aiiril  .'ry,  Av.vj.  I.  GaTtiux.  ImfrmmetH  in  the  iftatmrtd 

The  twc  of  !>nl|ilinricacidioooiinection  with  the  hydrate,  earbon- 
ate,  or  snlphate  of  potash  or  soda,  or  with  any  componnd  thanot, 
in  the  mode  of  woiltiiig  the  natm  metallic  mlphuielB. 

.ijS4,'—J'il<i  s,  lan.  J,  Soaw.   JinprswerfaBpnTolat/braimHy  tOnctf 
from  tmuto  jotiilioiMr. 

AtHa^Uag  to  ^  WMfte  pipe  of  tlx  sinV  or  barfn  into  «-hleb  iM-r- 
aonsiHiiig  lilTer  in  solntlons  suffer  t'h  i  t  '«  w^i^tocl,  a  v<  .■<H«-t  ^o 
airanged  and  eoostructed  tluit  the  Ix^unit  jiuwitij;  iruui  tb«<  »iuk 
shall  mn  into,  tbiongh,  and  out  of  said  Teaaei,  and  lietween  the 


tilll^of  entering Mu<]vci»pl  and  m-aping therefrom  shall  bebroOKht 
inti>t'oriluet'n  itb  !<iuli  ehemiinl:'  or  metals  :w  will  oimw  tbewholpor 
liny  {Mtrt  of  tb«>  silver  conlainvil  in  Hi>lation  to  b«.-  precipitated  and 
r<>taine(l  in  Maiil  ve<»-l,  while  the  w«rthlcrM<  luattirial  Ik  allowed  to 
ew;i|ie.  (Tlu!*  |iiiteut  «ii.>(  i-ei.-siied  as  ftillow":  Koist-iie  IfiT)!,  April 
r>,  I  Alii;  rei.'<>'iie  :Vm,  June  16,  reissue  4030,  June  14,  1870; 
rei>¥ue  i'Miu,  PiN  i«iou  A,  Jtdy  9, 1872;  and  fstosne  4070,  IM vision 

11,  .Inlv  !»,  ISriM 


ri  fillniij  iitlKll'JdIii 


IM,',.    W.    I!n('i  K  M-.n.    lmpit>x*il  piocfM  Jut 


The  applivatiun  and  use  of  bichloride  of  copper,  or  its  equiva- 
lent, together  with  iron  pyrites  and  salt,  without  reference  to  tbe 

exact  pr<jportion?«  of  each  in<;re<lient. 

4fi:ms-~Jlareh  US,  iStiS,    ii.  \V.  Bakkb.    Impromnent  m  Inatini/ 


In  order  to  prodoee  a  valuaUe  metal  or  inenala  now  alsnGst 

»  holly  <<a»r  away  in  the  treatment  of  anrifenma  and  arji^tlterona 

pyrile.u,  the  inventor  pn)|>ose7<  to  take  tln^  ealrine<l  ori>«  a.*  tliey 
come  from  the  fnnm«x"!',  and.  havins  them  well  pnlvorizetl, -^ubjo-t 
them  |o  the  nclioii  ■  i  i  hnnms  acid  in  tank.«  liHUled  over  the 
main  diHrhar^e  (lues  oi  hi!<  ftlrmlce.",  when-by  a  Mitlicient  lieat  may 
Ih'  fit>tflini-<l  to  a.^.'i-'Jt  in  the  reaction  u(  the  acid  liofoiv  mentioiu>iI. 
The  euiphurous ai'id  thii."  n-'e*!  l"  to  In-  formeil  and  oollecteil  by 
i-ompeUing  the  sulphurou^i  vajiorH  di!icbar;;ed  from  the  riai<tinK 

f  Qtiiaca  to  pass  orer,  through,  and  in  contact  with  water,  n»  that  aul- 
phunoa  add  will  be  formed  and  collected  in  a  properly  anugcd 
tank  or  taaka,  from  wbaaoa  It  m»y  in-  eonv  eyed  to  the  ore  tanks, 
and  there  mixed  witfa  the  ore  th«roii).'hly  by  a^'itation  in  any  man- 
ner ni(!Ht  convenient.  .After  the  ore  liaf  Ih^ch  .'iiihj»*i  teil  to  the 
action  <if  the  acid  for  a  i-oilple  of  Imurs  the  oxide  of  I'opjier  will  1n< 
rcphicc'l  hy  u  stilphate  ^ilnMe  in  water,  and  the  oxidi'  of  iron 
w  ill  be  jiiirtially  broiiffht  into  tlie  mnie  conilition.  ShonUl  tliei^ 
l.e  any  K<'ld  or  nilvcr  lu'ld  in  Kihition  th(~^e  inetaln  w  ill  he  r>ilii<'t>d 

to  tlie  metallic  state.  The  solution  is  then  drawn  oU  by  siphon  or 
otherwise  and  conveyed  to  another  tank  or  vat  for  aubaaqnent 
treatment,  either  by  ocmeotetlon  or  predpltatiou  ibr  the  copper 
and  evaporation  for  the  snipluite  of  iron.  The  ore  tbua  trnted 

may  then  be  lixiviated  by  water  to  wash  out  all  the  aciil,  and  thi« 
water,  which  will  hIIII  bold  i^otne  dibtte  HiUilion  i>f  the  Ixu-or  inet- 
al-",  may  be  coiivey«'<l  to  the  acid  tank  ami  iim-»I  fur  the  further 
formiilion  of  cnlphiiroU"  acid.  Hy  lliii^  mean!^  the  mi-wt  eoncen- 
truleil  !<obilion  ii<  alone  |ieniiitleil  to  pi»»^  to  the  lank  or  vat  for 
further  treatueut.  It  iniiy  lio  coii»idervd  a  well-settled  fact  tluit 
in  all  proceascaof  calcination  Hinie  pi>rtionot  the  priN-ion.^  tnetala, 
if  such  oics  are  ander  ttmtmeut,  escape  mechanically  or  in  a 
vaporised  fkmn.  Tbt8loaB,gieatoraa»n,  a8tbea»mi^li«^baa 
heretofonabaea  to  a  great  degree  imdalmabla.  Uiaclaim«d«a« 
part  of  this  Improvement  that  aueh  lorn,  vhetiher  medumicnl  or  in 
tlie  form  of  vajior,  i?*  vn  holly  pr«-vent<«il  by  arreiititm  their  ocaj* 
,au4l  relurniin:  tliein,  eitiier  in  .solution  or  iu  the  ><e>liment  of  tb« 
liquid  acid,  to  the  ore  when  treated  in  the  ore  tank". 

Iti05) 
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606  MIXES  AND  QUARRIES. 


4fS8B — Aiml  M.  18tS.    W.  T..  Kaiieu.    Imiir-'i  nl  j)nneiv  of  uvirkinff 

xiln  r  ore*. 

TliL'  iiivoutioii  cotifbt*  ill  u  procfi^s  dividi'd  in  fijiht  'lil- 

f»»n'nt  tuanipnljitioiifi,  viz,  dmolting  the  ort!,  piih<»riziiitf,  riKiHtiiijfHt 
low  bwt»  extnwtiag  snlpluitea  with  water,  roasting  raidne  witli 
■dt,  ineltiiig  with  soda,  prao^itating  atlTer,  pndpilatiag  eopper. 

49*>.i-—A  Hinwf  S»,  IBe»,  S.  F.  MackiB.   Jmfnmd  pweufar  tre»!- 
mgvra. 

Tbemodeof  tfbtaimiig  ■  licb  gold  icridoe  from  ona  of  fold  by 
trrating  tbo  onw  br  raaflUagtnd  fwdng,  and  aabjatitinK  the  roast  to 

the  action  of  hciiIh. 

MSAf — Fel't-wrrii  i'7,  IH'JU.    J.  II.  KLn  .\Kii  and  J.  L.  HAVas.  im- 
jmnttd  procettjar  ttfKiraUnri  yJd  and  tUcer/rom  am. 
Tb^  proccaa  of  oaddbiug  Milphurata  coataiRiBBtbe  praefawB  met- 
als ami  i-xinv^rtuigfhiBiB  into  anlphatca  bjrtfae  uaedf  aolutioiuiof 
niti«t«8, 

seres— Jtify  si,  nee.   E.  Lakm.   Impnttd  method  ofpirtptaing  goM 

/or  ittjtftMfy, 

Tin-  111*  ol  .-iiti  hariii«  i--uliHlanc»M  Id  pn-ciiKljilu  guld  from  itti  ho- 
hi(i<in>.  tliervliy  fonnint!  a  iiiaw^  "i  '  i)-!.!  -ilirtHtg  eztremidy  lUWful 
utiA  convenient  for  dental  and  other  puqvist^. 

ligSSe—Marett  10,  /f?^.   J.  noroi„<»,  Jr.   Tmimmntnl  f>»  txirart- 

The  priMt'K-*  ii  utiiiitujg  Ui«-  w.i.'.U'  linuors  m  the  oidirinry  itrv- 
chloridixiiii:  |iro<.'i^«,  by  dIIou inti;  Xhv  iiiM>liil>lf  rnu(tfn<  ciinUiniid 
in  mM  litiuuni  to  precipitate,  and  Ibeu  evaporuliitg  tbeciMr  Hup^r- 
natant  liquid  to  obtain  the  mliiUe  diloridm,  whidi  ate  reapplied 
1m  troaliii)?  frfxli  i>iv. 

:it»7aU&—lkiilt»iber  4,  iiC.s'.    J.  TcNHniiKii:.    Jiiipn>trmml  m 

Thspraceatof  aepamtiag  pre<Hoii.«  nif  t:ilji  from  watciy  aolutioiK, 
btwbteb  aid  ui«labaneNi)!|«LrirUnl  liy  |>fii<!>1ii(!th6  watery  Bolationx 

or  ciulf  through  a  liatli  ol'  oii  or  hydni-iirU»ii  llt^nid. 

eiffSei—SepUmber  XJ,  uno.  l\  M.  Lvtb.  ImiirwemetU  in  extract' 
inkf  metal*  fnm  ore*. 

Ill  ibe  tfeataaent  af  oroti  oontainini*  lead,  vine,  ailvar,  and  cop- 
ptT,  theinediod  of  m'urin);  the  nontralication  of  the  »nbltion»  of 

«iohihl<>  l>a.6»>M,  ^(Mri  iiii'/ii:;;  .ir:  !.  ;,ni!  i-arrvinj;  iivcr  the  K'jt.-t 
We  <jtLaiitity  of  ci K I  ■  :;im1  n I ,  liii  li  «-<iiisi><t.<  in  1n«tiii(;  thi'  raw 
orvs<  with  an  acid  i- i1i;tj'  in  |  aniiil' v  r-  ii  ir.iii/d  hy  jiri'viouH  attai  k  on 
the  oreii,  and  trt'atin);  the  pirtialiy  exiiatiNteil  ore  by  mw  iM'id 
bt^fore  till'  latter  If  uiliiiitte*l  to  the  raw  ore,  tlie  said  alsiia  beiiJK 
con<liirted  in  a  continuous,  altern:tte,  anil  niethiMliejil  niannor. 

)U7y«jS — Half  !:>,  \V.  M.  Davis.     Ihiioniliwi  i/nlil   frfm  ilt 

toluUom. 

TbeprooeNs  of  ohtainiu);  golil  from  iti*  HolntHin  by  bringing  aaid 
•glution  in  eontaet  with  carlHiii,  and  thereby  d«poaiting  tbe gold 
vpon  it,  and  of  anbaequantly  obtaining  tfa«  gold  from  the  varboo 
by  cakination  vr  otber  eqniTalent  meant. 

fST737—(Aiober  so,  ISU.  C  X.  &iEnnun.  JVoww  i/  Irtatix,! 
tulphidet. 

The  pMieern  of  traatlng  ndpUdea,  cnch  as  thow  obtained  from 

the  lixiviation  proeei*  of  pilver  ores,  wiid  pmeew  fonsifiting  in  first 
exposing  said  Biilphidef  to  the  action  of  dilute  sniphnwc  aeid  in 
the  prest'iice  of  nitnitcof  Kodii,  then  eoii\ertiii;r  the  nitric  oxide 
which  eseaiH's  info  nitron.s  acid  «ud  nitric  4uuil,  and  tiludly  larry- 
iiiK  on  the  proeet«  by  ineiinr<  uf  a  miztnn  Of  nitroun  Acid  and  nitric 
add  with  dilute  auipburic  acid. 

SSeSS^—Noiremi*r  jW,  1X89.     J.  MiiXrii.     Ptixvki  nf  rfronfriny 

viriaUic  fmr^  'f    •  fi  n'/:        ;  . 

The  luetbod  of  rccoverln);  ineluli<  in  i<iii^]jv^ti!fi<>ii  in  liquid,  con- 
H.Hiiii^;.  eaaoitlally,  in  forcing  such  liquid  through  a  tillering  me- 
diuui  IwTing  a  capacity  of  expanaion,  and  re«i«ted  by  a  rigid 


I  ioclodne  veswl  or  mediiun,  and  tlien  bnming  tb^  dlUn^  material 

or  otheruise  scjKir.itinj;  the  tnetal  therefrom. 

fSOitSt—DaxmlKr  JS,  tSSS.   .1.  MiLLBK.    .<l|i|ianifuji  /«r  <»Uectinff 
md  mmng  mtlaBie  partMe*. 

.An  ap|u<ratns  for  ri<  iivi  riiii:  toctals  or  iiielallie  C'>iii|ionnils  in 
liiiuid^,  consiMiug  ui  u  rigid  taiiU,  perlorattd  ou  o»»i»  eide,  ui  i-ou:- 
Mnation  i\  itii  an  ORttanoe  pipe,  provided  with  a  trap  and  a  prea- 
[  «»re  device. 

gmSSS—Btermber  IS,  JS8S.  J.  MlLLElt.   WUhod  of  moterin^  mrlah. 

The  iniprovid  iiieth<id  l<-r  n^-overiiij;  nielallii'  purticli-s.  -linicJ, 
and  similar  material  c  intjiiniii(;  itietal  from  liquids,  con^istiny, 
I  um^ntiully,  in  condiieting  the  liiitiid  and  metal  lie^irin^  matorial  to 
I  a  settling  tank,  allowing  thetntninie  to  fall  to  the  bottom,  drawing 
ott  tbo  liquid,  and  forruif;  it  under  hydroctatic  prmum  throngh  a 
I  lilter  |>r«>ss,  iiiid  ri'iiiDViint  and  drying  tin-  lillnite. 

— J'luimni  ^:<,  I^Ji'i.    ('.  I',  Wil  l  Arl  iij  (jtitutitij/ ytMi 

1       hi/  i/o'foiJ<      trll'nltn''  M'fjthitt^'f. 

In  the  art  of  extmcting  gold  from  ona  and  artificial  gfHni  bearing 
jirodiirts  by  meaiu  of  alitaKne  ndphidai^  the  praecM,  which  con- 

aiAa  ill  tnixiiii;  the  ).'<i|<l  bearing  material  with  airlioti  nn<l  an  alka- 
i  line  sulphate  |or  the  e<|uivalent»  of  meh  i-iirbon  and  alkaline 
Ktilp-i.L'i-  .  'inini;  saiil  inixtiin-  in  a  nonoxi<li/iii);  Htinos])tien'  at  a 
teiiijiernlure  Kdow  the  puilit  of  fur^ion  of  the  ebarjji",  <violin^>  tlie 
nmw  out  of  CKiitai  t  with  the  idr,  atid  l»H(  liiii<i  the  foole>l  niatis 

I with  wat«r  to  dii^lve  out  tiie  twluble  iialphidw,  and  reitivertng 
the  gold  theraffom  by  praeipltation. 
.■!77S(':* — I'llffiiiii  f/  I},  I.W.I.    T.  Kllioif-     I'r:>ri:...t  •,/ MiM\rtili<iii  j„v 

fli:,  in  tiriiU. 

I  The  process  of  removing  preciona  melsla  and  impuritlce  fmm 
I  copper  nattce,  oiei^  bnllign,  etc.,  oonvating  in  diaaoiviBg  the  Mme 

afterde8alphini»tiaiiud  caldnathnfaieulpharic  acid,  in  iinantitiei^ 
I  rniffleient  to  form  a  nentral  aalutian,  and  in  adding  iron  liy<lnites  to 

the  ileutm'  -I  !'  li  in,  whereby  the  ilnpliritiitt  are  pn  i  ii  Ltnted  and 

Iiiettlii  willi  the  jirecioui-  luvtali^  not  dimulved  by  Uie  Hulphurir  ai'id, 
leaving  a  compamtively  p«u«i  aointion  of  inm  and  copper  «a1ts. 
S9/909— April  $4,  JggS,  R.  Oxmm>  and  C.  O.TI.AIID.  3>«a<auK( 
tf  Oret  and  materiaU  emdaining  mtlphur  for  the  ektradim  of  nwMlt 
<i//rf  ollif)'  i  iinxtiliifiiU. 

The  niethod  of  treating  raw  or  milmrned  sulplinret  orec  of  cop- 
per anil  iron  to  render  the  mpper  .•wiliilile  in  water,  while  leux'ing 
the  iron  forlhi'  imwl  |>iirt  iiis<i|(ilile  and  renderinjf  the«ulphnr  in 
the  oiv  available  for  the  nmnufa,  tore  of  sulphuric  acid,  «0D8i8tin|| 

iu  mixing  the  finely  puiveriMd  ore  to  a  aeniifloid  conrieteDcy  with 
enlphoric  add  and  aointion  of  peraalphate  of  iron,  heaiiiig  the 

niixlun^  to  a  tenijientture  Fiieh  as  to  evolve  anlphnrotUhacid  vapor, 
and  cullevtiitK  and  eundentdng  Mueh  acid  vapor. 

JSreM—Aupa^  14, 18S8.   X.  H.  Low.    Hximefim  ^smefnmi  am. 
The  proccea  of  extracting  idne  fraui  ons  containing  predoua 
metalc,  «oni^tin«r  in  loaehlng  the  nre  with  an  aqneotw  solution  of 

siilphun>us-iici<l  '^'us  lo  dis-i>be  i<ul  the  zinc,  and  then  hoiting  the 
leached  ti<|Uor  to  expel  the  Kulpliurou-s-iicid  gokaiid  eaiue  a  precip- 
itation of  the  zinc. 

mni.;—M'i>i  il,  isa».   E.  H.  RnwELi.    /Vooew     laickmf  ore* 

iriih  lii/jhtKrilptate M^triiwf. 

The  [)n)ce.->  <il  extracting;  inelal  fri-ni  ores  and  iiielallur<;ical 
prmhlcts,  which  consists  in  introducing  into  the  ore  or  pnMluet 
carUinateof  aoda,  then  treating  the  iiia.''S  \sith  u  soUili<in  of  mii- 
phate  of  copper,  and  then  tivatinir  it  with  a  hy]Hisiilpliile  HiUition, 

;/.A.SYM'— a /.i/»r       /.v.v.'i,    .1,  .x.  MAf  Aiirin  u     IWi^ot  of  If-i.  hhuj 

•in  I. . 

The  pnjcess  ol  (reatiii):  ores  containinti  oxidtw  or  carbonates  of 
earth  Mietul:^,  conafatlng  in  first  subjectini;  siieli  oree  to  the  acUoD 
of  a  proportionate  quantity  of  a  solution  of  a  ferrous  aait  or  a  binil- 


CYANIDK  IMJOCKSSKS. 


pbato  ot  an  tikali  to  combime  witb  tbe  ozidee  or  curbotukltf  of  | 
earth  nietab,  and  then  treating  th«  oreo  with  an  acid  or  Kit  to  ( 

ii)>taiu  ttu-  I'lftiluinol  iiitiiili'. 

4gWJ—f<ltruary  U,  iS90,    H.  VuMKB.    Pr<iem  irf  <xtr>tcting  Mther 
frmn  eopptr  or**,  dmMm,  «im?       wpptr  pndudt-  | 
The  prooew  ot  fvparating  mlver  from  owa  w  i-on'juning 
rmxi'  iiietalu,  which  !f>nHi«t»  in  niixinjrwith  Iho  finely  piilvfriied  | 
on' or  limited  ii  ijimntity  <i(  hulphato  <if  W'li  . in  i  •  ■i.  t;i--ii.iii 
to  2  ]>«r  iviit,  UtMi  ruaiitiug  tltL*  luixturt',  ami  liiiully  IcachiDg  out 
by  hot  mtcr  to  obtain  th«  mlsliate  of  ailver. 

4JIOt4S~iiovanher  11,  JWO.  £.  DoiDX.  JVoeen  ^  t^aratbtfi  gold 
<md  fUattmtm  from  alher  nutata  in  mhdSon. 

Thf  iiriHt-ss  of  se|arjiliiiir  from  im  iidil  dilution  of  polil,  plafi- 
IlUUl,  copper,  and  tin  ihv  mctalliir  ( 'oiiHtitiU'nt^  of  ^ai<l  holution, 
which  prOCeflBCOIMi«l!-  in  tii^t  F^ulijictiH);  till-  ciilitv  Kol(iU<iii  in  the 
prasenoe  of  etiwr  to  •gitation  until  tbe  ether  bacxmiM  yellow,  in 
tiien  decanting  the  miudniqK  adlatian  ftum  the  yellow  ether,  hi 
then  entjecting  Bajdwirining  atdntioa  to  agitatinn  intbepmBeince 
of  ^Mienoe  of  1av«nd«r  nntil  the  eaaential  oil  heoome*  brown,  and 
■n  il .  II  1.  :  nruiv  from  tiic  l>p>\vn  eflaeBthil  oil  the  remaining  eolu' 
tjoii  ami  iiil4mg  tlitiTL'tu  uiuuiouia. 

44iOM—Deembfr  t,  tSSO.  C.  L.  OomN.   Pneem  «f  treatbtf  orr 

Tile  imKi-)*  of  tri';nin>;  oiv  mutainin);  leail,  i^ilvf-r,  ami  /im-  to 
rfUK'..  'Ill  .  i  r  |i,i''itory  to i«mcltin^. oiiifii^iii).' in  liiNt  rojLstitij; 
lh«'  OR',  liieii  ItiHliniL'  the  on-,  tilteriiiL'  the  leai  li  (liliil  'hn>n./li 
(•iirlwin.  then  r^iihjectini;  tin'  leiirli  Mul'l  filceeS''ively  to  tin  irii.  n  is 
tnetalllo  lead  and  of  ttuttailic  ziau,  nud  liiiAlly  procipitatiii^  tiie  ' 
cine  i»ld  in  solution  In  tbe  leaching  fluid, 

4i4:>:K — J'in<t>\rii  .'(>,  1,-'.<1.     \\.  \\'t>j.     l'it>^eii'  nl  tivntinii  zinr  unr. 

The  j>roce!'s  ot  eliniiiinting  zinc  from  cutn]ili'X  ore.",  wliii'li  eon- 
eiete  in  roasiini:  the  ore  U>  fnrui  milphnnnu-ariil  go.-'  aixl  o\iili;te 
the  anc,  tiien  cooling  tbiegaa  to  a  tempeniture  of  180"  F.  or  below, 
and  pwniag  the  hum  in  gaaeooa  farm  In  eosjunt^on  'with  (team 
and  wi(h<Mit  oxidation  into  sulphuric  add  tfaronj^h  a  pre\'ioiii<ly 
rortstcl  eharv'o  to  form  nohible  rolphite  of  anc,  and  them  inunL>- 
<liutely  K-a('liiM);out  ami  ^'imrating  the  sine  auipliite  with  water  at 
a  teuip«^(un;  belww  IH)  F. 

449814 — AprU  7,  M*/.   S.  W.  Cbaoo.    jAxinatUm  pntem  ef  and 

The  prueew  of  restiirint'  the  oxym-n  in  a  hy|M><4ul|ihiie  Miltitioii 
It;         li \:  •,  i.r   ■:!  |ir.  'A:.i.'!i  ■  ■  iii-.;.'<tj<  ill  juiijiin):  a  eurrent  of 

nir  tliroufili  the  ore  while  ttie  sain  Hilulioii  iy  in  contact  tliPre- 
nitli,  iiud  a  leiieliiii^  vat,  a  »;raliii);  at  the  top  then><>{  througii 
which  ure  pulp  and  water  are  iutioduoed  to  the  interior  of  the  vat, 
and  a  nystem  of  croowd  wpoiated  bare  within  the  vat  tibongh 
whieh  the  ore  pulp  and  water  pam,  combined  with  an  «ndleai>- 
apNkn  filter  on  which  the  ore  pulp  tuid  water  tell  horn  the  amd 

ero!^M'il  linrv,  a  troii'ih  iH'iieatli  the  (liter  to  riHM'ivc  tlie  water,  untl 
a  ILviviaiiuu  \al  iiito  which  the  uprou  tilter  disdiargtai  the  ore  pulp,  i 

4fJSI9—Xareh  t9,  UI9t.  J.  Lmia  fimeeu  qf  InaHi^  r^fivvlvrp 
ore*. 

The  continnonn  proosas  of  treating  ivfrartory  iiuriffn>tii«  ami 
HrjrHijtiiVroii^  orew,  which  eom-ists  in  Milijeetinj;  the  oiv  t<i  the  eon- 
tiniioiiH  action  of  an  oxidizini;  hlowpipe  flaiiie  in  <lire<'t  contact 
with  the  ore  at  a  nioilerate  heat,  inteniiitlently  Huhjectiiii;  tlu> 
heated  ore  to  the  lu-tii-n  of  water,  acitatinn  the  i:ir»',  ami  then  n-- 
peating  the  operation  at  a  higher  heat,  ami  finally  i"iilijeetiii>t  it  to 
nn  oxidi^in^i;  rrKi-.t  without  chill.'*,  whervhy  the  \ulatile  ehnucnts 
are  ilriveii  off,  the  oxi'liwhle  eloineiit.s  or  coniiKjunil«ari' oxidized, 
and  tbe  precious  metala  are  left  free  and  in  suitable  condition  for 
•iiM]gainKti«a  or  diloriaalloa. 


ir.3l!fi—J}tril  IS,  JilSt.    F.  C  Choatb.    Method  of  prodveihff  mcUU- 

Vf  !inr. 

'I'lic  jinicei-h  ol  i>r>«liicin»r  meiallir  /.iiu-  from  It?'  ore;-,  which  i-oii- 
Niftf  ill  H'|)anitiiiir  tl"'  zine  ami  llie  <'<|iial!y  volatile  aivl  iiiort* 
volatile  coli.Htilueiit'"  from  tlic  l^'^^  v .latilc  c •n.-'titnelit."' of  the  ore 

by  the  nee  of  h«st  and  a  reducing  a^^at,  then  vohuiltziug  and  uxi* 
diiing  the  reduced  metal,  thereby  obtaining  a  condensed  oxidised 
f  tune,  subjecting  this  fame  to  a  moderate  heat  in  order  to  expel  ita 
s.  liable  conntitarala  more  vobttile  than  cine,  treating  the  renuJuing 

pnriliK't  with  ililiite  Mil)ihiiric  ai^d  as  asolvMit,  and  finally  subject- 
iujr  the  resultiiijj;  solutiou  to  the  action  of  an  Gloctric  ouirent  to 
piedpltale  tbe  sine. 

w  ;»r<  .1  '-i'.i<:-t     icv.'vj.  < ; .  T.  Liwia  and  G  V.  PcnLuma.  Pno- 

I'jot  III  iri'iliiwi  fninliiili  iin'x  u(  ;ineand  lend. 

The  (•nu'i'M^  .if  rei'i>veriiii;  li'a<l  an<l  /.inc  from  •'iilp)a: i rlr.l  lead 
ami  ;rim'-lea<l  ore,  uhieh  coii'diM.-'  in  riaHtiiiC  the  ore,  then  Hiiieltliit; 
llie  riuist>'<l  niasr'  ami  ex)K>vinir  the  fnines  or  volatih'  matter  pro- 
iluceil  hy  wiiii  smeltiii);  to  the  action  of  the  ga^ea  which  are  vola- 
tiUze<l  in  the  niHKliii^r  of  wiid  ore,  tuyether  with  water,  ami  then 

separating  tlie  ainc  solution  from  the  insoluble  lead  oompoujid  and 
recovering  the  zinc  and  lead. 

lA.i:>.'(    it,i„l,f,-      is:<J.    T.  S.  Hi  nt  aii.l  .1.  DorOJriW.  Proeuntf 
)ieparaling  copper  /nrim  CHprifenm*  tiiekei  art*. 
The  method  of  sepaeating  the  copper  fmn  s  solution  oontwning 

c.ipl«'r  oxide  at»d  oxides  of  iron  and  niokel  to  produce  uiekeliferous 
iron,  which  consist'"  in  first  addinp  rommon  wit  to  the  siliil  i*>h)- 
tioii,  lln'ti  iiwsiinfastii  1  1  ■  ~ii'i>hiinin:«  ai'iil  inv  Ihrmnrh  the  •'aid 
Hihilioii,  then  |ireci|>itauii)i  1  li>  'Uft  I niee^^  iti  the  eopper  in  the  ionn 
of  nietullic  eiiii|«-r,  and  .■Jolweijiieiilly  cryt-tnlli/insr  out  the  riii'kel 
and  iron  aild  uticiiiiiig  luid  vntelting  the  pru<iucl  to  ubt«in  lUi-keh 
iferous  Iron. 

'iSSK8—0tlo'>cT  ;,  ixfJ.  C.  WunsBaAD.  JVoeew  vf  trtaHiig  ini»> 
tmf»  mnlniuinii  nulpfmh  f  ni  i>r,rimi*  metoU  and  eoppfr. 
The  iiroit^s  of  treatii  L'  ,i  in  \ :i.i O'litainiii);  sijl]ihidi's  of  the 
prei'ions  metal.-*  and  of  i'op)»«'r,  whii  h  i-on^iint.'*  in  iiiixiiii;  the  miiI> 
phidi'!-  with  wilntioii  of  a  .-alt  of  .■•iUer,  w  lierehy  a  wiliihle  "altof 
oopper  is  formed  and  sulphide  of  silver  is  precipiiattHl,  separating 
the  aohitioQ  containing  the  copper  from  the  residue  containing  the 
predouB  tnetal%  roasting  this  residue  to  reduce  the  precious  mefula 
to  the  metallic  Btste,  treatiiig  the  lednoed  melala  with  iiot  sulphuric 
acid  to  rllFwilve  the  •'ilvcr.  i<v|)aniling  tbOSUvw  Solttttao  from  the 
rciiiduc,  and  tiieltini:  the  final  ru»idne,. 

4aooes-~Ja»M'ir't  /:,  isn-i.   F.  P.  Dnway.   iVocei*«f  twlfn^r  wuv 
turn  nmtaitang  tulpkidet. 

The  I irticMM  of  treating  mixtnm  containing.-  .-ulphide*  of  silvM 
and  ropper,  whii-h  t  on-iiHtH  in  heating  tlie  ftiliihi'le!'  with  "Iroiiir 
Millihiirir'  ai  iii  to  l  oiivert  the  siilpfiid,'*  into  >.iil|ihateii  and  <li>-».he 
the  Hiilphate  of  hiImt.  addini:  water,  to  hriiii;  thi-  Hulphale  of  i-o|.|.er 
alf-'  into  lailution,  draw  in'^  t,if  the  rer*iiltaiit  Holution,  precipitating 

the.-iiverther.'fi'om  hy  t.illii'<-oj>per,  and  recovering  llMsulphate 

fit  I'lijipiT  fr«iin  llu'  remainini;  H'liitioii. 

y"<(//.'',;- -./ii,<»i';rv        /.■•.'/./.      V    Fnkn«  ii.     I'idi  imi  i,f  'JJiiinitirj  yo/</. 
Athtr,  irmt  r-y/y,-,';'  /'rmn  iivrjt. 

In  priJCJ-s^'H  for  it  t:i:iriiu  );.i|<l,  silver,  and  <  o|i|n-r  from  orVS,  the 
treatment  of  till  r.  -  i>.  |iiil\ei'i/.iiiv'.  mi.vinL-  therewith  Small 
percentagaa  of  niter  caluj  ur  bisulphate  of  soda  and  common  eaJt, 
fnmacingat  a  led  heat,  and  then  leaching. 

1  .i;c.i~  i—^l<<;i  I'K  isf.-i.  \V.  U.  is'oAi.Lsand  F.  WvATr.  Proean^ 
I      trtiUinif  <:omi>l<-''  <>r  »aipht<lt  uree. 

I Tlie  ptocetM  of  treating  complex  sulphide  orat^  which  ooaaiala, 
fliut,  in  aubjectiiig  tbe  ore  to  a  sulphatizing  roasting;  aeooind, 
lisdviating  th*  nuated  ore  witli  water  and  sulphuric  add  and  iw- 
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moviiii;  lh<>  iron  tlu'ri'lrotii  if  lu^ivsKiry;  fJiirU,  ]^rl■<■iI)ilatitl^;  flic 
;ciri<  frxiii  siiiii  >iilutii>n  in  tlie  form  i>i  rurlHumic  <ir  carlniiuiti'  nnil 
livilrnxitlc  liy  llic  i>f  ««rnmi  carbi-Hiatf  Hinl  -iiliTijiK-ntly  >  i>n- 
vcrtiiitf  thi>  .'^aiiK' into  ziiii'  oxidf;  fmirlh,  t-vaiiiiriitintf  tlif  HKliiim 
ealphate  obtniaed  ivm  the  zinc  gulpbnte  aolotion  aaU  b««ting  the 
nnM  with  aodluia  cblwid*  amd  cmI  tn  eoavert  U  into  Bodknu 
aolphide;  Ittth,  comvorUagtbc  sodUim  gulphide  Into  biv^rbonal^  of 
flodit  by  dlMolvtng  the  «uno  in  wnter  and  tivAting  the  eolation 
«itli  lurlHiiiic  itciiJ  L'ji»;  iuhI  Instly,  (■•■nv'-rlitii;  lln-  KiriirtKinun- <ii 
soda  iiilo  hkUuih  lurtionali'  l>y  ht  aliti;;  tin-  saiiii-  !•>  <lri\c  nff  ihe 
hydmsen  ami  carlxinic  acid  gsji. 

tOSOSS^NovemberiJ,  1SA1.  E.WALLRRaiulC.A.KxiFFix.  Ut&od 
ef  fmfratrolin^  met. 

Till-  tnftli<"l  •  •!  ii)hi.'i.iUni!iii;r  urL'ttjIilVrDUi  li';i<I  v;ir(">tiiitf 
wliicli  ctmNi^^ls'ii  ilisxilvin^  I'til  Ifitil  In •iii  llii- . m- willi  tlii' ai^l 
aii'tir  ai'i<l.  tva\  i .r  cotnl .iiuil,  an<l  water,  <iiit  i>froiitai  t  with  tin' 
air  \vhi-ri'l>y  the  lea'l  ainl  ritrlwiuii' acid  eliminated  from  th<;  or<- 
an-  r<  ii<l.>recl  cupablf  <>i  utili/iirum  in  theart«,aitd  the nndii0olve<1 

i-ilvcr  iw  (■Dniclitrtltt  il  ill  the  iv»i<liir. 

5<««;<A» — StmutiHi-  i\V,  iAV*;.     I).  K.  'rtni,li  an.l  C,  WiiitEiiKAi'. 

Pfoem  (/  treating  prtdmu  melal  bearing  tKme*. 

Tlio  prooen  of  trontlng  pretnmu  inetiil  bmriog  slimes,  which 
coiwuits  in  rahjecting  the  sliniee  to  the  iU!tion  of  dilute  iicld»  (o 
dfanolw  the  metahi  and  ositlen  mluble  thevein  and  to  the  Miioa  of 
a  anlution  of  a  rait  of  ullver  to  remove  metals  more  <>1ectrci-pn8itive 
llian  -ilvi  r  tlmt  arc  ]ii<  Hi  iit  in  i)n'  nii't:iUi<'  .-■tan-. 

SOStust—XQivmbcr  SS,  iS9J.   D,  K.  Tlttlb  and  i\  Whitbhbai*. 
/Vomw  afrffinmg  »Uma/rom  the  rf«<Wj)fff  i^fning  <if  eoftper. 

Til'' (iiin>'-w  <<i  iri-jiiiiij;  -liiiii'"  friiiii  till'  fl>i  l hilyl ii  pn •roi-' •  ■[' 
reliiiinu'  inpin'r.  wliiili  ir.nsi.t-  in  rminvieij:  arsi-tiii-,  unliiii'my, 
ti'Uiiriuin.  hi^'iiuilli.  aii<I  'itliiT  iiiijMiritic^  f.ri'>H  nt  i>xi<li-s  liy 
treating  the  Klimes  witli  dilute  acid  and  heatin^t  the  [turititHl  i<iiim«!i< 
with  strong  hydric  anlpiurte. 

il.T,:>0—.l>n\ii-H  'i  .in,  1894.   &  H.  fiuUKSM.    Pmcanif  trttdtng xitve- 

Tlif  |iriii'e.'««i  iif  livatiiij.'  /.iiK'-lcn<l-iul jiliuUr  mv"  oarryiiiL'  i,"*!-!  "r 
silviT  orjjdM  and  siht-r.  «  liirli  r^aitl  |inK'4':<-<  «'<iiisisl.-'<  in,  liTNt,  tint-ly 
I'l'iiiniinutiUk'  tin'  ini-;  M-<>iinlly.  rua^lint:  tlic  ■miwo  in  an  "ixidiziin; 
attnoephere;  thirdly,  leaching  meh  roaateU  ore  with  water  couiaiu- 
iiiig  CumMia  Mlpbate;  ioufthty,  Icnchitq;  auch  once  leached  orp 
nith  an  aqueow  wlulion  of  fenom  and  ferric  sniphatet;  fifthly, 
leaching  aach  tvve  Icarhed  ore  with  water  containing  fermiit' 
«nlpl>ai'':  and  -i\ilil\.  ri-tii.n  ing  iron  from  the  Kh>C8n)]>liMi<' ^^'1tl- 
tion  oMaitK-l  by  tti<-  uiid  (K!«ondof  the  mid  leachii)g!<  h\  ur.-i- 
]itg»in  h  -  dntiooa  together  and  heating  th«m. 

SJ60J<i—ManA  «,  ig94.   W.  R.  Isoallr  msu\  F.  Wyatt,  THntmtM 
of  ore*  of  tine, 

Tlu'  |.r.iri''-i«  iti  tivalini;  ori's  i.i  /iiii',  nliii  li  e.msi-tN,  !ir<t.  in  «iil'- 
jiitiiitf  tho  di'i'  tn  an  iixi'li/iiiL;  iV'aNtiin:;  .■^-cond,  li\i\ iuiinL'  lln- 
ma-tt'd  i'r<'  with  water  and  -id|duirii'  ai  i-j;  tliiid.  •M-jiaraliii>r  <iii<- 
foiirth  id  the  ziiie-«iil|diati>  .'^I'luliiin  tlier<''iy  inrnied  from  the  rt»t 
and  ]>r<''<  i|iitjitinjB  tin'  zine  frnin  t^iid  H-parated  pnrlidn  by  uieanr 
of  a  sulphide  of  an  alkaline  baae;  fourth,  evaporating  the  retuainder 
of  the  line^lphato  aolutioo  to  drjrnaaB  and  midng  tho  precipi- 
tated aolphide  therewith;  and  lastly,  ht^tiiiff  the  mixture  in  a 
■aitaMe  fninaoe  whereby  aalphnroiis  anhydride  gas  la  evolved. 

SUnO—AftH  f4, 1S94.   I-  KUSZ.   Proeti  </  txtraetbtg  sine  from 

The  pnioem  of  treating;  zim  l.re^,  which  consists,  Hint,  in  the 
pteparatwrn  oi  a  conoeotnited  eolution  of  enlpbiuoiBaoid;  Becond, 
in  leaching  the  ores  or  furnace  prodncte  with  thfs  aolution  to  form 
a  >>oil(.<«n(rat4''d  x\ne  aulphilc  »:>Iution  free  from  §utplMte«;  and 
third,  scattering  iliis  solution  by  eteam  to  diai>ei  the  snipliurotu 
add  and  precipitate  tlie  zinc  snlphite. 


5:;747:i~i tfluUr        ISltj.    P.  Ak<i.m.i..     I'ndiiiit,  uml  fht>,rinniion 
)iT"^,:i'K  Jul'  hrulilirl  ijMd  or  tilrtf  ln-'lriml  uri.'. 

In  the  procew  of  preparing  gold  and  silver  bearing  ores  for  the 
i  extmctiou  of  the  pnttions  inelala,  the  improvement  consiating  in 
I  sapanlinttha  albn«  from  the  gnnnlated  ofe,  pferonting  die  fono- 
'  ing  of  acid  in  the  dime  by  mixing  tim»  therewith,  and  then  form- 

iiift  tlie  lulxtiiin'  into  Itiinp^  Inr  Ijurtdii'.'. 

'4iS74—JfM  19, 1895.   K.  B.  JdiGRiacn.   t'rwm  qf  nxtrae^g  gold 
and  tUetrfTmn  Iheir  Ma. 

Thepro«!«of  extitw^injr  and  silver  from  oxidated  orroastefi 
'  ores,  whid)  o<ms<i><t.*  in  mixing;  the  ^'mnrid  "r<^  ■l^ith  •^••'limii  by- 
dt-.ite,  mixed  «  ilh  a  eiimTipcM'liiitr  ipiuntily  'il  eah  inm  hydrate, 
thi'ii  fuhjei  tiin;  the  iiiixtnr<>  to  the  aetinn  'pf  <  hli>rine,  wliori'Uy  the 
..ren  are  ueteij  iiixni  l>y  chlurales.  and  liydr. ithloriles  inrnitNl  'iu 
yUifx  lia'^eendi,"  and  tlieri  leai  liin^  th<>  lye  w  ith  a  ei.iieeiitrated 
i^H)iiiMi-<  hlnride  Hohition,  the  di  ti"rii>ratiun  <il'  whii  h  is  jnevented 
hy  the  additinn  id  the  ealeinin  liydrate  to  the  Midinni  liyiirate, 

.v;/.;  ;: — .Inm-  .'.V,  ,',<</,7.     II.  F-  \V \ri>>  mid  A.  (  o  \s.     I'l-^nx-  n/  re- 

The  procew  of  treating  zinc  slimes  contain  I  ng  the  precious  metals, 
which  coneiatB  in  Unt  treating  the  same  with  dilute  sulphtuic  add 
for  the  pujpoae  of  ismoiving  metallic  zinc,  washing  the  reeidue  to 
remove  the  soluble  Mlta  and  the  remaining  add,  ami  boiling  the 

re."id;ie  ilni.-  funned  with  concentrated  -nipliiii ie  ai  id  lu  (lii!-. ilve 
the  Lvaiiide  <if  iim-  and  the  other  naita  theivttf  w  liieli  ai»-  iiL-Mjlu'ikf 
i  in  the  dilute  add. 

A4t6i9—Juint  SS,  Jt/i»S.  J.  J.  Chookr.  Proem  y'  oud  afparaiut 

fftr  ertraetinif  tilnn-  froni  -it*  vtf*. 

The  pr<'^'e■'^  of  extriietiti,;  >ilver  lioni  it-  orer-.  whirh  I'l'iihi^tf  in 
rn;t<iini:  the  iire»  isilh  ehli<ridi'  r-i'iiuni.  treating'  the  n)iiste<l 
niai'H  witli  a  hot  ai|iie.ins  Hulnti.iii  eonlainiiii;  I'lilori'h-  'if  *.>iliinn, 
nitrate  ui  copjter,  and  e>utpiiuric  avid,  and  recovering  the  silver  from 
the  eolation. 

S4)f-'''    ,[i"j<i.-)  !■!,  /.v.v,',.    U.  l'.ni;«Kii.   /'•■<uv>f  i,j   ':!>:.[  inii'it  li/f. 

The  (inieera  of  Ini^atitn;  ziiieileri'iis  or  eii)>riferoii!i  lyw  I'eHultinif 
from  the  lixiviatioii  of  i  hloriiiuled  maj^ted  ore?-,  whieh  ^■on^'i^t^^  in 
ehciide-ally  exlraetinL'  tiie  nieial-  in  the  lye.  except  the  zine,  re- 
niovinj:  llie  w«liuni  I'liloiule  'ly  eoin  einnitii m  "t  the  lye,  cxtraet- 
in^  the  zinc  and  chlorine  from  liiv  n-itiaiiiing  lyu  electrolytically, 
and  fSeetingthe  chemical eJttrarti< .it  in  such  loannerthat  theflnid 
Ive  uill  eon^'i.'.t  >'^-i'ntiall>  of  a  .-•oliition  ■•f  laleinin  ehl'iride, 

■  '  A";lii»l  !.:.  IS:l',      A,  I'lii  i»si.l;v.      /'.  MC.'jt.<  jilitli'ifil'iiiriii'J 

I  The  process  for  the  numnfactare  oi  %inc  oxide,  which  consists  in 
adding  anlphnric  acid  to  the  metallic  ores  or  compounds,  heating 
the  mtxti.ie  ami  <  <nivertlng  the  lead  i>ref«>t  toan  InaoluhleMll) 

anddt-po-iiin;;  liny  silver  or  goM  pnwid,  then  dilating  with  water 

and  l  onvertin;,'  the  other  nietaU  present  to  i^i 'hil  ile '■alt^.  lilterili!; 
off  the  i  le;ir  ii<|inn,  then  treat iiiu' tlie  <-lear  ai  i'l  hi|tii  r  (]l(ei(>d  off 
with  an  alkaline  ■^nlidiide,  pn'<  ipilatini;  the  eojiper  a-  eopiHTSiiI- 
phiile,  then  filterin;;  the  liipfr  fr  "in  the  ]>n'';ipitate,  treatin;;  with 
an  alkali  until  neiitnil,  [a'.Mn',' ehloriiie  into  it  until  all  inaiisiain-r^e 
and  iron  jire-ivnt  form  inanjiiinii' aivl  ferrieoxi'le!*,  whiili  are  thrown 
down  liy  a  -litlit  exeesy  of  alkali,  addinir  an  exi  er'.-of  alkali  to  l.riiiti 
the  zinc  oxide  into  toluiiun,  and  then  precipitatuig  the  zinc  oxide, 
and  fill«ring  off  the  liquor  therefrom. 

.5.;;.^y.~   <  Huha- ls'M.  C.V.  Pbtrabck  iiilkod  <if  extrae^  sine 

rile  metliod  of  bt'paratiug  ^iin:  fn,Jiu  complu-x  ore*  when-  it  is 
foond  as  a  sulphate  or  sniphite,  which  consiata  in  croahing  the  orty 
roasting  it,  dissolving  out  the  soluble  zinc  salts  in  water,  adding  a 
«olution  of  salpharie  aekl  to  dimlTO  out  any  ifnc  oxide,  intiodoo- 
ing  live  steam  to  the  mixture  of  oreand  solvents  to  tborou^y  mix 
and  heat  them,  separating  the  aolution  of  sulphate  of  sine  from  the 
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hjwjlublf  iKirtH  ol  the  ore,  adiiing  chloriiK'  ol  lalciuiu  lo  tln'  hiIu- 
tion  In  *N>iivert  tbesino  tulo  R  chloride,  jK'fMtmtinjr  the  solution  of 
idiio  ebloride  from  the  precipitated  culdum  snliilutte  :ind  flnnlly 
adrlin'^  qiiirklim«  ia  tlie  (nlfltlon  of  duo  eM«ri<!>- 1>>  |>n'('i|>itatc  t1i« 

r.Uw  U'i  /.iiii-  '■xiili'. 
from  mihtkau. 

Till-  jirncps"  of  ri'covi'riii|i  jr>l(!  nml  i»taHi)iini  iiictals  from  arjiieou!) 
Hilininiis  of  Itit'sc  iin'talf,  whiili  fiiii^'istH  ill  piloting  Miid  solutions 
tliniii^li  ji  ]\ia^s  ul"  ve>!i-t!ililf  <':irl>i>ii  luuiiij:  :i-»odllte4  With  it  (ul- 
phiiit:  <>{  ii^iii,  MXiilii.-  aciti,  tttxl  tarlMrk*  M-iil. 

'SS96t4—Ma]i  S,  ISK,   6.  A.  8ciiim>TSIi.    JSrtraefion  pnaom 

metal: 

The  i>rini>^s  i»f  ©xtractinv;  i.nN-ii.iii'  mctalw,  pdrtirnlarlv  silver, 
fnniii  iin-s  ami  im"t;illiirKii  ;il  Hliirt.-',  which  ronsi'*!.*  in  loii  hiin; 
tlu' lTll^<ll('l|  iiinl  ('liliiri<lt/('<i  orcnitli  :i  t'Diii'cliCntluii  Kilutiuii  u( 
hritic  t<i  wliirh  lia^  Ihh  ii  u<1iU'>I  a  ^iiiull  per  i  ciit  (ooe-blif  tO  4  pttr 

cent  HpproximateiyJ  of  a  wlnble  aalt  of  copper. 

SfitSU—Junr  S,  t8S8.    F.  P.  l>l!Wr\'.    Proem /•/ In, ilnui  n>tj,l,i'l,-^. 

Tlic  pro.'!-:-?  iif  tiviititi',;  mixnirc?  (xnitiiiniii):  »ul)ilii.l('r  i<i  ^ilv^■r 
anil  ri>ppi  r,  w  liii  li  cun^i^l"  in  lii.-atiiij;  tin-  mixtim- wifli  ■^^^ln;;.'^nl■ 
]>hnrii- u<-i<l,  u<li!inj;  Wiitcr,  a'Minv;  niifrt'  inixol  »'uliihi<li>,  «'parat- 

iag  th«  Bolutiou  of  sulphate  of  copper  from  the  residue  containing 
tbfl  sulphide  of  silver,  and  hcmting  the  eulphide  of  «nver  witli  strong 

^ulphnrif  aril!  ti>  ivriivt-rl  it  intu  xulpliat'-. 

OlUt>7 1  JltMH   U,  lt>i»>.      I',  r.  |IKH|:v.      I'i-i,r,».<    il'  h-r.llih'l  ,l,iihUt.< 

wntamiMfi  tulphide*. 

Tbe  prooefls  o(  treating  mixtuna  cunlaiuiiij;  salphidos  of  silver 
and  copper,  wliJcb  eonafala  in  heatiaf  tiiem  to  a  temperature  at 
whieh  tiie  aolphnr  ia  oxidliedtin  an  exce**  •>(  sulphnrii-  a<'i<i  snfn- 
cient  to  ronwrt  the sntphides  r>f  wlwr  ami  n.ppiT  intd  sniplian-a, 
and  hrii 1  ulphati-  i>(  silver  into  «i>lnlii>ii  <iiit>iiU' <if  tlic  nai«« 
of  matt  ii,,!  luulfil.  tlicn-liy  i>\i<li):iii-^'  tin-  .-nlplmr,  ciiivcrtiii-^'  tht- 
Miljthiili'H  iiit>i  siilpliat*-'',  anii  liiini.'i')>;  lli<'  -iiijiliatf  oi  ^i\\fr  iiil" 
solution  in  the  ai-id  outside  ul  ttit*  mtm  of  iimtfiia!  ari<-<l  ii]H>ii. 

S7liKB—X«tmbfT  17, 199e.  B.  HrjcT.   fv«v*  .:r  i-./i),ii>(f  </<./-/ .(,•.; 

The  prrici-!"' rif  rctiriiiiL'  tmliion  siiini'f  )>>  lir>t  loasiiuij  (lie  Hliiii«> 
(ii  <i<N-<>nip'<:'o  uil  i  vaiiii^cn  ('<>iii|HinniN  UM<1  ('ai')>'<naoeoiia  mattorfl 
and  then  tn^iling  tht-  roatrtod  iilini«ji  with  nitric  a<-i4. 

686169— JriUl  Sf.    I/OC.    H.  BRKWBfi.    Piwm  ■>/  fr>vli,i;i  zhie  mtf- 
,.hi,l  ■  . 

Ill  u  proccHs  uf  treating;  ziin-i<<"r<nis  siil|iliat<-  ly<~*  if-inllini;  iruiu 
tfie  lixiviatiiin  ot  chloiinatiti  ivia.-tcil  zinr  siilphiilf  »Ti:-i.  a'ldin^ 
sodium  chloride  to  tiuch  lyu  Lu  wituratiun  or  in  exceas,  and  crys' 
talliidiitr  eat  the  Teanltiny  «odium  talphate  (Olanber  «iiH>  by  refrig* 

er;itii>ii  »!>  a  1>\ -pri.ihn  t. 

^!  l^Ji — JltluJi,  /.V.'T-      10.  K.  Tl  llNKIi.      /'rir:ity  •ttimi  <i,'ii,'itlil- 

enanttdpliiil,  (ir>-'. 

In  a  pmnt**  fur  tl»t!  "  Xirartinii  oi  tlic  iiiftnl  ul  (7inipi>iiiiil  Milphiilr 
orof.  ilii-intiiignktinjr  IMhI  ^l^•4•l>lll]M-|^ili^f  tin'  latter  hv  llie  ci.nil.ini-il 
action  of  aquKHia  and  gaMioiM  hydi«wbk>rii;  acid,  neutraiixiug  the 
8<*M  gases  evolved  whereby  aolpbufebed  bydvQgen  in  ohudned, 
hi-aiini;  tli4>  i1i>inte^'r:Lti'.I  ore  by  meanRof  ROcheiilphiiiieledbydrD- 
tfiMi,  <'<ill«-<-tiiiv;  the  miplinr  dioxide  nwnlh'na  from  the  rombustion, 
liriiiv'init  this  ^.\.*  into  itiutai  t  with  ^ixliiitu  ehli>riile  in  jin  si-iice  i>i 
lie<tt,  u  tiiTL-b^  iiyUruuliluriL-  ucid  ga^  and  mkHuiii  »ulpluiU-  arc- 
obtained,  and  ntilinng  the  former  in  tiie  pmoem  of  diaintQgiatian. 

BSSpe^AvuvM  17,  issn.    H.  A.  SHOPn.   Pmem  ^  atjMnib'ii^ 
gnf4  nn4  tih*r  ttr  oOier  ftrtrioii*  hmUiIk  from  tlieit  am. 
In  I'hi  inieai  jtn m •es«4>-  t'.'i  the  -leparali'Hi  <>{  (ji'lil  Mr.itiu'r  pre<  ii>n'i 
Uiflale  iruui  Iheir  urua,  i-liiiieB,  ur  cuiupuuiidif,  Uii!  niellnxl  i>(  pn.-- 
parloft  Ibe  area  by  addioj;  Iberelo  a  self  liardoning,  binding  uiatc- 

30623— M  ^39 


\  rial  and  fbmdng  a  porons  and  rigid  maw  of  the  compound  whereby 
I  the  preeioua  metals  contained  therein  are  freely  actied  upon  by  the 

■■1.  Oveitt, 

.;s:t::;!i — i^,  jaw.     J.  J,  Ckuokk.    J'rucat  uj  trmtimj 
i-njiju  r  mlphiilet. 

The  process  of  recovering  silver  or  gold  aad  ezimcting copper  in 
a  metallic  condition  from  copper  milpbldes  associated  with  iron 

sulpliiiles.  wliieh  consist-*  in  rMasliiitf  tlie  piilvei'i/e<l  siilpliide!*  with 
siKliiiiii  cliloi'jile  at  a  los\  iieat.  Ie«cliili>;  tiie  riwisle<l  ini-.ss  with  a 
s<iliition  « lierehy  the  ir<in  snipiiiilc.-i  arc  laiyely  cmivevreil  in('> 
exilic  an. I  tlie  .-iU er  ami  ifuM  are  ili^i>tM-<l  In  an<l  reninvejl  n  iiK 
the  ^.lllltil«n,  recovering  tla-  silver  ami  piM  l>i>iii  the  sD  nti.  i 
roastin^t  the  n^siduow  or  tuiiiiiL's,  ilnxliii:  tlie  reastcl  lailiii|;«  «  ilh 
silica  anil  pulveriied  carl»in,  ^in<lilully  meltin);  (lie  i'iMisti'<l  and 
'  fliiKtMl  charge  to  convert  tlie  oxide  of  iron  into  metallic  iron  and 
distil  phuriae  the  copper  sulphides  to  liberate  metallic  copper  and 
i<irm  an  iiiiii  silicate  sla-:.  ri-ni'.viiiL'  the  slaj;  from  the  iiielle.l 
■  •'>pper.  Hil<liii>r  a  small  |>»  r  (H  titum  of  wlictt  lu  Li»uvt>rl  any  iviimiu- 
iiiL'  iri>n  oxide  or  metallic  ii'i>n  into  an  ironsilicatnsiag,  and  remov- 
iu^  this  Flag  irnii)  the  <'opii«r, 

(}Oiif}iS—.  tfiril  }1,  ItSS.    E.  A.  AsBCFOFT.    TVMrtny  tolnt!»tt»«f  ortt 

The  pri'i-ess  lit  treating:  neutral  /.iiic  M<liitiiins  inr  the  priuhiciion 
1)1  /itic  ■ixide.  w  hich  innsisis  in  first  oinvertinM;  tlic  nentral  /iiic 
salt  inl'i  hasic  zinc  salt  liy  llie  aiMitimi  •<!  zinc  <ixi<lc  ami  then  inti- 
mately iiiixiiii,'  with  isttd  basic  zinc  salt,  carlmn  in  apt.ixixiinately 
the  proportion  of  one-twentieth  of  the  weight  of  the  sine  to  be 
rpcm-ercd,  and  lieating  the  mixtnretoa  tempenitnre  appnncimat' 
in^'  tlx-  Micllin;.'  |Hiitil  iif  aliiiiiiinini. 

I  iw.ii.i^ — April  IS,  muu.    H.  ilnn-ABi>.    Hxtmrtum  oj  tux-  and 

The  pnicew  of  extractiiijr  zinc  and  cupix-r  from  ore  or  rt'.sildue, 
tt  liicli  cDnsi.stf  in  ttfatinc  thr- sjitra' w  Itli  «<|iia  aniiii'iiiia  ami  am- 
ntiiiiiiini  siilpliate;  separating!  the  eitppcr  troiii  the  resultintr  sulii- 
tiiiii;  a.lilint'  siilticieiit  .sisla  to  cniliiiu'  with  all  .n  the  Hiil|.liunc 
oxide  present  imd  form  sulphate  of  soda,  tiiid  i'va|>oi'Utiri^  tlie  solu- 
tion to  dri\  e  off  aiauionia,  tin?  lattt-r  l)«tng  cuUected  in  water;  aiid 
trt'ittini!  the  r(»M<lae  with  water  to  diamlveout  the  snipbate  of  aoda, 
ilie  /iiic  oxide  remainini; 

K :;if><i-  M'ly      Ssuu.    J.  Ui'Kii:.    ihth,<t  -f    ,l',<-;,„)  „„i<i!tic 
phitie*. 

'  In  the  pmcess  of  causing  the  solution  of  metallic  sulphides  con- 
taining It  :ul.  snbjecting  the  sulphide  ore  to » solntion  of  sidphnric 
ai-id  and  a  nitrateof  an  alkali  metaiatateinpeiaturoof  about  SIS* 
rahrenbeit,  waah1n«r  and  Altering  the  lead  Milpbale  obtained 

tliereiri nil,  dis.-wilvirij  tl  .  ~.  i  !  -iilpliaie,  precipitatiiii:  l>y  I'sirhoii 
dioxide,  vvasliiiiji  H'd  dryiin.-  Uie  prceipitati>J  lijilraltsU  lairbunat*? 
nf  lead,  and  recovering  the  sul[iliur. 

nsS43S—Xag  M,  tMa.   M.  Body.    ProttM  (/  irtaimff  sufpfcaruterf 

ores. 

In  the  proivs  of  lni>aiiln;  siiljiiiurettsl  ori'S  of  a  . i|.  \  ii.n  n  .•, 
coiiiiMiiinliiii;  and  niehin-.;  Ilieorcin  )ires«'nce  of  .i :  ,i  I  uu  -^ilt 
and  earhon.  whendiy  alkaline  jiolysiilphidi'.s  sulitl  i'  in  A  Uerari' 
luriiMxl,  pliwi<;inLr  the  melted  mass  into  water,  whcretiy  a  iiiu<;nelic' 
precipitate  is  li>nn<il  and  the  |i.  ilysnlphides  disHilved  in  the  water, 

I  aepaiatiog  the  solution  from  the  precipitate,  eoljjevting  the  tame  to 

I  the  Hctiain  of  air  and  snIplniRMHMdd  gas  forced  thereinto,  whereby 
inouoaalplildefl  of  Iraii,  tcigotlier  with  the  pracloua  luetals*  are  pie- 
cipilated,  maintaining  the  allcalinity  of  the  solution  during  tiie 
operation  of  pr«>cipitnfion  hy  addition  of  an  alkaline  mihslance.  an 

I  lime,  #s<']Ki rating'  the  solution  from  Itic  mi>iii>snlpliide-of  iion  prt^ 
cipitatc.  extrjctin<^  trotn  the  Ijitlcr  the  cop]»  i-aiid  Itu  ii  I li>'  prei'ioiis 

I  nieUil,  Hial  M-piuulittK  the  urH.-uic  and  itiiliiiiun,v  irom  ttiv  t>olutiuii 

I  by  precipitation. 
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MINKS  AND  QUARRIES. 


mOg4—Jmt  XS,  im.  KTeusuTAU.  Method  oj  treaUHn/ue  duH  I 
and  fime  tUaiMdfmn  mdpkUk  om,  I 
In  Ihe  treulDifiit  of  Hue  ilii»t  ninl  fuiiif  frrmi  filllihiJo  utvii,  tlio  ] 
i>e}Hiration  i>(  the  uuc  irum  ihtt  lead  cuiietitueMtC'  bj'  Itsucliuij;  out 
(befiMnOTbyiiieiUHof*wliilianof  alkaUmetelhjrdfiqgaBiidp^ 

sfose/— ^u^rtMr L.  Variko.  WetpneeumftrtneUngfit- 

rerffwn  it*  linMd  mtt*. 

Tlic  w'i't  |ir<iop*!>  i>f  nxtrnptiDgnilvprfrnin  itK  in.-'olnblc  liulniil  suite,  | 
which  coaid«te  in  mixing  said  iialuid  saito  with  a  watering  solutiou  ■ 
o{  alkalim  agmtt,  and  Hiddintr  farmU;  alibihyde  in  the  cold. 

ftf.v/>.  fh !> '.. .-  ir.  r-!^    ivo'Ki  i  FK.  /v<«vx««f   

The  )>rut.fw<  i>l  treuliliv;  ore,  ronsiiititig  <i(  rra.stiii;:  (In- s;inif  w  liiU- 
W-in^r  aKitalitl,  for  (liu  |jur]i<j«e  of  inechttniiMl  «Ii»intfirrnli<>ii, 
jecting  the  ore  to  hydrogon  gM  under  premu»,  aiWmards  tu 
eblorim  gat,  and  then  leaching  the  same  with  hot  «aH  water, 

eSr>ti!4.'i—()ri;U  r  J4,li<:)U.       MAitnw.  Froenmf  dmmeiMf  ^/tar' 
ing  and  trmling  rrMik/m  um. 

Tba  procees  of  effecting  the  aeparation  of  gold,  ailver,  tin,  lead, 
and  platinum,  in  pulrerixed  K>iKHi«uK  «ro  oonlalning  araonic  and 

aiititiioiiy,  trhirh  mniniita  in  (>ff(<<-tiiig;  Kul|>luiriaati<mandditjnt«Rnt* 
tiiiii  if  til'  sail!  orv-,  prodiiciiij;  u  "•Hljihidt"  (•oliiti"ii  of  tin-  im'tal*  in 
<.ro,  ntxl  thorpii|w«u  pruripitatiiis  the  'lidtiulved  uii'tallto  luiii- 
INjiitiiif  utlit-r  thuii  ar>K-iiir  nixl  iintimfmr  mingling  tlis  aamc 
witlt  an  oxide  of  au  allcali  earth  iiieud.  I 

eSPrsS—OeUbfr  St,  m».   v.  W.  M.timNo  and  F.  Snrant.    Ptoem  | 

f>f  trtiitiiitj  ojrj*      .1"."', 'ii      I . .     I    .  utftU. 

Till'  trwtitnerit  ol  »n-*  i«r  i.ul  ml-  .  onUiiinn);  ti«e  prwciims  mutaU 
by  ftm-ly  dividiii);  ilic  oru,  lui  x  i  -  it  with  caldum  carbide,  and  > 
nir.iiitciiini' the  iiiixttm'  with  water. 

0447^0 — Marrh  i..  W</0.    It.  VV.  Kk.nskkv.    Siibvul  uh- I>,>' hoiij  «n>^. 

A  aolveiit  fur  leaehlng  oret,  ei>m|>rieiiiK  Hidiuui  Uiiuimlphate, 
atnnuHilum  carbonate,  copper  mlphate,  and  potawiiun  cyanide  in 
water. 

e47;>S'.>~.\)ir>i /.'/Of.   T.  ItvAx,  Jr..  uiid  N.  Hooiiw.  Proemof 

The  jinjceiw  of  extnielilig  /-iii<-  ir'>iu  .'-iilistjiinTH  r'niiaiiiiuc  thv 
aame,  conniatlng  in  aul^acting  tlie  mw  luaterial  to  the  action  of  a 
aolvtic«of«canilicalinll,  pvadpillatiqKttty  lead  present bygalvaoic 
action,  decnring  the  remm-al  of  at^anie  mallen  and  iron,  innn- 
(gine^,  and  Riticnn  hy  the  addition  of  cioatlc  lime  and  bleaching' 
jMiwder,  ttiid  llimliy  preeipitnting  the  di'^mlved  zinc  in  llie  inmi  of 
xine  oxide  or  zinc  kydruxidt'  by  dvcuuslifyiitg  Xhv  itulutioii  by  lliu 
addition  ol  ID  add. 

e4iU4~'Affa^,lSOO.  C.G.Gollii».  F*wxti^extnml(i^maal» 

fiF«m  thnr  «rf*. 

I  ll''  |.r  II  ' --i  ■  •!  '  \T.i'  tiiij»  iiH'tals  fr'ini  tlieir  ort?',  ^■lln^i•'lnl^r  in 
difSOlviUK  out  or  extrHCtiiig  the  iiietid  irvmi  llie  ixjuderi  'l  ou- l>y 
BMBDBi'f  a  rollKixn  of  nnmioniiiMi  siilt  in  the  i>reseniv  "1  an  tdkali 
baae  capable  of  deoompoaing  the  ammoniuui  aalt,  and  then  pret-i  j  'i- 
tating  the  metal  bf  the  addition  of «  mlution  of  an  alliali  metal. 

6Si<r:~' — /«»t-  If,  /soo.   <J.  i<n  Bi> m.    Tr-ohhOii  •■(»:-<. 

The  method  of  treating  complex  ores,  ounststing  in  mubiecling  \ 
the  <m»  to  «  diloridl^  rowting,  oonden<dng  the  Tapora  and  gaaea  ' 
avoliM,  tMatiii|t  the  roaated  on  and  the  acidalatcd  water  contain*  < 
uig  the  condeniwd  vapora  and  gaaea  with  calcium  chloride  to  pre- 
<'i|iit«te  wilnlile  Mdphafes  and  mlphuric arid  ii«  insolulile  ealrium 
milphate.  then  lixiviating  the  ore  with  the  aeiilidatetl  water  to 
ohtain  ;i  -  Inti  •  1  of  zine  and  eopper  iiah):  and  fr.n  1  1  : i:ilK     1.  i  i|ii- 
tating  Kine  amt  i-oppcr  fruiu  tho  said  solutiuu  a^  liyilr.ited  <>.\i<ki> 

Iqr  aaeccflriTO  addition  of  lime.  | 

ese949—Juli/ .%  um.  g.  H.  J4nKai»  and  H.  L.  Si'uiak.  ttorfm  ' 
of  extnrtiwj  mftiilM  from  oretor  Mmn. 

The  inrthrai  of  treating  prewiil  flinie  cakex  contttinini;  lesi.liial 
water,  which  coamsta  iu  displacing  the  n.'sidual  wuier  wiiii  an 


equal  volume  of  a  solvent  eolution,  mixing  the  cakes  with  a  fur- 
ther quantity  of  tohent  aohition,  rambviaf  tfaa  metal  baariag  aol'- 
vent  solution  by  preMxre^  dlaplacing  the  iremabiing  portion  of  nch 
metal  Imiring  aolntifin  with  water  and  pxtracting  the  metal  from 

said  metiil  Uiirinjr  w>liiiioM.  ^hert-by  all  the  openitiiwix  may  1h' 
jHTfonneil  with  an  ai>pn).xiniiilely  ronMaiil  volnme  of  the  M>U<:ut 
solution. 

esS4/4—J*d}/  10,  J90O.   jE^  Fink.    Proem  <4'  eJcUmtUng  eapptr  or 
olhtr  fMMtfr«M  IttUingt  «t  «rt$  oftmh  mt(«ia. 

Tlu'  j'riNt^^  i  f  I'Xir.irtin;;  iti|i)n'r  aful  "tber  iiK-talH  from  tailin^is 
or  oret^  of  Hueli  iiu'tal.'^.  wliii  h  nuisi-ts  in  ."Ubjci  ting  the  tailings  i>r 
ore  to  tfie  ai  tioM  of  a  f^iUiti<'n  nintaininu  !<idpliuri('  m  id  ainl  t')  the 
ai  ti'.n  of  an  i>xidi- or  oxides  of  nitivgen  in  the  pre^einc  of  iiir'ir 
ovygen  muter  pn-»<«rn,  wheri-by  the  metal  fas  oxidiz.d  aiel  diK- 

8ul  ved  and  the  oxide  Or  <»idea  of  nitrogen  aae  coRverted  aliernately 
into  a  loner  and  a  hl^r  oxide  or  oxides,  and  inally  aepantlug 
the  mluUon  from  the  earthy  matter  el  the  taillnijt  or  ore  and  aep- 
aratinf;  the  metal  from  the  mlnilon. 

^S4^j>—.l>ihi  .ii,  i:i>i>.   u.  Hii.i,.    I'n^'x.' lif  oUtttniny  oic(d«  and 

tartomte  0/  ziov  Jmm  maleriaU  cmtlainvfuf  sitm. 

The  procewi  of  producing  oxide  of  zmr  and  mrbotinle  of  y.iiie 
from /.ineii<  roll^■  niiitcrial.  « liii  li  <  ii-l-i -  'n  .  .i<  liiiig  |b<-  /.intifer- 
on.-  material  with  :i  wlntion  of  iiiuui  uiu»  ,iii<l  earbon  dioxide 
when'iii  till'  <'arl>on  'lii'Xi'lo  i.''  in  Mich  pro|Kiriioii  to  the  nimoonia 
an  to  impart  U-tihe  latter  an  lippruxinmtfiy  maximumzine  dia«olviug 
capacity. 

'i-'UfC—Aiojii-i  /I.  I'm.  r,.  UK  Rw  m.  Pneai  trtf^ing  time 
Inririiiij  rtiiniJ-  !■  <i>;  »/;i  i>rvr,  r;i  zinc  or  nther  utflaU  fhfrrfronii. 
Tlie  nielhoil  of  treating  eomplex  /ineore^^  for  the  niMVery  theiy- 
froni  of  ii»p|ier,  /.iiii ,  and  lead.  conNiKlii.-g  in  wpanitely  roaHtlilg 
the  on- and  an  alkali  rhioriih-  in  the  pretn-iuvof  air  atid  steam, 
conveying  the  salpharons  and  sulphuric  vapors  tbua  deri%'ed  from 
the  ore  over  and  hi  emtaet  with  the  eaid  chloride  during  the 
roaaling  to  obttin  hydrtMdiloric  acid  fumee^  oondenaing  the  acid 
fumes,  lixiviating  the  masted  ore  with  tiM  acid  liquor  thuit  obtained 
to  prodnee  ii  solution  of  metallic  cfaloridea,  nml  sMi-<i><iW^'eIy 
prveipitating  the  met«L«*)f  the  metallic  chloridei^  a.-  tivdi-atee  by 
.-uwniiive  mlilitionf  of  alkali. 

eS6S44—A%tifU»t  fJ,  ISHOO.    H.  HinaniLNG.   Procet$  <^  imtHty  jfold 
md  Mlvtr  oret. 

Thi-  prin  i'j<-<  of  tn  aiing  ivippi  r  w  bii  li  <  <'iiwi«l.-  in  iei  im;;  liii' 

eoimnimite^l  or«-  ;:r:idnnlly  under  a):itatio)i  tu  uii  anitiR>iiiulevl  h>Iu- 
tion,  an<l  then  aildiiii;  a  dilutitig  lii|nid  to  the  mixture  to  olttain  a 
highly  concentrated  copper  ttolntlon. 

(WftW — .SifpffJnfcw  t/t.  1900.    II.  PtrrBRSBiv.    frottm  nf  n^rtrfuti^ 

The  pro<x-?«*  of  eJirichiiin  metallii'  ^'lllpliide--'.  whieli  are  mixed 
willi  carlHimileK  of  fli>.  alkali-'-ailh  ini-tul.-,  mnsi.'.ting  in  'liwlving 
•  nit  the  earbonate-  with  an  aqiiei'iki  solution  .>f  wilphuroui- aeid. 

'..;.').;.f.v— Oi/.r/w  r  ,'/,  /SrtO.    C.  O.  C<>t.l.is».     I'mn-m  nf  /■.rtrorliutf  :luo 
fni'i  it,itjii-t-  if'HH  thfir  '•rrt. 

The  prooe>.-i  of  treating  ore-  of  mppiT  an<l  zine.  whieh  o 'tisii-t."^  in 
iimnersiiil,'  the  eonimiiuited  on-  in  u  wilntii'ii  eontainini;  s'«linm 
Bulphatc  and  liiaulphati;  (niter  cake),  removing  the  depleted  ore 
and  extracting  tlie  metal  therefrom  by  electrolytic  action,  lidding 
more  c  1  imminuted  eta  to  the  remaining  aoiiitioin,  and  repeating  the 

o|ien»ti'>tl. 

i:.',y.l.:;/ — <>H,,in  c !:>'/</.    (  '.tt.Cot.uxa.    Pne^*' 0/ t±1raflinf  totf 
per  and  line  jroni  their  ortK. 

The  proceaa  of  tieaUng  ores  of  copper  and  zinc  ooDtaining  otiier 
mctale  solnble  in  any  exceta  of  aoliition  which  may  be  employed 
abo\-«  lliat  required  to  diMoh-e  the  copper  and  cine  contained 

thi'r4'in.  wlii<-h  i-oii-ints  in  iiitii  In  i  l'  the  eonimiiuite>l  on>  int< i  a 
!.oltitii>n  of  Ho<linm  fulptiatt- eoi,u>i;jUi^  hydroehlorii;  and  Fulpliiiiit: 
.'I'  id  I  .-'alt-enke  Milntioii  I  m 't  i-Mii-^ling  Kiiim^, and  Bubecqneatl^ 
r«iiverinjf  llie»e  iiieUlx  frum  the  Mjhilion. 
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C,y,xi7it — (Molxr  ;<:,  mxK    v..].  Ili:.^i>  nn<l  R  C,  Wilh.  Mtihod 
«{f  Irmtimj  lelhiri  i'    n  . 

A  process  for  tliv  <.-Xtr»t;ti<iii  of  ti-lliirium  frniu  tclluri<i<- iiiirilVr- 
oaB  mta  And  tliO  {iKpMMioii  ilM-n-liy  of  Mii.l  on-.n  f.,i'  the  lictti-r 
exUnctioa  of  the  preciom  motal  tbewlroin,  coiuiBting  of  a  lUivia- 
tion  and  digndoo  of  the  tuid  ores  in  k  lolalioii  containiiijr  atmiit  o  ' 
per  >'i-nt  of  c-auctic  potaah  or  mda  for  a  tcngtheued  period  of  tvo  to  ; 
mx  huur»,  the  withdnwat  of  the  colutloa  after  tncU  digealion  frotii  I 
the  laid  orea»  and  the  leodvcry  of  the  tellufiain  from  the  iiftliHhMi.  : 

600019— (kkirr    » 1000.  C.  J.  Head  and  B.  C  Wild.  iMAod 
irtiMag  kftarUt  are*. 

A  prOCMe  faf  the  eatractiiiii  of  tclltiritiin  from  tclliirtiU- iiiirifcr- 
em  OK*  and  the  pieiiaiatiiNi  thereby  of  iaiid  orea  fur  the  better  ! 
extraction  of  tl»  praoona  metal  theiefrom,  oonriatin;  of  a  lixivia-  | 

tion  ariri  clljypstion  of  the  raid  ores  in  u  -oliitlon  oontaiuiiii.'  kIkjiiI  •' 
jK-r  ivnt  of  cnrtxiuntf  of  so<liuin  or  itota^oiinm  for  a  U-iigtlifiuHl 
l>frio<l  of  tuo  to  fiix  1  < i.r-,  till.'  witlKlrauiil  of  the  Altrate,  and  the 
recovery  ol  tbe  ti^lluriuru  irum  the  twluliou. 

OUfSO—Dteeif^  U,  J900.   CL  Howmillt.   JVdtbm  of  pn>daein<i 

The  proccas,  which  conaieta  in  reacting  npoo  an  oxide  or  iiuol-  i 
ubie  salt  of  rine  in  pnemoe  of  mter  vith  aa^nnNia  adil  to 
fonu  soluble  zinc  Uaulphlie,  roDwrting  the  biwlpihile  Into  a 
monramlpliite  liy  mitable  n-i^jents  mixing  therewith  its  equiva-  i 

lent  .  : -i.  liiii.i  i  :  |iotai«<iiitii  cliloriiic  aenl  <>xix>wltitf  tho  iiiixtur- to 
hi'iu  MM  ill  itii'  prvHiHco  of  a  <'oritiUi  ^ulii'taiiiv,  siulIi  ii«  o\iili' 
o(  intn,  in  onlrr  to  c-onvcrt  ttic  nionoMilpliilf  int<j  a  snlpliutc,  m'Ji- 
:initiiiK  tbi>  zinc  i-h)(>ri<lir  from  tht>  wiltition  :in<l  mixing  tlieivwitli 
a  Hiitliricnl  <|iuiiitiiy  of  nn  aijU<-<iiis  solution  of  snuliuin  cliloiiili- to 
diHolve  the  ihtc  ctiloride  aad  IcMve  the  alkali-metal  wiliihate  . 
pnelically  undiaaolved. 

Ofmo—Mg  9,  mt.  h  \r.  Woia«RT.  iViwew  0/  mmfijtjir  tvmpUt 

wtn. 

T'nu'iw  for  llio  tri-«liucnt  of  loinplcx  sulpliidc  i-m-*,  pompri!rfn<;. 
liryt.  tl«-  roluction  of  tliu  <-oniliinoi\  sulpiiur  Im-Iow  15  [ler  i  i'nt  by 
mIciiiKtion;  focon<l)y.  tini'ly  i>o«<lcriu|;  llii' oib  ini''!  orv;  tbinlly, 
adiiing  Hidinni  nitrutt-;  fourtbly,  boiling  tfic  inixt-ii  or«.-iiii<l  nitnito 
in  tlibilo  ttiiljibtiric  ui-iil;  fifthly,  ntavtiii^  tbr  M-t>iisoliii  loa'"^  in  :i 
rloH'il  fiiriiiU'i';  t-ixthly.  <liH>olvin({  out  zin<' copju-r  anil  otber  >ol- 
uble  mlta  from  the  aaid  rnaai  by  wealc  aodiiuu-eolpluite  solution;  i 
aeventlily,  T«ii«ving  any  copper  froui  the  aoltitiau;  elghthlr,  pw-  I 
dpilatinjfihexiiicandotlierinBtalifirointheBiilutiiia;  and,ninthly,  j 
eeparaiin^  the  linc. 

e7»Si6—J«hitS,im.   H.CBijli.  .VOtodvffHrwiitifgofdjfrtm 

ft  it  imti  >■. 

Tin?  iiii-tholi  oi  I'xtmrttnk'  tfolil  from  m  ii  wator,  u  liii  li  oniyi>'t'i  in 
mixing  witli  »  i|iinntity  of  ft.n  water  a  pro]>ortioii  of  milk  of  lime 
to  react  u]>ou  tho  iodide  of  gold  ooniained  in  tlie  tea  water  to  form 
iodide  of  calciuni  and  to  lilMnite  tlie  gold,  then  Blloviiig  tlw  sludge 
formed  by  the  reaotioo  to  aattlc^  then  drawing  off  the  water  and  ' 
then  voUectlnK  tlte  sludge  and  trmtinj;  !i  to  extnu't  the  utetallic  \ 

>^olil  tlier^'friiiii. 

6SSSS6—8tpUmbtT  m,  1901.  H.  J.  PHILLini.  Extntclion     preeiaut  \ 
nukfyfrvmii  their  am. 

1  III.  riioil  of  fxtractiiisr  prcciouH  mcUil."  from  ivli«<  tory  [-ul- 
pliirle  or  tellnri<le  ori-!?  wi'hnnt  roasting,  uLicb  i-oii!'ist>-  in  jiiibjiN-t- 
ing  tbe  ore  without  ixm  rin^  i-i  l  in  tbe  form  of  a  ]H>»<l('r,  <iii<l>-r 
heat  an<l  |>r«K>un-.  t>>  tbe  ai  tion  of  alkulino  polyaaipbi<l<r«  in  mAu- 
Mow  of  fin-b  weakmi*.  that  nuiiiie  will  ba\-e  a  Belective  action,  . 

namely,  will  diieolve  the  elements  which  are  oombtDinl  with  the  ' 
gold,  and  for  which  the  polysalphldea  have  a  gnater  aiBnity  than  ' 
I6r  KOld,  without  diMfilving  tlic  eoUI  itn-tf,  which  latter  is  tbas  Ah 
aooiktiBd  and  ou  then  he  fecovered  by  any  Icnown  suitable  pracesi 
for  leoQivering  fieegoUL 


nSW^ — fJiiolxr  t/i.  1901.   C.  W.  %fitNRii,i..  Prti-ijiihmlfnrrffWfrmg 
Mi  ldl*  J/yoii  Ktliiliim". 

Till'  comliinatioii  with  a  metal  lapatile  of  preeipital'tii:  itl 't 
oiftalH  fr<im  eyaniile  solution!',  if  a  jfritty,  inert,  noiimetii  ].■•  n  no- 
rial,  to  increase  tlie  suriace  exposed  per  nnit  of  weight  of  the 
prcripitMtinir  mStahl 

>;.\!fs.i.',—l),i>'mlM-r:.'4,i!''>t.  O' H.  WAnauiL'KY.  JVoMM  o/fxfrac^ 
it'}/  CDpptr/rom  or**. 

The  pracBM  of  piecipitating  copper  In  Mlutinn,  eonilatfaiig  in 
phKing  the  aolntion  in  a  tank  or  reiseptaiide  containing  plecaa  of 
iron  Kmall  enongh  to  allow  the  eolation  to  pass  readliy  there- 

tlii'on;jh,  ami  introdni  insr  hot  air  under  pri-!*nr«'  into  tbe  fobition. 

66M0S—Jamuiry  iS,  JOOH.   0.  FmDlic-r,  M.  UtTO,  and  A.  Etmir 
THAXs,  Sgmrwlmff  proem Jor  em, 

t  ■'II  art  of  ?H.']Mratin^  met;ii-  froi:.  . n-!*  eontaining  irtin  niuonkt 
It  j.,iirality  of  metals  exiv'Hnx  tUi  ii  in  in  a  combined  fonu,  tbe 
pnipf!^,  which  confi-i-  in  ln  ating  the  ore  to  a  leniperatiire  below 
llie  de<'ompu<<ition  temjieruturu  of  th«)  milpbutu  of  ttie  luetal  to  be 
i.'ulpbated,  but  alxive  the  decxnnponng  temperature  of  the  aulpfaale 
oi  any  other  metal  existing  in  the  ora,  and  Uko  paaiing  o\-er  it  a 
ga*  Biixtnre  containing  snlpbnr  dioxide  and  oxygen. 

ilU.tl4S — J'^  lininni  II.  I'.'OJ.    K.  H.  I'AiiN'iii.i,.     I'mc-inif  lr,  ul',i,<j  nn.-. 

In  the  treatment  oi  refractory  ores,  the  proccee,  which  oonsixta 
in  aul^eeling  thent  to  tlie  action  of  chromic  add  and  then  roasllDg 

them. 

tiWi.U^U—Marfh  It,  I'.tij.    ^^.  M.  liArF.    S«jmriil'um  (,(  tin-  ■■•.i4flttn- 

Tbe  priM-e^,  which  comiiHtii  in  beatini;  mix<Nl  mlpliiib>«  of  zinc 
and  lea<l  with  i^iilphate  of  an  allcali  metal,  trt-atim;  the  n'i«iiltant 
mass  with  a  dissulvliie  agent  to  dhwoira  the  xinc  sulpliate  and 
alkali-nietal  sulphate,  while  leaving  the  lead  snlpliale  undissolved, 

and  adding  bnrinm  liy<1mte  t<i  the  mixeil  ^^obition  of  sincsnlphate 
and  alknli-iiietal  Milpbale  t<i  prin-ipitate  /,inc  bydmte  and  harinm 

.■"i.lpSiiHe. 

liHUeiM — Mag^i,  I'JOi.    X.  X.  Iuvi.nic    tUtraoliiiii  "/  i'"/7i<ri!i,v<A#  teel 

makod. 

.Iproceas  for  theextractionof  copper,  cansiBting  in  tbe  traatment 
of  the  ore  within  a  mixed  solntion  of  rbloride  of  sodium  and  snl'* 

phiiric  ariil,  in  which  Kilution  there  is  an  exetii;!*  by  weigbtof  fho 
chloride  oi  mhUuiii  iu  rufpect  to  lht«  Mulphiirii'  uciil. 

7009/1— Jfhjr  40, /MU.  F.  Bu.BnHAvsEir.  Ihiatmmtt^txmplextmd 

The  pPK'e?**  of  treating  complex  ami  refractory  ore*  nuitainintr 
lead,  filver,  and  /inc.  which  coni^isl!-  in  cmeltin);  the  raw  or»Ti, 
chiiniiii;;  the  fmiieH  and  with  water  to  condenw  and  mix 

them  w  ith  water.  fettlin>r  out  tlie  lead,  silver,  ami  [Mirl  of  the  zine 
couipotinds  iroin  the  rcMiltin^  lii|uor,  as  a  aludge,  separating  and 
dryinv'thef  Indue  and  fusinj;  tbe  sludge  with  caustic  alkali,  thereby 
prei-iiiitafiiiK  the  lead  in  metallic  form. 

r(/--'"<r — .fitiii  10,  I:m>J.    ('.<;.  t  'ol  I.I  v?>.     I'lmi «  ,j/  ivmlrrii,;)  tinl-illifl 

The  procuxM  uf  rentWring  mvtalUr  t!ul|>liidi'M  volublis  mnsiatinif 
in  drenchinir  the  crashed  aulphMe  ore  with  H>|ueoU8  ammonia, 
diaining  off  the  ezoesa  of  aqueoua  ammouia,  treating  tbe  eve  thna 
moistroed  to  an  eseeaa  of  oxygen,  lesnhhu;  the  ore,  and  repeating 

the  o|K'ration  until  tlie  metal  is  all  extracte<l  fnmi  the  pul]i. 

:o.'!.:.i~~Juiic  1(1.  mu.   J.  l'.  van  nea  i'Loiu.    Tmiimeui  >tf  ure* 
iiiifl  ,11'iiri'itilx  niiiiainiitg  antimmtg. 

The  metltod  of  extnu:ting  anttniony  from  ores,  materials,  or  Msl- 
duse  conlainhig  it,  consisting  in  finely  pulverizing  tiie  material,, 
mixing  It  with  a  suitable  cpmntiiy  of  ]H.w<lere<l  quicklime,  and 

then  mixing  with  it  an  nde<|iiate  <|Uuntity  of  sulphide  ril  an  alkuli- 
earth  metal  and  water,  !«i  as  to  form  »  sohilioii  of  the  lower  and 
mostiiolubU'  doul>lu  «ulpbid«!saH  lM>iii;{  tbe  be*t  eleetr«.>lyltM,  witlir 
out  tite  use  of  artifldal  lieat  or  applleatlon  of 
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MIKES  AND  QUAKBIES. 


7iHt4i—J>ii<f  to,  t9M.    A..t.  fill  Mirrf.Kii.  I'l-'.-ipltanl/tirirenhnml 

The  precipitant  for  ix>[iper  water,  iitntainiiiic  in  Boliitiun  sk  tnl- 
phide  Slid  an  excest  of  alMi. 

ro/,".*/— y»(»<i'  /;,  />'.'.  .1.  w,  Nt.'ii.i.iuMlJ.  Hr  Brnmxp.  Protm 

<ij  miin'r<i4y  iiuUiU  Ji  um  ore. 

The  improvemcutin  treatitiu  ri.i.inT  <ir  .■ili«-r  om^-iHtiiitf  in 
■gHating  ft  dMi^  of  pulp  contiiining  tite  ore  by  giw  from  ruwtiitg 
funnwM  chaived  vith  inatertol  miubh  for  pradtwint'nilphiinMU> 
ncidgM,  ceparalins  the  twtiitaiit  aolution,  precipitatiiii.'  <lic  m<>tal 
from  the  mlution,  thereby  releamn^  gn»  nntl  •luitloyinu-  ilt<> 

»<iil|i|iiir-iiiH-H>'i'l  v!!is  n'li  jiMNl  tiy  tin-  iirf(  i|>itHtiiiL"  )iriM<-:"s  ii>  ciiric  li 
the  jou  litirivL'U  {rum  tJie  furiiaet!  aii<l  utctl  iu  kadiiiti^  u  t  Uun^- 
of  ore. 

J^ti&tO—JuIji  J£,  Jaos.   C.  HoKpnm.   PreeeM^^rjilractintf  rvpiier 
and  nidttlfrem  nuiphittr  twupoim*. 

Tti<-  i>n>(t-*'«,  wliirh  cKiisi.-'l.-  in  uxiili/.in;:  ricisTinz  >i<ii|H-r  ami 
liieki'l  mil|>hiiic  <iif?  i>r  iiialli'i'.  louchiiiir  tin'  I'liliilmt).'  itf  iii)i|.i'r 
tortned,  convtirtini:  tliix  iiiti>  <'iii>rii'  cliloriilt-  iitnl  (licii  into  cnttroiiH 
chloriddi  dlnolviiii;  the  nickel  Hkl(8  in  the  re«l<lue  by  mid  cnproue 
chloride,  pievipitatluff  cuprous  chloride  from  the  tolutions  formed 
and  retoming  the  loniltlng  tolutton  containing  come  cuprons 
chloride  into  the  cycle  of  openitionB. 

7o,i<;n—.J,ii,i  i:,.  i:<<)..:   (  '.  HoKPrwBiL  Proem  of  txiruHing  tirte  m 
oUter  Mflaffj'rvm  Ihtir  vn*. 

The  proceM,  which  conflict*  in  meting  on  a  material  containing 

ail  "xyin'ii  wiaijiouml  of  metals  infolutil*-  in  wnt^r  and  whiise 
cliloii'lf'- Hri' «i1nMi-  in  a  M>1iitiiin  nf  alkali  iiiclnl  rJiliiridc,  with 
Mil|>liiiriiu.'i  lU'iil  :iii<l  hii  h<|U('<iii<'  rii'liitioii  <>{  alkali  ii«-tal  i  lilnriiU', 
wlierebr  a  iiolutii'ii  ir  loriiiul  cuub>iutU|;  ii  eiiloride  ui  a  uit^Uil, 

7tUS(Hf—A»fftt*l  6,  I90f,    L.  B.  Pahumo.    .Vftn»  for  extrnfiiuf  ftn^ 

ri'jn.-4  utetnU  W'**n  'irt>. 

Ill  u  ^>>l>i  I'MiAi  liiii;  )>laiil  |iriiviil>~il  ivirli  a  .'^iili^taiitiallv  llal 
Iri'atiiif;  fliNirof  imnaliwirlifiit  iiialcrial,  a  -frii'-  nf  !•  iii,xitii<ltnallr 
extending  ciianueie  ioniu'il  tln>n'iii,  a  traii-v>'rs»'  vror.vt-  r.r  t'tiii 
htthdet  in  direct  conniiiiniratioii  \\itli  sai<l  <-iiaiini'ls,  tixi'ii 
scmmfi  ifr  "-trairKTS  i  i'Vcrinu  tlu-  top  <if  !.«id  ohaiiDeia  And  laander, 
Ki<l<'  luiiii>l<T><  or  itiiri-.  uikI  vaUi'ii  riiiii)e(Ttione  interpmed  between 
Hinl  iiniliinr  ili<-        •■ml  ami  ■'i'l"'  laiiiiil«Ts. 

7071"' — Aiiiii'"!  !:>,  !:nu.        1IkioI-V-\.    yVu<fj«i  <•/ «i.ff('i"/ 

Till'  prociff,  wlitili  LuejsislK  in  ruetting  sulphide  of  r<f['|"-r  (in-  ul 

a  low  heat  to  form  aulpbates  of  the  copper  and  iMuie  of  the  iruii 
preaent,  and  produce  a  iaige  percentage  of  fenw*  anlphate,  leach- 
ing the  roaatod  ore,  precipltnting  the  inetollic  copper,  and  addinn 
salt  to  the  leaching  anlution  before  or  after  the  precipitation  of 

the  iiH-tairK'  r<'l>l>iT,  w  liiTi'liv  tlif  fcrmiiH  Kiltn  in  the  .lulutiun  are 
f^-iiivt'rttxl  to  ili4' <'lili>ri<li-.  am)  a  .4i>liiti>>n  liaviuu  mx  exoetio  ofmlt  is 
v<l,  and  lilt' said  »>liiii<iii  is  adapted  to diaaolw  ropper and 
eiiver  out  of  carlM>n»te  aud  uxidt-  utvf. 

yorsoe—Auguti  19,  inttg.   v..  FttaaAaia.   UtHn>d  t>f  trMlinp  mfjtd 

Tilt!  prwew  oi  deeuuijuoinp  luixinl  iiulpiiide  utvs  lij'  iikmds  ui 
concentrated  aulphuric  atitl  without  the  aid  of  cxtmneoua  heal. 

fOOOST—SepUmftfr  le,  foot'   W.  PirrRvaatiMB.  TreiilmvfAt^ttitn- 

rillr  fjntil  Orfi. 

Ill  tlu'  di'i  i>iniKi!'iliiiiii  ii  or.-^  (  iiiitaiiiini:  t<-lliind<-.if  jtdIiI.  tli<-  [n-ix  • 
t'KK  ol  niliii'ilig  the  ore  to  a  tineiy  divi«tni  htalv  and  then  ex]>(»<ing 
tilt'  "ix-  t'l  tlio  action  of  a  aolntion  of  ferric  chloriile  alone  to  attack 

thi-  triliiriiliii. 

Hit04i — IkJXUtUf  -.  I'JOJ.    ,(.  r.  Ci.wi  V  ami  I..  VV.  M  ulsi  vxi' 
Anom  a/tnaGng  :'•••<■  .nw. 

In  exinetiiig  metalH  fn>ni  9nitciferoni<  fiulphide  «>re«,  roasting 
pnlvariaad  orM  with  the  ad^tition  or  admixture  of  lead  sulphate 


I  obtained  from  a  MKin^e  external  to  tlie  ore  being  tresittil  in  ()iuui- 
tity  |iiiii|Kirti')nid  U>  tlie  <|iiantity  of  JiiDCthe  ore  ••onlaiii". 

7U77  l—Ditetiuher  /«,  J003,   F.  Ku.BBHAvaKN  and  R.  W.  Wiktimx. 

The  piTw'CR-i  for  tlu'  treatiiipnt  oi  zinc  orcn  and  otln-r  jtiii<-if«"roiis 
iiiatli-r.  >  •iii'-iMiiivr  in  laKiiiiii)?  wluTi'  nccct-i^ry,  wi'ttiiii;  with  a 
diliiti'  solution  <if  anunoniuin  siilphnti'.  addiii;;  siil]>liiirit-  ui  id.  waxh- 
iii^  with  «jnni<iuiuifi  Hiilpiiatv,  and  pret'4pit«tirig  with  wiiivuui'  am- 
uionia  and  heating  the  predpitale. 

7 l/iS04— I '"■'">'»•'■  H.  K.  llowAHnandtT.HAiniiir.  TWyit- 

Till'  Imiliiu'iit  ol  s|«'nt  ai'id  iroin  pilvaniziiii,'  woikw  liy  addiiii; 
ziiii'  thcn  to,  M'paratin;;  Ihi'  ^ohilioii  Iroiii  ihi'  |>mapitatf,  tnatiiijf 
with  l>li'a<  hin',i  |Ni«  ili-r  to  inuiHiorin  the  i«'rroua  caltS  into  fvrr'u- 
ealis,  then  aiding  alkali  to  piccipitate  the  iron  ptceent  aa  ferric 
hx-drate,  and  snbaequently  more  alkali  for  the  predpllatlon  of  tlie 

ziiii'  h;i1is. 

7  ieil47—lMctmber  tS,  iOOi.  f.  W,  Maktino.  JWnJjnoi*  t^'  om 
^     tvnlaiKinff  preeiom  mtl€tli. 

I  The  pnH>wi  nf  peparatiitg  gt>ld  from  i>r<'!'  <'<iiiiaininf  tellurium, 
I  fdeniutti,  i«iil|ihiir.  arm-nir.  luitiiiiony,  tin,  idio^plionui,  or  the  like, 
t'oij-'isliii'^  ill  LTiiidiii;;  the  iiiixtiiri',  jit'iitiiii;  it  with  iiowdcrcd  iKiriiini 
-iiljihii  I'ai'hiile  in  a  ri'dmHinJ  '  iiintiU'  l  fiirimce.  diNsohim;  out  the 
"olilliK'  siilpliidci'  tlitiH  forini'd,  tn-utinir  tlu'  solid  rt'Midiie  with  a 
guld  Hilveiit,  and  precipitating  ttie  goiii  therefrom  by  tlie  employ. 
<  ment  of  barinmsulpho  carbide 

7i7-':>:>—l>-rr.„i„i-.!».  /.'*..-.   G,C.  SnatK.   Extratfiim  of  tine  mid 
kiiii  /mow  gulfihuie  oret. 

The  method  <A  wpemtta^  sine  and  knd  fiwnn  mlpliide  wea^ 
which  eooriala  in  ameltiiiif  the  aulpbidei^  oxidiaing  the  volatile 
fonstittttmls  at  their  exit  from  the  ameltinf  fnmaise,  cimling  the 
rcriiiiiiii);  fiiii>i'T<  aii'l  pHxhii  t!-  of  oambttstioii  to  a  tempentnre not 
>'.\i'>'c'<liiij,'  l!vu°  ¥.,  Mild  p;i!^:dut;  them  into  contact  with  a  aolvent 
I  which  will  disMnlve  out  one  of  the  metals  and  not  the  other. 

,  /:  ;'..:— JiinMiiry  c,  imt.  A.  vosi  Qeasnn.  Proem  ^  txiraeHaff 

Till'  pn«v««  of  <-\inii  tiiiir  1  op].i>r  (r<iiii  it^oro,  «  hii'h  <Tnsi-.ts  in 
Hl,,«ly  |KL-r<in>t  tin-  ore  in  tlie  Umn  of  pulp  through  a  current  of 
"iilphiii^Mis  arid,  passed  in  adirectioii  opi>oaitelo  tfaatofthe  travel 

of  111.-  pulp. 

Tl»'  priM-*>ss  of  iiiixini.'  «ilh  oio.  to  Im-  trtnti'd,  a  hachiii;;  tiiiid, 
which  t^riir-iMir*  ill  (-oiirliiin^  ill**  iii»)<»<  of  (trv*  in  a  Vi'>'M-l  with  a  Iwxlv 
of  leachinc  tUiid  of  Ifsser  s|Ki  i(i<-  u'rnvily  sn]«criiii|NiH'«l  upon  it. 
ranying  portions  of  the  ore  npward  in  mid  veaiel  and  raleaelng  it 
above  the  body  of  leaching  llai(l,topreci[^tBl»tttliTon)rhaahl  body 
ami  simDltaneoualy  convey  iKtrtioma  of  the  leach  in);  fluid  helowthe 
rurtseoof  the  mam  of  ore  and  releaeing  it,  and  iH>niiitiinL'  it  to  riw 

throiitili  the  fame. 

71^0li»—jHnuaf{i  /.J,  mt-t.    S.  C.  C.  CuHais.    Method  ndueing 
wet. 

\  The  step  In  the  art  of  tMwting  pnlveriaed  ores  containliv  pre* 
I  ciona  metala,  which  oondata  in  trabjecting  the  ore.  In  a  cloeed  \t<tf 
I  sel,  to  the  action  of  liot  air  at  a  teiii]»>ratiin' whii  h  n-diK  t-?' wiiu' 
I  nf  the  mltN  in  the  on'  Iroiii  an  inwiUiMi'  tea  ^ohihlc  condiliou  in 
wati'i',  thi'ii  wa-JiiiiL'  away  ihi-  wihihlr  j'qillf  with  water  and  then 
I  ri>)imting  lliu  .hU>]i  u  ith  air  at  u  higher  tfUtpuraturi', 

I  riPtSS—Jaimartt  fr,  190.1.    \V.  P.o-KR, .?.  H.  nn.i.iiw,  mihI  A.  <;«v- 

Tli>'  proit'ss  of  li't  iitiii;:  i'i-.>iji»  f  •>n'",  •opisii.litij.'  in  lirxt  rutLsting 
l<i  an  i>\iil<',  lu'xl  saliiralisi  j  i  k     iiiK'wiih  u  HiliitioM  <if  fiTTODS 
anipliate  or  milphate  and  chloride,  jiext  roaating  again  and  mean- 
.  while  wlding  a  small  percentage  of  iron  anlphide  or  Bulpihurt 


Digitized  by  Google 


CYANIDE  PROCESSES. 


eia 


ai!«oiding  to  the  pem-ntage  of  cuppur  pnamut,  jui<l  liluUly  WucliUii^ 

tlwhoton.  * 

7J9ter—mirmtfvS,ms.  acaCvniB.  PmetUvftHotkigom 
etmlaininff  prtdtHU  mefnh. 

The  tiiftlKxl  of  tn-ati;!;:;  .nr.  ssiiirli  .m.-i.-r-  i'l  : n  utiiic  the  raw 
polveriiied  oro  in  uuutact  with  »U.-MUi,  uiul  iiluitgiiig  ihti  hualvd  ore 
into  an  aqiMoini  alkaliiM  aQluftMi. 

rj.ir.sr  —  Mfiyh  §4,  itios.  8.  Tmtick.   Proeiu  ^  ahwibif  mtM» 

J  rum  urrt, 

A  prooaM  for  evolving  nascent  chlorine  and  effei'tin^  tin-  i  lilori- 
utian  of  metallic  sibetanoea  in  oider  tbat  tiiey  f»j  tw  extracted 
ffou  a  ttieittlUf«r(Mw  mm  hf  iwidaviBf  thMB  aotvoBt,  eonaiBting  in 
adding  to  the  mass  a  mlzltu«  in  de&nite  proportiaiifl  of  tvo  «ib> 
irtarxmt,  one  bpini;  <)ry  chloride  n(  1im«  and  the  other  terrie  sul- 
,  tfie  proportions  hi  inL'  -^111  '1  J"  Im  n  yiilt  in  the  formiition  of 
ferric  hyjiochluriti!  auil  lernc  fhioruie  wiiii'ii  will  uvolve  uaiH-eul 

dilorine. 

7fS^^4^^—^fnreh  tJ,  OOS.  O.  D.  Van  Audalb.  Pnem  ^  upam- 

The  priM-esfr  of  cxtruotuii:  i  >  i i  1  riim  ,,\-s-t-,  .  n  | n  i  - 1  i ;  i>  r. 
iii){ ''"Jijx'r,  n  hii'h  l•on(*i^'tt!  lit  MjpHraliii^i'ojjperlroiiu  upin  -stiii'iiate 
solutions,  witli  or  without  ferrouKor  other  Muitahle  f-ulphale,  utul  of 
«iiiiultaii«ousiy  pnxiucing  ttw  siUpbaiic  acid,  hy  adtlint;  to  cueh 
aolQtious  aolpiiar  dkside  and  heating  with  or  without  pres.«iiixs 
wWeijy  copper  or  copper  mmpouiida  txt  timmm  down  in  tlw 
floiid  form  to  be  Bubseqoeofly  treated,  and  free  anlplinric  acid  v» 
loriue<l.  and  of  nddinp  the  Hci<l  liquorv  tliiir'  oliliiined,  after  wpata- 
tion  from  the  eopiier  proeipitate.  to  rojiper  or<«<,  whereby  the 
eopper  eonlnined  in  them  ni  ilvi-  l  ri  1  the  ori){in)d  .-ohllion 
re){tHieratc!d  and  the  prucGBs  re{>eale(i  dnd  thuii  luudis  txiuliuuuiu. 

7tUt4—M«irth  nt,  19M.    O.  H.  WAnomntT.    Ojpjkt  Itathinff 

The  eopix-r  ieaetiiii).'  pRuew,  <  oneiii?titig  in  placing  tJir  f.uitiiiil.\ 
pulverin-«l  on^  in  it  leaehinK  tank,  addinj:  water,  aeid,  euintnoii 
Halt,  and  oxide  of  tuauKHne;<e  in  Miitahle  <|imutitie!<,  heath));  the 
nias^  hy  the  introduction  of  steam  to  a  !<nital>le  t4'n>peniture,  and 
tinally  Mihjeeline  the  pulp  to  a);ilatioii  diirin);  a  nnitahle  period. 

Tids/iJ — -l/<n7  I-},  I'.fi'l.    T.  B.  JowKPII.    dolil  i  itntdinn  pintvyf. 

Tlie  prxxesffi  <i(  exiraotiii^  pnvi<iu.i  metal.'*  fron»  ore  eontainiii); 
Hub  BBine,  wlieii  in  a  «allabte  condition,  wliicli  oonsistB  in  aabject' 
ini;  tlM  Mid  ore  to  a  leaeliinff  tusUou  of  a  aoIutloB  of  water,  ejnmide 
of  ]>ot:t«°inni,  hydinteof  ealeiinn,  carbon  dioxide,  and brOmilMilUld 
tiubticqueutly  pivoipitutin);  tlie  pnedoiM  metals  from  the  aolwtioii, 

7*$S4»—Apra  J4,  jMi.   II.  R.  Eiau.   Proem  tif  tstrmHnff  aipper 
firom  mhmale  wd  o^irfc  wet, 

Tbe  procMt  nf  extnwlit^;  and  recovering  copper  from  it«  carbon- 
ate or  oxi  li'  i.ii-  or  from  material  earrjin>;  I'arlwiiiuten  or  oxides 
of  eo|i|>i>r,  viUii  O  etmidi'tB  in  Huhjeetinp  the  iire  or  other  nialiTial 
ii>  a  cnishe^l  or  i«vvilere<l  state  to  the  aetion  of  n  carbonate  of  wjda 
or  its  <le«cribetl  «»qaivmleut«  until  tlie  coppur  u  dinBolvini  oud  8u1>- 
■eqnentljTBabJecting  tiie  cbaiqied  nolutioa  to  eieettoljrtic  action. 

Tile  piiH-e-"."  for  trt-ating  ore  pre(«a4iai;ry  to  leaeliing,  (yin<>i«lin)( 
first  In  niixinj:  the  suitably  pulverized  ore  with  lime;  »eeoii<l,  apply- 
ing water  to  the  mixture  anil  inlrodneinjr  !«team  whereby  the  pulji 
l8«ptute<l  and  kept  at  a  !>uitable  tein[iera<ure  until  certain  iinpuri- 
tiea  which  retard  leacliingare  frvoil;  third,  waKhlut;  the  pulp  by 
tlieintroditttionof  water  and  centinttednifitittion;  fnnnh,  draining 
off  the  water  as  far  m  practii-alde;  and,  finally,  drying;  the  on-. 

7"'7fiO — June -i,  ti*03.    Ci.  V.  CiI  sMA.n.     fruettK  uf  rtfluriufumd  reixi- 

The  procen  oi  extracting  and  aepamting  silver  from  ii-^  or<^, 
which  oonaiata  in  aubjectiug  roaatad  orca  to  tlie  action  ul  u  {>repr<i- 
vidad  aqoBoua  aolutiom  of  capric  chloride  and  caprona  ebioiide, 


<  pUfKiiiig  the  resulliug  auluUou  through  granulated  metal,  and  re- 
moving and  eollMtIng  Hie  maiallie  lilver  fiom  aaid  metal. 

7S9gl9-^Ime  f,  190S.  I.  F.  Ifrma.  Anmabufor  vat  m alTatlUif 
meiaUfrtm  ore*. 

.V  tank  for  UHe  in  extracting;  metal-  1  y   ti*  ti  i  ,il  iinnx-SB  from 
tlieir  ores,  baviii);  a  filter  bottom  and  Uittiiif.  i»r  ili»eljar)fin>;  air 
within  the  tank  and  downwanlly  njion  the  saiil  liottotn,  whereby 
I  the  said  bottom  in  kept  free  from  clogging  and  air  is  eapplied  to 
:  agitttettw  man  within  tlu  tanli  and  anppiy  oxygaa  timreto. 

7-i.lt:.>:i—J>tlffig,  J$0$.  J.  F.  Ddke.  ProeeK(ifoblai«mffgMfivm 

I     mi  miler. 

f     The  proceai  of  obtaining  gold  from      water  containing  tlie  aame, 

"  whi<  h  eonsitdfi  in  preeipitatint;  the  (Mid  by  carlH>nateof  calcium. 

7-t.iOlMi — Aut/mt  4,  ('.  lloEO'NCK.    I'ntcaa  t^' ol4aiuinif  lead  or 

Other  metaUflvtn  am  or  mattes. 
I    The  prooaiB,  vhidi  conaiatB  iti  leaching  oompoandB  containing 
I  Icofl  and  iron  with  a  solution  of  cnprir  chloride  containing  a  aol- 

\ent  of  the  ehlorideri  of  Slid  nietaU,  Bupplyinj;  oxyeen  to  proihu-e 
oxycliloride  of  eopper  wheri'liy  tht:  iron  is  pa'eipitat<»d,  aild  pre- 

cipitatiDg  the  lead  as  a  ^<ldpbile  by  meana  of  a  anlpbite  of  aino. 

inif  ffiJd.  m'hvr,  mpper,  nieM,  and  tine. 

Till  ]irM,  ,  ii .•xtnu-lini;  )P)I<1,  (-"ilver,  !  •  ipi  ht.  [iii  kt  !.  lumI  ziiii! 
from  Hili'lMUeeT'  oxitaiiliilg  the  .^ionie,  wliieb  n>uj-i."!«  in  fiiltji-*  lifig 
»iid  i^nbstunceM  to  the  action  <if  all  acid,  wai<hiii);  with  water  the 
substance  tliiifn  tr<>4ite<l,  thereby  (orming  liohitionri  containini;  com- 
]Kiunds  of  ff}U\  and  Xmi^  luetabs  and  then  mibjectiii);  8aid  solutions 
to  the  action  of  ammonia  for  the  purpose  of  precipitatiui;  the  gold 
and  recovering  the  liaae  metals  from  the  eolation  Bc>panite1y,  and 
gli«i  the  aininonia. 

TimiJ—aeptfMber  15, 1U03.  F.  hAm,  Jivcm  t^trtating  t>re$. 
The  mediod  of  gancmling  bydrogan  aal|ililde  and  pradpltating 
iptH-r.  vhidiQMikatalnaabjMliaf  aadkalbie-earth  sulphide  in 
[>ii  seiic<>  of  water  to  the  action  of  carbon  dioxide,  thereby  ^en- 
eratinj;  liydrot'eii  sulphide  and  |>re<'ipitatin;f  the  carbonate  oi 
the  alkaline-earth  metal,  conducting  Hiii<l  hydptp-n  sulphide  iulti 
the  pr»-sent-e  of  oj](l>er  in  solution,  thereby  precipitating  copp»>r 
•'iilphide  and  forniini;  a  Hilveiit  li<|iud,  treating  cupper  ores  with 
"Hill  solvent  lii|iii<l,  and  <-<ille<  tiiig  said  alkaline-eaith  carbonate 
aiifl  rm-ouvertinj;  it  into  sulphide. 

740014 — iSeiitiiiiU-r  .-^1,  190S.    J.  IIekmav.    I'hk^h*  of  trenliiMj  nrrf. 

Apronetv  of  extracting  copper  from  ores,  which  consist><  in  tmit- 
ing  ore  containing  iron  to  produce  ferrous  chloride,  utilicing  the 
chloride  and  free  add  to  diamlve  oarbonatea  and  oxidea  of  coipper, 
the  free  add  being  adapted  to  neutntUae  ialatfctlnf  anbataacaa  and 
to  attack  tlie  amteca  of  tlie  pariioles  of  eopper  oixidB  or  earlianaiek 
and  rc-.'eiienrting  tha  free  add  by  the  electrolytic  precipitation  of 
copp«r. 

74091'f—Stplmber  t»,  IMS.  C.  Soonia.  iVotw*  «/  ettrmHitf  si'wi 

The  priHi'fB  for  the  extraction  and  R-covery  of  /iiic  from  y.itic 
coiitaiiii  iL'  -iil|»liUle  ores  or  tailiii}p<,  which  conslsif  in  snl>jecllu)ir 
the  suiiie  !o  a  partial  sulphuti/.iiif;  roust,  discliar!;ing  the  Hiiiie  whilut 
hut  into  water,  leaching  the  same  with  haid  water  and  with  dilute 
Milpburic  acid,  subjecting  the  leached  onw  or  tailing^  to  a  sucoud 
sidpbati/ing  rotu^t.  reltwiiing  tlteaame  with  the  lixivium  from  the 

1  iormer  leaching,  and  repeating  aaid  operations  until  sufficient  sine 

I  and  sulphur  are  removed. 

740:01  -tiriuU-r  9,  1909.  A.  X.  O.  SmuAT.    SVManott  <^  ml- 

\  yrywv^  for  treating  ort>s  itontainiug  sulphur  con.'^istillg  of  sul- 
plmting  the  ore  in  a  doeed  veaael  1^  the  action  of  euiphuric  acid 
upon  the  meiallle  anlpbideB  at  a  tempemtoie  above  ita  Imling 
i  point  and  nmnltueoualy  leooveting  tl»  aidphnric  acid  need,  ml- 
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einiiiff  tliL'  HiilplmU'd  ore  at  a  tuiu|KTttmroi)l  7ij<i°  t'l'iitii-radf  to  Ui*- 
WH'iHt<>  lh<>  Niil|ihat«>  lit  \r>in  to  prevent  dij^Hnlvinif  fit  a  tiK)  jiri'iit 
qiuuiUt>-  of  <ial|)hat«  ui  iron  in  tti«  iisi\iKtiiig  liquors,  and  then 

trtaimff 

Till'  prvHV<»  ior  i  xtnictitijf  ]mrv  riii-tal^  fruiu  miuL-ral  onr,  mii- 
Hietiu^  ill  tnutiii);  tlit-  on-^  witli  fiiiliiliuri''  acid  at  tlif  rvajn mitiii); 
point  of  tlx*  latter,  wltlmnt  rnastiii):,  to  fonn  nulphales,  ^•ondl'I)^i!ntf 
the  mirplua  acida  imase,  and  lixiviating  the  aulpliatea  in  aaccec^ 
aiwijr  d«et>M'  hatha  under  ronatant  axilatlMi,  In  a  commt  flowing 

in  dirci-tion  uppiisite  to  tlie  progress  of  tlie  ores. 

743700 — Jtmuary  li,  1904.    F.  Naick.    iVocfu  of  liemaling  om. 

Th«  method  of  Ilxiviatlnif  orea  (woth»r  palvemlent  tnateriate, 

vhifh  couudU  in  panning  the  ore  downward  in  tliinly  divided  lay- 
pfR  thrfrtiffli  an  uxi  endirifc;  streiiin  of  Ir-aehintr  .Solution  and  at  ttie 
Mftiiie  tinn-  II.:  1  .  iir  ri  nl  '  ,nr  or  n-in-ateilly  tlirtxiizli  tlie 
ore  layer!-  in  s  mu  i  1 .  u-l  ■,  .1  ■.  i  h  ii         wlieruUy  tli«  "re  parlidfa 

an^ uuitateil  in      <  !  :ii  <n  itiid  t lio aauie v<daiae o( fsa acta aiic» 

cewivvly  aaou  a^ilutini;  im-iliuui. 

JBtSiO—Ffbranx)  l>:.  inoi.    J.  B.  on  Alxttoabay.    Ettmetion  of 

mfltih  from  cimiili  r  ure". 

In  tlte  ttvattuent  o  eoinplex  ores,  hucIi,  lor  instani-e,  as  eontain 
«Opper«  lead,  «lver,  and  zine  in  i-onniaratively  laixe  <|iuuuitieM,  i1k> 
inooeaa  of  extnicting  the  «aid  melaJa  aelectivelf ,  which  ooiuiBte  in 
kaiddnethaoKtirlthaiDlutioa  oompoaedol  anbctuieof  a  chlo- 
ride of  an  alkali  or  aarth-^lkali  nurfal  with  a  ehloriila  of  a  metal 
-other  than  thoae  of  th«  alkali  or  euth-alkali  aeripa  and  an  a<^(d 

liei'ore  ewleinnlioii  or  roUMtiii^  wliereltv  tin*  ropjHT  is  ulttaiiKNl  in 
wilution.  then  wa.^liinir  and  ilryin^f  the  ore,  roiistinir  the  |y.irtially 
diifii  !•  _r.i:i  1  ore  iii  n  low  tetni>er>itur<-,  extraetint;  tlie  nietalH  from 
the  riM.i><.-.l  ore  ill  l'<irni  of  •<ul1j<  liy  iiieurn'  of  a  m'iiiiiiI  and  weaker 
leaehin^  f^ohilion  havini;  a  I'liarueter  eonfonant  with  the  mitiiri-  of 
the  salt  it  a  d«eiml  to  obtain,  and  rucovenug  the  metals  in  the 
naual  way. 

~:<4>ii.i—M«r<-li  /    i-.f).,.   K.  DAwgaa,  Pnat$  ^  t^nAiftg  w<m 

A  proraia  for  ecjKinttinii;  iron  pyrite  fnnu  /.ii>r-l>leii.te,  hIiIi  li 
oonniita  in  expoaing  the  xinv-bl«nd«  to  th«  nation  of  air  uioiatura 
and  heat,  and  pxtmrrins  the  iemmn  aalt  which  haa  been  foruMl 

liy  the  o\idi/insr  aetion  liy  water. 

7m'^"!    M'i'i!,        I'ifi.i.    T.  \.  II):i.)i.     Aiifimlit:!  fill-  li'iiitiiitj  inr. 

An  ap]iurntn.-<  f4>r  trc^iiini;  )inlven/.e.|  aurifeMiis  oreF,  •'oinprisinK 
a  rotiilable  rylindricai  taulc,  mdially  depending  blades  In  the  tank 
extending  the  length  thereof,  a  dnmkur  bnm-fnmiB  dtepoeed  be- 
tween the  inner  enda  of  the  Taduil  bladea,  an  air  pipe  leading  into 
the  tank,  faueets  to  draw  off  a  liquid  bom  the  tank,  and  meana  tu 
fotale  the  tank. 

ci^ss  75.— Mi:T.\M.n{<;Y. 

SuMim  W.— iSbMion  mitl  jir'-ij-itotitui  Ai>jm)altu. 

tOSie^—Oekibtt  li,  IWO,   W.  S,  Lambiow.   Intpmiemaa  in  a^^fia- 

ynh*>  for  f>r'nj>itiifltit/  (ffhl  'fwf  ^ilry;-  frttitt  mthilnttti*. 

The  ii)\e(itioti  eoti-'ift"  in  eonil>inin<;  two  v<*-^el?i— one  to  reeeive 
the  solution  to  In-  pn-H-i)iilated  and  the  other  the  jirecipitunt— an'l 
eonneefiii),'  tlieni  hv  an  anl<iiiiatie  apparatiH  (lint  ■<Iih11  deliver  a 
iiTtain  (jMUntily  of  ilie  pn-i  ipitant  into  the  other  \ercel  every  time 
it  ia  tilied  and  iirovide  for  the  di.-ji-liar;:ini.'  of  the  xiitne,  the  quan- 
tity of  the  Boliitioii  that  nii-iN'in  the  j>nxipilaiil,  nieaiured  out, 
bi.>ing  governed  by  a  hydrouietar  or  hydnmietlic  float,  which  it 
used  to  operate  th«  apparatua. 

i'/.W.v.' — .V'ot/i />', /.vr//.    c.  c.  HiiN-ni,  JmpntMrnenti^apparahit 

Jor  obtuinhuj  mtUtilic  a^ipar  j'nim  iltmiuiion. 

The  invention  rebttes  to  a  novel  antantna  for  obtaining  metallic 
coiiper  from  IK  soltttkia;  and  itconoiats  in  the  employ raent  of  a 


tank  <ir  vat  having  a  horizontal  perforated  diaphra4;ni.  n]K-jn  which 
is  [ilae<><i  a  <|nanlity  of  iron.  This  tank  is  tilled  with  a  dilution  of 
eojiix-r,  prx-vioinlj  pwpar>-d  from  thi' roasted  ore  in  tliu  uiMJal  uuiu- 
uer.  Through  Ihntojiof  this  tank  u  strum  pipo  ]kl.<s«!8  and  extends 
below-  tiiv  diaphru^iM,  so  that  the  solution  is  heated  liy  thia injected 
«tean),  and,  l>y  the  motion  wliieh  its  aetion  );ives,  the  depoiition 

of  the  copper  la  haiteoed.  By  uieana  of  peculiarly  amnged  elides 
the  ateant  \»  admitted  above  the  diaphngm  fhimqrh  holes  in  the 

stt-ani  pipe  to  a."*^ist  liie  prm-i-ss,  if  d«»*ired. 

iS4ars—XwtH^  e,  JSSO.   K  tk-Hfuiea and  E.  II.  Rpssbia.  (>tr- 

The  invention  ponsdstii  of  a  «"imikr  franw  fiippcirtini:  the  filter 
and  !iio\-inffon  a  rin-ular  tntek  ahovean  inelined  eireular  tabK*; 

,  and  il  eonsists.  Iiirlher.  of  three  ."lationarv  rollers,  d<-sii;i»»d  to  ele- 
vate aii-l  'le]>rei*j  the  filter  at  it-rtain  jioints  as  it  revolves,  of  a 

1  deviee  tor  feeding;  the  siilistance  t^'  Ihj  leaeln-d  upon  the  tiller,  of  a 
deviee  tut  ttpplyiitg  the  leacbing  »>lvent,  and  of  a  precipitating 
tank  to  contain  the  aolutioo  paaaing  through  the  fliter. 

1  #4.s7';,v  J-,'.',  J.  r.  X.  M.MAv.  n/ia. 

I      The  iiivt-ntioii  i-elules  to  improvvd  apparatus  for  use  in  eHertintr 

I  the  o[M-r!itions  rif  dissolving  Mlida  In  li<|uiiln  and  |inidiicin^  ehein- 
ical  reactions,  and  of  flltering  or  aerating  liquida  from  aolida  in 
obaoiical  and  metalluixkal  preeoiata,  hi  which  a  aohible  anbsfance 

I  or  auhatanoei^  mixed  or  combined  witli  an  inmiwble  ■nhetanee  or  * 

I  snhntanreii,  is  or  are  to  be  dinotved  w-panitely  ortogetiier,  wholly 
or  ]K)rtia!ly,  in  a  ^iveii  .solvent  or  sol  venti^,  andtbeaoldtioOMpaxated 
)>y  filtration  fixmi  the  uii<lis.sol\ed  residue. 

I  In  effe<-linn  the  s<'|>umtion  of  liipiid  frmu  siilitl  jii:iit>  r-  1  nitra- 
tion it  i- of  im|>ortan(-e  to  ke»'p  the  tilterin^  snnai-i-  troiii  hein^ 
elojti^ed  liy  the  isirliek-s  of  solid  matter,  and  to  preK-iil  a  <-lear  and 
iinohstrneteil  (ilterini!  surfa<-i-  for  effeetiiit:  the  rapid  separation  of 
the  li.|iiid  from  tile  i<oli<l  mattei-s.  In  the  ai>punitus  of  tbe Inven- 
tion thi«  impoitaot  condition  i«  realised  in  a  very  eflectiva  manner, 
the  conatraetion  and  operation  of  the  appaiatua  bring  aa  iisllows: 

j  Within  a  i^'linder  ol  wood  or  other  material  not  ch(>mically  aeteil 
on  hy  the  material*  treated  or  the  reogenhi  employed  is  ineloned 
an  inner  I  \  limler  of  hani  \vo<id,  <ir  of  hanl  esirlhenware  or  stone- 
ware or  other  material  not  ehemii-:illy  aeleil  on  tiy  the  materials 

tr-itlV'l  --r  ll»»^  irMtL-eo*-  *'lopI"\v»-*l ,  lliir-   iliruT  eytloth-r  ln'i:j_'   \  <  '. 

.   l-iiated  with  holei:in<I  lined  inti'rnally  or  externally,  hnt  prei.-raiiiy 
I  internally,  with  asln-^to.:  1  loth  or  other  oiiitahle  tilterinK  material. 
IVtwei-n  tlu-  inner  iim!  ■■uter  i-ylinder  thert>  is  an  annular  sjiate, 
Mild  the  inner  eylinder  is  ki  pt  in  plaei'  hy  lon<;itudinaI  an<l  elixuiM"" 

^  ferential  partitiona,  the  former  oC  which  divide  the  annular  apace 
'  intoannmbcrirfdirtinct<!aaiipartmenta,«aidiptoridedwfthadniw- 
I  oif  cock  for  mniiing  olf  the  liqoiid  wham  aefHrated  by  flltratioQ. 
Thin  cylinder  Is  capable  of  behig  rotated,  and  ii  provided  with 

■  liHirs  or  nianholt  s  in  one  of  tiie  heads  hy  whii-h  the  matters  to  In- 
treated  may  l>e  intnslnepd  and  the  tnidiswilved  resiiliie  reniov«sl; 
and  the  i  vlin-ler  is  also  provided  with  a  tnhular  journal  or  journals 
for  the  intriMliietion  of  Hteain,  water,  air,  or  other  liipiids  or  ifas«-s, 
inider  (•rcssnre  or  otherwise,  whioh  may  Iw  blow  11,  fonwl,  or  drawn 
into  the  annular  s]ia<v  for  the  piiri«)se  of  kiH')iing  the  tilterin^;  sur- 
iaoe clear  and  of  netinit  chemieally  or  meehanieally  ui>on  the  000- 
'  tenia  of  the  cylinder.  I  place  within  the  Inner  i^Under  the  ore  or 
i  other  matter  to  be  traated  (previondy  ground  or  otherwiae  radnced 
to  a  pahmruleat  alate),  together  with  the  leagenta  or  aolventa  by 
which  it  ifl  to  he  treated.  Hy  iinpartins  mtary  motion  to  the 
eylinder  1  the  dr.iw-off  eo<  ks  and  nianhole<-  '  >  ii  -  I  wil)  the  solid 
matters  are  hroiivdir  into  iniiniate  eontact  w.Ui  th-  -olvents  or  11- 
BV'ents,  anil  hy  fi  n  ii:;  ani,  water,  air,  or  <itln  1  li  I-  mi  ^aiies 
into  till' spai-.-  l«-cneeii  ilie  inner  and  outer  i  ylindei>',  and  Ihenee 
thioiijih  the  lilterin;;  inclium  into  the  inner  eylinder,  ttuy  soliit 
matteni  thai  may  adhere  to  tJje  tilteriu);  Nurfai-<>  are  disengaged 
therafrom,  whereby  the  aoid  anrfait-  is  kept  elear,  the  solid  mat- 
teie  are  kept  in  anapenaion  in  the  liquid,  and  chemical  action, 
which  the  liquid  or  gaaeonereagenlB  may  be  capable  of  osertingoa 
the  aaid  inatten,  takca  place  under  the  meet  ia^'ombto  drcuro* 
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BtanoM  tt  K0Ir1»  Mm  Intimate  mizlura  at  tlM  leagentai  irith  th« 
niAtien  and  the  ]wffo  wrfuces  «xp<Hed  to  Muir  tMtion.  The  mnii' 
tar  space  between  the  iiuier  And  odt»r  cyliiulera  tieinK  dirided  into 

oinijiiirTiiit'titM  liy  loiisritmlinnl  "livision*.  tin-  liniiitl  wliicli  iia^^t-s 
tliri>ii>;li  iiiiii  it  i.«  runi<-<l  r4)iiiHl  dy  tlio  njtjitioii  <il  llic f  v UikUt  atn) 
fl"«s  luirk  irilii  tli>-  iiiiMT  ryliinlfr,  lliiiw  lK-l|>ii>^  to  kc^-p  tlic  tilti-r- 
itiy  i"iii  (ii<v  I'lt-nr  iiixl  minti«tnit  t<-tl.  WIilmi  I  Ik- iliililc  -iili-itatn'cs 
UH' iJir'Siilvfil  or  rht-tiiiiully  uctiil  upon,  !in<l  it  U  iii"?ir«'<l  to  •»»■]«!- 
iBte  th«  liquid  from  th«  xolid  inattcn,  the  dmW'ofi  cocka  »r>- 
oiMoedi  and  then,  giving  a  dow  rataiy  mottonto  tbe  apparatuti, 
tha  liqidd  may  bs  decanted  oS  f  i«in  tb0  balk  of  the  «plid  matter 
and  at  the  anine  time  fliteied  frain  any  mxvh  nutttent  vhich  it  may 

holil  in  !Jii.'-[ii>ii--'i>in  l>y  |«ist<iiiif  tliroiiL'ti  (lii^  flllt'iiiii;  icn-i|iiiin.  |5y 
thiH  rotnry  (Ict  unlitig  iuaiuii  a,  yiwliaxlU  cluw  lilluriiig  durfittf,  U14- 

oi)*<tni<'t«'>l  l<y  KjUd  matter,  la  otmatantly  pnaeiited  far  the  liquid 

to  pa»i  thruugli. 

tStTJS- — Januarti  X,  liflfi.    A.  E.  JoNm.    .\mMr>\l(Kt  0,r  *,)«triilii\'i 

Tlic  invention  <-«)n.'-i>'l>^  in  tlit'  arnuiin-nu-iit  anil  iippli<titioii  of  a 
!iui(ulilt'  tibrouM  inat<-rial  in  roinliinution  witli  inai'liincry.  h>  thul 
the  flbroiL"  iii>it*<riiil  will  unit*'  or  <-<ilic'ct  to  Hm'U  tlic  ijolil  ami  curry 
■ndd<qx>fit  the  wuno  to  a  jilacv  <lwiL:iitttt.-<l.  wtu-ri-  it  may  Ui  i  i>l- 
lectad  and  tnMled  aa  deairad  in  eepajrating  the  {urecioua  metal  Irom 
it*  sand  and  ore.  Any  fihrniw  matter  that  will  form  a  palp  when 
mixe<l  with  water  in  nsc.i  to  wiat  a  wire-cloth  screen  as  in  paper 
making,  and  then  eiitiiMKlc  the  fine  gold  in  suepenaion  in  the  water. 

Mtieo—Julg  1,  tS84.   3.  L.  ttDnKLL.  liHmfSter. 

TIk>  invention  con^i'tH  of  a  trongh  rontiiiniii)!  at  inti-rval.*  within 
it  «  s^'ricf  of  ili.nlilc  liltcrilltf  boxw  t-overcii  with  wire  ^ruii/e  uici 
filli''!  with  i  lianMul.  ^|>on)r<',  or  any  known  liltcrinu  r-nlKtaiuv.  mul 
the  i-liiinw  cover  the  tronirli  pfM-"-''!  "Vcr  tiller  .-ti  tion*  pruvidc) 
witli  uiljiiatabte  [Kirtition.>,  as  well  as  tin-  l  onihination  of  a  nn^l 
box,  a  aluiee  proiiided  with  adjustable  partitionc,  Altera  compoae^l 
of  fnunea  and  wira  ganuiM,  and  gottan. 

.i'.'.>.v.y.-> — Seplmher^,  tSSS.  H.  C>  and  J.  A.  HaMmaaoBr.  ^d^yiora^ 

Tl  u-  a  I  >|uiratiifi  for  concentrating  orea,  ocnMiating  of  an  outer  tank, 

an  innt  r  tllteriiit!  tank,  ]iroviilt-<i  with  fahricemls,  ami  a  pcrf<  r  r.  1 
fectl  liHviiii;  its  iowcr  t  inl  Ih'Iow  the  top  eilfie  o(  tlie  tauk.  .1 
Hpa<'e  iN-injr  left  iH-twei-tt  the  8i>U-s,  cinls,  and  liottiiiii  of  the  tank" 
whi'rchy,  when  the  water  is  reeeiveil  by  the  i>erforat<Hl  fe<«(l  hox, 
it  will  pas?^  into  th4>  inner  tank  aixl  kIowIv  lilter  throuiih  the  fabric 
end4  thereof  and  How  over  the  top  edge  of  tlie  oater  tank,  the 
fabric  ends  preventing  the  formation  of  a  cumnt  and  camdng  the 
jMirtieh'S  of  ..re  fo  Is>  pr>ci|iitateil. 

StkilUS — July       liyS7,    O.  lluFMANN.    I'riKVM  »./  .  ,lr.vu,„i  tiUvr 

The  inventioo  nlatm  to  a  certain  improvemciat  in  the  lixlvia- 
tion  procem  by  wbiob  the  me,  after  baring  been  aulqectad  to  u 

chloridiidnK  nMtKting,  is  introduced  in  a  aerie*  of  triMigh^,  flnit,  lu- 

[jether  with  water  to  diesnlve  the  hase-metal  chloridpfi,  nn.l, 
H'coMii,  to^'i'ther  w  itJi  the  >-()liition  ii!<o«l  it>  tlu^  onliiiary  lixi\'iatioti 
pris-ess  to  lUs^w.lve  the  silver.  The  ore  an.l  water  are  intr>>ihic<sl 
either  by  means  of  a  luixini;  box  or  an  a;rilttti.r,  an«l  are  ull<jweil 
to  (hiw  ifi  these  tronuhs  for  some  'lintaiice,  itli<l  linully  eonvey<-<l 
by  llir  111  ml  '  -i  illin);  tanks,  The  water  while  riuuiini;  in  the 
trouglui  dit)tK)lveM  the  buMMuetal  4;l)loritleM.  In  the  aettliiig  ttuiks 
the  ote  aqMnitea  quickly  from  the  liqnid.  The  latter  ia  drawn  oS 
and  conveyed  to  other  tanks  for  the  iiwal  treatment  The  ore 
aedlmeut  containing  the  nlver  is  now  sinloed  or  charged  again  in 
a  almilar  Koru'A 'if  tinnui;h8  with  a  ttolution  w  liieh  lias  the  property 
of  dlssolvini;  eliloride  of  silver,  like  hy|K)!«ulphite  of  lime  or  potln, 

conceiitrate.l  salt   solution.   Hnsi-'ers  "extra  sohition"  la   1- 

jHiiunl  of  Iiypifsulphite  of  lime  or  slmIli  aii<l  hlliestoiie  1,  etc.  Ily 
passing  lliioii-;h  this  se<  uii<l  .■^•ries  of  troii^'hs  tlie  silver  ehli)ri<h' 
diaeolvea.   Ore  and  iwlntion  run  iuu>  lanka  whicii  are  provided 


I with  filter  bottoms  and  allowed  to  npaiate.  The  tailinsa  tMMie  to 
the  bottom,  while  the  dear  "olniioi),  now  containing  the  diver,  is 
drawn  off  and  «-onvey<sl  into  the  ]>reci|:iitation  tanks  for  the  tumal 
treotiuetiJ. 

tum*  m  the  letKhm^  iffrnttabfiom  (A«fr  oft». 

The  invention  relat<-s  to  an  iiuprov<  nient  in  apparatus  for  ajiita- 
tinK  the  a<-iit  .uohitioiis  forn)(><l  in  the  li-:ichiny;  of  cop|M>r  am!  other 
ores:  an.)  the  <.bje>  t  of  the  siitne  is  to  provi.h.-a  form  of  rotary  agi- 

I  lator  iu  which  the  hi'avier  portions  of  thecharp'  can  not  iin-iiiiui- 
late  at  the  center  of  the  appamtiiH  and  eacajte  the  action  of  the 

'  agitating  ansa,  which  will  alao  produce  a  more  perfect  agitation  of 
tbe  aoltttiona  than  baa  heretofore  bean  poaaibta^  and  which  will  bo 

I  mora  daKBU*  and  economical  to  oonatmct  than  tlw  foima  {n  pm- 
ent  nae. 

Ilen  l":  ic  ihe  ai<itati>rs  tiseil  in  leacliin^j  H.>rk»  have  usually 
Ik'^'Ii  II  ..1  ie  A  it  li  llat  tjottorns  and  have  been  provided  with  stirring 
or  jiL'i  i.ti;!^.'  :r\\i  -  •  coni^-jil  s[ia|)<'  at  the  tww,  arninReil  to  rotate  a 
.ulight  distano' aiiove  the  Ih.ttimi.  In  the  invention  this  arTan>f»'- 
iiieiit  is  n-verseil,  tind  the  agitating  tank  i.a  oonMriicfeii  with  a  cone 
r>f  small  altiiiKle  placed  a^iex  Upwar>l  in  thetvnterof  ttie  bottom 

ami  eoverin^r  a  coiisi.ierable  portion  thereof,  and  ia  provided  with 
agitatoRi,  tbe  arms  of  which  are  provided  with  ooneara  ahoea  and 
are  arranged  to  rotate  in  cloae  proximity  to  the  cone  in  tbe  bottom 

of  the  tank. 

4ti6iti—tMobtr  8,  iSeu.    J.  li.  IUmnay.    Af>pam(at  Jar  iq^ifitig 
cAJeriu  (o  fhe  txhwUvn  of      from  out. 

This  invetitiiiii  relates  t<.  means  of  extractinir  front  ores  preciona 
metals,  tt-i^'cially  ^'o|lt,  in  the  form  of  chloride  Folutioh.  For  this 
pnr[)iM'  an  apparatn.*  if  emiiloye.i  which  c..nsii'1s  of  a  chiorinatinR 
\es«'l.  a  H't  of  circniatiii);  piinips.  a  tiller  pn-.-^s,  and  a  chlorine 
pnuip,  or  self  of  then-,  with  Miital>le  eominnnicjiliii;;  pi|>eJ-,  cockti, 
ami  valvcK  for  o|w>ratinf;  in  the  foljowin);  manner:  llavinvr  redmvd 
the  ore  to  a  line  pow  der,  it  is  mixe<l  with  water  or  w  ith  ciil.jriiiated 

water  to  a  condition  of  thin  sludge,  which  can  be  pumped.  Then 
chai]^  tlie  ohioriiuiting  \'«wel  with  thia  dadge  and  apply  the 
pumpa  to  cause  its  circulation  thcrain,  drawing  fmm  the  tipper 
part  and  disrharKing  into  the  lower  part,  while  chlorine  gas  ia 

pmnis')!  into  the  vcsh'I.  [.referably  to  a  pressure  con»ider:ihly 
abovt-  tliul  of  Ihe  atmospheri-.  ,\fter  <  irciilatioii  has  t'one  on  for 
Mome  time,  until  the  metal  in  the  oi^  -  1  -tly  ilissolvisl  by  tlie 
chlorine,  the  shidjr"'  is  pntn|«isl  by  tin,  1  in  uiiiliiij;  pimi|is  into  the 
liltiT  pre!!!',  uhlitional  pressure  lj<'inf;  niven.  if  nspiircl,  by  ni^Dg 
tlie  chlorine  pump  to  t.'n  e  air  into  the  up|sT  part  .if  the  chlorin* 
ating  veaiel.  The  liiiuid  issiiim:  Iroin  the  lilter  press  containing 
in  solution  the  metallic  chloride  is  treated  in  any  of  tbe  known 
wavH  fnr  twparating  the  metal  and  reoo\-<erfaig  the  chlorine.  In 
some  ca,-.^-s  the  ."oluti.m  iliscliarued  from  tlie  filter  ]pre.>«  may  be 
I  tisi'd  in  a  sulwiiuetit  oj«.-r,ttion  to  form  Ihe  slmit't'  t'.v  its  admixture 
with  a  fresh  .|uantity  of  pulverized  ore,  and  tlii»  niny  be  done 
repj-jiteilly,  kj  as  to  obtain  finally  a  liltertil  li<|Uor  ricli  in  cliloride. 

Ah  it  U  ad\anla;reous  to  charjn^  Ihe  <iiiorinatiiJi;  veFs»-l  with  an 
excess  of  cliloHiU' hIkivc  that  whicli  enters  into  coiiibinatioii  witli 
I  the  metals,  "li.    nu  iit<ir  pivfers  t<i  tMllet'l  soch  extvss  before  <lis- 
I  oluuging  the  eludge  by  blowini:  in  a  iittle  steam  to  warm  the  idudge 
I  and  allowing  the  free  chloriue  thus  libemted  to  pnia  either  into  a 
gasometer  or  into  another  cbkniiiating  veaael;  oran  exbauet  pump 
I  nay  be  employed  to  draw  oB  tbe  free  chlorine. 
I      When  inetnia  such  as  silver  are  present,  Iwvinjj  iii.solnble  chlo- 
1  rides,  the  Idocks  which  ar«  taken  from  the  filter  press,  and  which 
contain  thi^ae  ithloriih-s,  may  !»■  redui«sl  to  slildtie.  us  before  inett- 
.  tioitevl,  lUtd  luay  lie  suhjected  to  tiie  auue  treatuieul  willk  a  euitable 
aolvent  initead  of  the  clilorme. 

41Hl.iS — Ihi-eittln-r  '4,  l.^fi'i.    ,1   S.  M  \c.\imii  l(.    MilitU>inihtil  tiltir. 

.\  iiietallurisiial  lilterin)"  apiptiratiw  f..r  seiniratini;  a  prc<  iou» 
metal  from  a  solution  containini;  said  metal,  l  onfistinj:  oi  a  !*riei» 
■  of  vceaele,  each  of  which  lias  an  inlet  tulw  near  its  iMttota,  im  out- 
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let  tulie  near  m  top,  nnd  a  perforated  klse  hottoiii  alun  e  the  inlet 
tub*-,  zitif  Fjxmjwa  <li>i|)<).ted  in  the  several  v('»ifl!4.  yi'nn-s  conneeUjif! 

•Ill'  hill  t  ;iinl  -iiitli't  -i.U-  i.f  tlx'  w-vfral  vesm'lH,  ami  a  rwervuir  for 
i<lipplyiii([  tile  (<olution  to  the  tirnt  vcxscl  of  the  scricH. 

4gS0tS-  April  g.  ixrm.    tt.  l)nsN»2<  «i>.I  T.  K.  R«»f.    .\j>imnili>n  for 
tfiichiwj  urtK, 

In  a  Juuchin^  uppurului',  u  luuvablo  talile.  liuvin;;  u  llaiiin.-  cr 
W»II  projectiujj:  from  iippiT  (■urfacv  to  form  ii  n-i-Hptarl*'  for  til- 
tering  UMterial,  tbe  said  receptacle  being  of  leea  diameter  thau  the 
upinr  Bnrfiee  o(  the  taUe,  whereby  a  padtinff  ncaMag  ladgt  pro* 
)0ila  Iw.voikI  iliL'  Uisu  el  fba  aaU  ml  or  daap^  cpmbined  with 
the  leachiiiK  <-,vliti(l<>r,  thti  loww  eod  of  which  n  otroatrocted  to 
receive  niiil  wall  or  f{uiiK«,  whUe  the  ktdge  abate  agahut  aaid 
lower  vud  »i  tiie  eyliuUer. 

44tge*—Dteember  9,  XSSO.    S.  TkiviCK.    jlpimmifreii /or  frraMn^  nr. 

/f)  iifilaiii  ))rirl<iiiii  iiiiUil'  llifrt  lntin. 

This  iiiveridoii  relate*  to  idii'f  >vv!iK'nt»!  m  ;,|  ;..u;i-,  >  i  >riiiiii(;  a 
nlmi-  lor  iretitinjf  r<Ninte<l  ji;ri;iu.>i  ..r.  >  L.  iil.t:iiii  : I. .11-  nu-lals 
tliereirjiii,  mjapti^l  fur  um:  in  treutitig  ri»a!<ted  groiuitl  ure^  of  pre- 
doiiH  iiiet^il<i  tiiat  have  been  neated  hy  any  known  or  mitable 
method. 

The  appwatai  conalata,  eanntially,  of  a  voimI  (pnfefaUy  eni- 
ploying  a  pair  at  kaat  of  aiiich  vcwl^  eo  aa  to  chaiqie  {rom  one  t'  i 
the  oth(<r«f  th«  pair  In  -wnrlcitv)  hBTinR  a  pormu  bottom  on  whicli 

the  LTiinnil  ni:i-i.-.l  .  :.  >  r.  >t ;  ii,.  M<i---  of  fiii|i|i|y  of  Ifuchitit;  liijiiiil 
ttinlroile*!  I>v  inviiut.  oi  Uniwillit  off  l«iclieil  li<|Uirl,  cimvey- 

atice  ther(H>f  to,  uiiil  niejtiiM  of  Mtirrin^  H:ii<l  in  a  mixing 

(•haiiilx>r — a  filler  V(»>el  liiix  inj;  apuruUH  Door — unil  iiieaili"  of  jiiitup- 
ill};  the  tiltered  lii|tii(l  to  a  nmrvwr;  lueuiis  of  (•v:<[H>rHtlri;;  Iho 
leaching  liquor  to  recover  the  eontaineil  twite;  al«o  recovering  the 
copper  salta  for  reuse,  and  uiauis  of  bcntiog  the  Icoefainif  li4tii<l. 
and  also  meaaa  of  dodecating  the  product. 
.  The  Invention  abn  comtetalji  afnmaM  formtiNtinK  .ire<- of  prx- 

eioiti  metals,  roiopriMiig,  aiiioiig other  fi'Htiirt-M,  a  diainln  r,  i-ollii  of 
piping,  a  tank,  rv'servoir,  a  fori-e  putup,  a  fsjstem  of  huitllug  piiMS*, 
leu<  n  wrvoir,  taiik:<  with  |>oroua  floon, aad  a  mixing  vwel 
uitli  rotating  ttiirrvru  thuFeiu. 

449tlS— April 7, 189t.  J,  Cuoo.    .\i>iM<»i\»<  i'>r  fxtrtn-tiiKj  iir 

riltfr  triini  ortA. 

in  an  uppai-atiis  for  extrai'tini;  pM  or  otlier  meliiiK  from  their 
ori-s  in  wihition,  a  tower  and  a  n)ixer,  which  roii«i^(.<  >.f  :i  troii|;li 
liaviug  pi|w>s  to  eondurt  the  r<-ji^i'nt.-<  in  liipiiil  Mihifion,  wliirh 
enter  the  eame  from  different  siilei'  an<l  terminate  i>iit  of  ali^'nment 
afaont  eeotniUy  of  the  trot^ih,  combined  with  a  hopper  placed  ov«r 
the  eodfl  of  the  aalA  pipes  and  an  overflow  plate  lei^inf;  to  tho 
Kiid  low  er. 

■UHiSti — Juta  il,  1S91.    I'.  L.  Guia».    Ore  leachintf  macMjif, 

Tins  invention  has  refnrenoe  to  ore  leacbing  maefaiMa  In  which 
a  rotating  annnlar  eerie*  of  ore  receplaelca  pate  suoeeiaively  nnder 
ati  ore  vat  containing  the  cnuhed  on9>  in  a  solution  to  rc^fci vp  theffa- 

tV-^liW-tive  contents  or  to  In-  i>tlierHi!<c  fllU-<l,  and  to  d'-i  '1  i;.'.  the 
liltnde  diirifi)!  their  tmnHil  into  a  snilahly  pluml  diwimivinjj  cor»- 
diiit  or  I:i  ini'.-r  :ir  :i  I  ri'.i,-NTii:  nil  .1  .lilt  in  their orhital move' 
niciit  and  aiitoniati^ntny  diMi'iucr)^«'  i\-^tdiiiini. 

The  ■ibjects  of  this  iinproverneiit  i\n\  lij>t,  to  provide  a  hiiitai)ly 
«if|H'nde<l  vat  to  receive  tlie  ore  in  u  solution,  or  dry  or  roie<lcd 
ore,  and  adapte<l  by  !^nilulili»  openings  in  the  botttxn  thereof  to 
optionally  diecbaige  said  oontenta;  second,  to  provide  a  seriea  oi 
ieacfahig  vats  to  pass  macawlvaly  under  said  primary  vat  and 
rerii«>(  lively  rt'<-etv«  boat  the  hitter  a  proper  quantity  of  its  eon 
tentH;  thinl,  to  provide  mitable  mechanlnn  for  mipportin?  and 
progrescinn  reiid  necomlary  vat.«;  fonrth,  to  pi-ovide  ft  oomluit  or 
launder  to  reeeive  and  carry  off  the  filtrate  from  -laid  K':n  hinn  or 
Hecoiidary  vat.";  and,  fifth,  to  affoni  facilitii'^  to  aiiloinutiesilly  dis- 
cbafge  tho  ruMdnum  from  Miid  k«chiiig  vnts  [irepuratorr  bn  Ihvir 
MftUiiw. 


ht'J  pn^riotts  /Ht'tolif  t'l-tim  t/tt-i/'  t)i-t-M. 

An  on-  leai'hiii).'  iip|iuratuK  t'oiisislinir  of  a  elo«tl  val  or  "eiuiriit- 

Iillg  viffcl  having  a  removable  bottom  earryinu  a  lilter  In-d  in  il« 
tipper  |>ortion  and  an  auxiliary  chandH-r  iH-ueath.  jirovideit  u  illi  a 
remorable  bottom  and  a  filter  bed,  and  a  suitable  pipe  connection 
between  the  ceparatingveOTel  and  Mid  ansiliary  ciiamber  In  its 
Ixjttom. 

4e4e:7g—lMf,cmUr  S,  ism,    W.  It,  Uohm.  Apparalw Joe  Kfpuratinjf 
gold  and  tiktr  from  ore. 

The  faiventor  places  the  powdered  or  divUleil  ore,  or  material  to 

treated  lor  the  obtainmcnt  of  the  gold  or  silver,  or  both,  in  a 

vef«'l  or  val,  or  vewli«  or  vat^,  and  tliroiij;li  it  jia'-'ei'  the  Icaeliinu 
.-solution,  ]ircferalily  previoii~ly  heat»><l.  Ity  iiican^  of  a  l'  pump, 
the  Icuchiii^r  solution  loniHl  ii;>  tbroii);li  the  ore  anil  tliroii;;!)  a 
filter  ut  the  top.  Till'  >oMitioii  ami  tlx-  |irccion.-i  metal  which  it 
now  contains  [Ke-H  into  a  vcm.-i  I  in  uhich  it  i.-^  a^itat<-<l  with  a  pre- 
cipitating agent.  Front  thi4  la«t'named  ve«eel  tlie  eolntion  '\»  forced 
op  by  a  force  pump  through  a  vecael  having  a  filtering  arrange- 
ment, web  as  a  porous  dia|>1init.Mn,  at  the  top,  to  that  the  solid 
matter  is  retained  tlieivby.  theli<|nid  |i:u>sint;  off  to  be  heated  again 
I  and  lo  he  rei^t  remit  hened  by  I  he  addition  of  the  nef-essary  further 
j  ipiantity  of  leachin);  chemicals  an<l  pa»=ed  buck  to  the  lejichinir  val 
orvatc  for  retire.  Tlie  prer-^ure  under  w  bich  tf  -  li  jiii':?' are  forced 
up  tlinniKh  the  leiichiiiL'  vat  and  ]irecipitant  ve>iwl  choulil  l>e  at 
least  eight^-en  ixmndM  per  sipian'  inch.  \t  intcrvaU  the  ?oli<t 
matter  retained  by  the  iasMiaiued  filtering  veseei  a  pa<ised  into  a 
Alter  pran  or  e(|uivalent  appmatus,  wbeielty  it  ia  deprived  of  the 
greater  part  of  ite  molstiiiew  Tim  ore  which  Iiaa  been  leadied  is 
then  drained  of  alt  Nolntion  and  washed  free  from  the  last  tncee 
there<jf  with  water,  prefettdtly  hot,  8ii>l  then  mn  lie  wa^heil  out 
of  the  vat  or  vats  with  iiciclulated  water,  and  pa^i-eti  iiver  zinc  or 
ullov  of  ziui'  w  ith  other  Hiitable  metal,  mi  (bat  hydrogen  i^  evolvc>l, 
which  nNlueei<  any  pre<"ion--<  metal  (?till  reinaininj;  in  the  on-  !•> 
the  metallic  slate,  or  fUcli  slate  that  it  i.-  taken  tip  when  the 'ire 

ik  afterwardapaHiied  over  mercury — for  iu8laace,  over  amalganiatinl 
copper. 

.l;«v7  /;,  /.sr'.r.    F,  Wr.ini.    M-lkod  if  mi  itppvtrvtm  fitr 

'  Airnrlin'f  |>ro-HVi>t  thft<<U  t>'>nii  iivn-  fn'tg. 

The  inventor  chiitos,  in  mcaui'  for  extracting  ]ireciou»  iiielaU 
from  their  oreu,  the  combination  of  an  outer  vesMil  resting  iu  Miit- 
able  trunnions  for  contalNlng  the  reagent  or  chemical  solution,  and 
lutviii>:  inlet  and  outlet  plpe»eonimuuicatlng,  respectively,  with  the 
lop  and  bottom  thereof  Ihmii^h  «iid  trunnions,  a  perforated  vessel 
in  wild  outer  chaiolM'r.  and  ailajiled  t^i  ri'<-«-ive  the  cnislied  ore,  and 
[>rovided  with  U  nianh<ile  openinif  exteiiriin;;  to  the  oul.<ide  of  ihc 
lullcr,  and  mesiiiK  lor  recipmcHliii^'  (be  inner  vei-M-land  for  rolaiinj.' 
tile  outer  vetwel  on  itfi  trumiiouei,  whereby  llie  i-orilent-<  of  the  inner 
vemel  may  be  dicchatged.  Also,  the  method  of  M  paratin^  pre<-iotia 
metals  from  their  ore,  conslating  in  pbicing  the  dlDintc^ted  or 
craslied  ove  in  a  closed  perforated  vcbkI  and  caoMng  the  latter  to 
nciprooate  in  the  reagent  or  chemical  solution,  whereby  the  latter 
i  is  enabled  to  more  effectnally  act  npon  the  ore. 

I  4nsse—ilas  43.  isttJ.   C.  G,  Brown.    Ore  Iwk. 

•     In  a  tank  for  leaching  or  satumtinc  ore,  tlie  comlri  nation  with  a 
faUe  bottom  and  a  piere  of  textile  material  laid  upon  Ute  upper  nde 

of  «iiil  fal>c  liottom;  of  a  ."erief  of  vertiealty  di«po«ied  j>erfor;iteil 
,  tube!*  desiu'iied  and  atlapted  to  bolil  tlie  |<ie«-er<  of  ore  nptirt  and  pni- 
t  mote  the  eirctiktinn  of  the  leaching  or  saluratinu'  ^'  'biti>>n. 

I  .<iSS07u— September  U,  t«>4.  J.  SfOttBH  and  B.  T.  Imvcy.  Mithotl 
I      n  f  mid  npptimlat /or  ilmetvhtg,  idnthing,  atld  jtUttrmff. 

The  inventor  claims  the  improviil  tnetliod  of  dis*ol  viii;:,  leac'  li  1  u. 

and  lilterint;  iisi-'titij',  esj^'iitially,  in  conn»-<  tint,'  a  pbiraliti.  >.( 

cliwoi  tanks  in  scries,  then  intrr.iiucin^;  an  ex(«in-^ible  meiliuiii 

IU|ion  a  body  of  iiuitcumpre«Mble  tluid  contained  in  a  teruiiual. 
tank  to  fom»  the  nid  fluid  imder  pretsuro  Into  tiiesuoccsclra  taniis 
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and  tbraogb  the  mkteiial  uinter  tiMlnMnt  until  Hraachn  the  flnal 

tank,  then  ronnpotiiit;  tliir;  last-named  tank  with  th(>  initial  lank, 
niKl  liiuillv  itiliiMlnciiii;  jircif-tin?  in  Ow  «ii<)  final  tank  1o  forni  tl«> 
Hiiiil  lluTi  m/tii  fii  that  it  iiiiiv  1h-  n-luriifil  t<i  »<iiiil  iiiituit  ninfc. 
Ami  ill  iiii  ai  paraliiH  fi>r  iliw-iilvin);.  Iraitliiiij;.  arni  tiltt  riiit.'.  t)i»- 
(■oiii)>iimtii>ii  iif  tilt-  tank  aiUipti'il  tu  (initaiii  tin*  iiii)t<-rial  ti'  Ih- 
tr>-ati»"l,  11  tank  mliii>t(il  ti>  i-i>ntaiii  a  inini  omiiri»ililf  lliiM  iiti'l  (•■iii- 
IMM-tdl  with  !i  hiiiinc  i>l  i-ti'4uii,  x!L-'.  or  \U|><>r  fii|>|)l_v,  n  vulvr-n>n- 
trolled  pipe  from  aaid  fluid  tank  to  nid  material-cantwoing  tank, 
a  final  tank  beyond  tberoaterial^contatninif  tanic,  a  valvs-oaatiDlhd 
pipe  eoanecting  aaid  material-containing  tank  With  and  final  tank, 
whereby  the  fluid  t§  forved  into  mid  final  tank,  a  vaIve-«antrol1ed 
jiipi-  (Mriiifctinir  "iiiil  liiml  txiik  witli  tlie  initial  tliiid  lank.  nii>) 
lui^aiui  for  ailiuilliuK  uu  txjjausivf  unjJiuui  iiiUi  i-ai<\  (iiuil  tank  ti> 
force  the  fluid  tberefitmi  back  Into  the  initial  tank. 

£Sr,,l.'tT     ll.nmK-r      iS'ti.     N.  II.  <  <isi-,     fill"- 1^1,;.'!. 

Ill  uii  iii'jiar.mi»  111  lln-  cliL-.-  iltNcrilii'il,  th,-  fniuliiiiatui'i  svitli  h 
rcvoliilili'  cvlirirUr  liiiviii;;  u  IkiIIhw  Iruiiiiidii,  :iii'l  i*  lii-aU  Jiro- 

vided  with  radiating  cbanneUt  havini;  independent  \-s1\'M  of  a 
fihef  ammged  in  aaid  cylinder  and  talvea  feropeninRor  ckcdng 

»<!>)  >-liiiiiii<-It<  iiiilf|n'ii<lfiitlv'  of  («ch  other. 

636»gJ— .April  e,  im,   T.  L.  WmrAiL  and  J.  B.  Frank. 

la^  fur  Ttcouring  pminu*  DMteJI*  /rmn  mbtHoiut, 

Thin  invention  rubitcs  to  fi|>|Hir!itiiK  whorL-iii  tlx-  r<M-iivi  rv  of  the 
jinvioiif^  tiii-tiilx  fr*>ni  ovaniilc  hiuI  otiior  Hilulioii^  if-  •■(t<-<-t4->l  liy 
]isj>-iii:'  II  .  Miliitioii-  tliroiifh  .i  tilt<Tiii)i  iiialiTial.  I>y  nliii-li  tin- 
jiri-.  mil.-  iiii'tul- ili-i-  |ir«-<  i|>il«l.il.  Aii'l  llu-  iiivi-iit-.r  i  l;<iitii>,  in 
(litnilUr'  for  tin-  vxlnii  tion  of  prii  ioiin  mi  tMli»  froiii  H>liili<iii^,  tln- 
precipitatiiig  liox.  liiivin^'an  uinliiUitin;.'.  «iniiiiiipi  iJSifesji;{»>  from  «'ij<l 
to  end,  con>|>ri.'-iii;;  a  si-ru-s  of  altfrnatc  anjinlar  deprejS'ioii^  ami 
elevatimie,  providi-<i  witli  u  F<'rii«  of  letaiuiuK  piua,  attaLliol  to 
the  interior  of  mid  {mi-litiutitig  box,  and  extending  into  <li<'  i>r<- 
dpitatlne,  fliterinx  material  within  aaid  paaaage. 

f40m—Xotembfr  S.  tSaS.   T.  L.  WumrALi.  and  J.  B.  Frake. 
Apparabufvr  reeovery  of  prentnu  m^ahfram  thrir  aohthnii. 

TliiT  invi'iiton'  i  laiiu.  in  a|>|^ratiiri  for  tin-  n-covt-rv  of  jut  i  i.  u- 
iiietal!*  from  tlii-ir  solutions  n  |ir\<<'i|iitutii]u  Im>\  ailapli-il  to  (  onlaiii 
a  tiiii>ly  hmIhUv iiU^l,  nii-talli<-.  jiri'<-i|.itatin)r  r*'ak'<-nt.  ilivi<ti-ii  into  a 
!H-ri<~'  of  roiii|iiirtiiictiti'  l>y  rtiiinvaliU'  in'rlonili-ii  |>arlilion^,  ^aii) 
Iiartiiions  iHinu  [(P<vi<U'>l  wilK  a<ljnsial)l(>  (."a'*''.  I'onlroliint;  tli«> 
&QV  of  «Bid  9oiutif>n  throujjii  the  perfontigns  in  aaid  partitions  for 
the  imrpoipea  indicated. 

JSi-X'-'J   \:;  ,  „\i;;- I-.',  isas.   P.  AxnALL.   Aj^taraha  for  cilnieHtm 

The  apHcification*  set  forth  that  in  tho  trontmpnt  of  oreo  hy  th<* 

cyanitlc  iinxt-ss  to  i  xlnn  l  tliclr  ;;ol<!  nn  I  -  I \ .  r  i  •  tcnt^i.  it  i-i  the 
n^tml  |inn'fi<-<'  to  jiluce  the  ore-  in  o|i«  ii  1.  lui.^;  tiiuks  ainl  all-ixv 
till'  ryaniilf  i-iiliition  to  jxTcolato  lliroiiyh  the  niinih  ami  .«>  dissohc 
ami  n'lnovt"  tin-  iiri  i  ioiis  im-tal!*  in  soluti<in.  This  iim-i1hhI  in  on 
tilt-  wliiili-  fairly  cllii  ii-ist,  but  it  wupiew  t-onfiidiTjililt"  tinii-  i  forty 
tu  eighty  huurw  j  utitl  l^umw  a  larKu  t'onxuniptiou  of  i-yuriidi-  tlimuijii 
deoompoeition,  uving  to  itt*  hmg  contact  with  thi>  ure  and  atino«- 
phere.  With  many  claaMa  of  ore^  however,  it  ia  found  that  aiptar 
tion  of  the  oi«  and  solution  is  neceaary  in  aider  to  obtain  the  beat 
rtitultsor  largest  extrartion  of  precioits  iiictalK.  Particularly  is  this 
tbf  laM-  (Villi  fiilviT-Niirinsron-c  or  ori-i«  curryiin;  ■•oii''iiK-rttMf  vahii- 
in  silver. 

Till-  au'iiatois  lu-n  tofori-  in  sliorlt-u  tin-  liint-  nt-i-i-i'sary  t.. 
tii'folit'  tin-  )>n-<'ioii.-i  iiit>lalH;  Init  tlii-y  iiivariaMy  laiisi-  a  lar^'i' 
>'oiisiuii|ition  t>l  i-y!in]<U'.  due  rliii'tly  to  tin-  i-ont  11111011."  a;;itation  of 
tin-  solution  in  o|>»-n  tanks  or  in  )iiirtly  lilltsl  liarrt  is  in  tlic  pn-Tit-uiH- 
of  an  i-xii  ss  of  air.  while  tiu;  ore  when  disrliaiTjdl  from  llio  a;.'ita- 
tors  i«  ill  siu'li  a  <-<imlitiim  that  very  often  it  can  not  l»<  U>h<  lit-^l.  or 
-at  beat  but  part  uf  the  oyanide  iwlntion  contmning  the  diawived 
gold  can  be  wpaiated  from  the  oree.   Then  again,  the  agilatora 


now  in  Ilia  are  of  nich  amall  capacity  aa  to  add  hugely  to  the  cost 

of  tr^ting  the  nrfv. 

Tliis  invfnlion  ri-lati-s  to  a  iii-w  niarliiiu-  for  In-utiii);  ores  by  i-dii- 
tiniioiij<  aL'itation  ami  i-onliniiot;-  ;  .  ii         .i:  uniltT  |iressiin' or  l>y 
means  of  va<-iuini  ami  (>illier  witii  or  «  iilioiit  «>xu*rnal  or  aiMitional 
Ileal.    .Villi  tin-  inventor  t-laiins  u.]«t-ridlator  for  treatiiii;  ores  liy 
tlie  i'ynni<le  ppieesw  eninprisin);  an  <iiiler  shell  i::qial>k*  of  being 
I'lii^ei),  air-tii!lit,  IioIIom  tniiiiiioiis  iiimiu  m  liich  iiaid  vessel  VOtaMi 
I  concentric  tabea  extending  axially  through  the  veete),  the  outer 
I  tube  being  co>-«red  by  a  Altering  medinm, »  panwge  oownectiog  tiie 
j  annular  apnea  betwaen  the  tnhca  with  oneof  the  hollow  trannionni, 
'  and  a  pipe  commnnieatlng  witli  the  diamber  anrraundiiig  the  outer 
tniie.   Th<>  invention  Ineludca  other  feaUuee  of  a  minor  or  miliaid- 
iary  cl>aru«.-t*5r. 

'  SStavr—Jimmmt  7,  J9Se.    H.  G.  WlLLiAMa.    Method  of  and  apjMf 

...,(,,,  o  ,.  ,    '.fr.-fi  fiy  (iiflitU  ff'iin  th-'ir  i-rm. 

ill  ail  appHiiiUi-  for  the  i  xtnii'lioii  of  prt-.-ioiis  metals  from  tlieir 
oreH  liy  ilie  wet  ]>riH-t-'s,  tile  1 1  ■  nl  i  m  of  one  or  :h  1  rr  1  1  -  li  1 1  _r-, 
willi  srn-w  omveyerH  and  iniM-rs,  nieiins  for  feiiliii);  the  soliil  antl 
liquid  mutter'  IllelvtO,  and  a  ilnin  |>Iaeeil  at  the  ilis-<'li!iive  t-iiit  <tf 

the  caaing  for  each  conveyer,  having  its  mrCooe  inclined  upon  the 
aide  next  lo  the  oon^'ej'er  flighta  or  blades^  for  the  pnrpoae  of 
nudntaiidng  the  admixture  at  the  liquide  and  aoiida  by  preventing 
the  llqtild  tram  traveling  futer  than  the  aolid  and  still  (rivine  {^as* 
sage  by  ivamn  of  tta  incline  to  the  travel  of  the  soliils  over  llie 
'  mme;  ami,  in  tlie  exlnu-tion  of  ]»m'i<iiis  iin'tals  fniiii  their  orei' 
liy  tile  «i-t  ]ii'o»-i-ss,  the  iiietluHl  of  I'oiitiiiiioiisly  i)n<l  nninlernipt- 
.-<lly  jirei  ipitatiii^  ainl  .■'e|ianitinir  Iht-  metals,  which  eoiisist!'  in 
siiiiultune<nlsly  intniilufiiiii  the  preeipilatinj;  nmeiit  and  an  iinUj- 
jH-nderil  a^'itatiii).'  \>\ai-y  of  st«>aiii  into  the  Holiilioii  <  >f  metal  in  diree- 
tiiin  a.s  ilewriU-d  to  secure  adniixtiire  ami  ai/ilatii>n  hy  a  w  hirliiiif 
motion  and  the  agglumerattou  of  llie  prec  ipitated  particlea  of 
metal,  and  oontinuoitfly  M>panitin}c  thf  precipitat<'  l>y  mttlement 
and  .  llnition, 

1  of,: i4i—iitpltii^Kr  S,  JUiie.       B.  L\no.    Apparatu*  for  Utuking 
ore*. 

The  oliject  of  the  present  invention  io  to  prii\  idi-  an  economical 
and  prai-iiral  apperatnc  for  the  lixi\iation  of  ores,  and  ]>jirtipnlarly 
upplicjililt-  to  cas<-s  where  a  l.-ir>:e  mast,  of  material  lias  to  uiider.'o 
treiitiiH'iit  as.  for  cNumple.  in  tin-  lixiviation  of  low-j.'radc  jfold 
ores  hy  the  cyanide  process— and  \vher>>  the  ex(>ense  of  handling 
liiHterial  Ik-i  oiiiP!.  all  iiiiportaiit  factor  wllli  respect  to  the  coiiiuteiT- 
cial  workinjT  of  the  proce!.s.  Th<-  invention  applies,  ;»-nerica)ly, 
to  tlie  lixiviation  of  couimiuuicd  ur  pnlvoriied  material  of  any 
character,  bat  it  is  espedally  dealgiied  lor  the  liziviatiaii  of  om 
hy  tlie  cvanide  pirooen,  for  in  the  treatment  of  ore  pulp  or  allmea 
hy  the  cyanide  and  other  like  procccHwe  a  lante  amonni  of  material, 

often  of  a  low  srnide,  lia>-  to  In-  snh]ec|i-vl  to  the  action  of  an  ai|iic- 
oiis  solutioii  of  a  cyanide  or  other  solvent,  or  to  the  siuct-ssive 
action  of  a  scries  of  sohilions,  Tlu- comiiion  colirve  of  procedure 
in  Working  the  eyaiitde  process  on  a  lan^e  scale  is  to  run  the  ore 
jiiilp  into  larjfe  vats  and  then  to  cause  the  pro[H'r  solutions  for 
leaching  ont  the  piis-ioii.  metals  to  ]«-rcolute  I herethroagb,  for 
example,  lir-t  an  alkaline  solution,  »hen  the  mv  la  add,  then  a 
strong  aolution,  then  a  weaker  eoliition,  and  Anally  water  to  waab 
the  pulp.  The  vat  la  then  emptied  and  relUled  with  lyeah  ore 
pulp:  !i]«i>,  the  iMlvcut  prooete  k  »oiiielimet«  «-orked  by  agitating 
tlie  pulp  and  It^cbinjr  sjiliition  in  jifins  or  vi'sselis.  Both  nrrtems 
I  n-<|uire  coiisiderahle  lahor  and  arc  intermittent. 

.\notlier  ohjiHt  of  the  pnwnt  invention  is  to  provide  nii-ans  lo 
inak»-  tin-  extraction  ]iroc»ss  cotiliuuoiis,  so  thai  the  ore  pulp  shall 
pro^jrfssivt-ly  and  i-ontimioiisly  he  as.<oi  iiiled  «ilh  the  soliitii.iiis  or 
the  «nshinir<  which  iiutv  Ke  necessary  for  lhoroii>;hly  e\lanisliii>c 
the  values  from  the  ore,    This  is  a  mjilished  hy  constriii  iing  tt 

K-iiching tank,  in  the  form  of  a  loiiu'  tri>iii;h.  which  may  |m>  iliviiled 

1  by  one  or  more  fixed  or  removable  bridges  into  so  many  trough 
I  sections  aa  are  required  Ibr  the  Mveni)  KolutiMie  or  wariilnge  what 
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ono  leaching  ia  not'sofliciAnt;  or  by  praridiiig  ft  Mritt  of  tanke  or 

troii);hii  (>p<-ratlv«lr  arranjced  with  iiea{iect  toeat^  other,  utuiilny- 
5nc  in  ronnw»Hmi  therewith  n  conveyer  for  the  fim  pulp  iulrtpicil 
to  cniitiiiuoiifly  fi'f<l  llii-  pnlp  with  a  stomly  im  i  ii  -  nt  thr(itii;li 
ttio  M'vcnil  Holiititins  in  an  uuitilt'rniptol  Ili>w  tiin>ii);ti  tin- ilp|Ki- 
ratiiii  to  (111-  point  of  iliwliarjw  w  itli<iiit  ativ  intprin("<iiiiti' -'••t(>p)»iLf' 
or  liiUKlliug  of  the  siinii'  wl»TL-by  the  lixiviatioii  of  tlie  on-  is 

For  th«  parpQie  of  vcnderiqg  theoperatioo  coDtinaoae,  provuion 
it  made  for  s  coiuttant  dmwinir  «B  ol  the  cbu))»d  aolntioo  or  nlu- 

titiii!'  front  tlie  Itr.ichinK  tronprhs  and  an  inflow  of  fredi  BOlotion 
tln'rt'to.  Ill  llic  i-use  of  tlic  lirsi  cyntiiilf  solution  the  inflow  h 
prt'lV-ralily  at  tln>  on'-eiitrnnrv  end  of  the  lr<jii|;ii  or  »r<jn>;li  M^rtioii 
anil  On-  I'nrri'nt  in  witli  llic  on;  tliu!-  i-uti'liin);  the  line  lli»tt  tjolil 
f«rrie<l  liy  (lie  frepli  pnip;  Init  in  tlie  hnliM.><|iiciit  Iroiifrlii- or  troiijfli 
MN  lioii?,  ami  alHO  in  tlie  tirnt,  if  prelVrreii,  llie  inflow  of  the  solu- 
tion I  (T  waxhin^  water  )  is  ]>rf  femhiy  inarle  at.  the  ortM-xit  viu\  an<t 
tbe  outttow  of  the  eolation  is  *t  ttio  oppodt«  end  where  freah  ore 
or  ptilp  k  entoring  the  troagli  or  troDgh  Mction.  Tbxui,  in  thto 
latter  cmm;  the  flow  ol  tiM  aohitiaa  i^^  <jp|xK-^it'-  to  iliat  of  the  on^ 
The  fresh  cyanide  polntwm  firrt  actts  u|K)n  pulp  which  Ifl  lar^jely 
leaehtnl  out.  un.!  ;im  itir  -.  inliMn  lieeouies  nion-  and  more  <-harm-d 
with  the  )£(>ld  or  uri  tijiid  ii.i  lals  it  nK*t.-i  pulp  that  in  progrresslvely 
rielier  in  the  nietalH,  and  the  c-onditionM  arc  then-fore  favonihle 
for  efievtiiig  a  »otuplete  extraction  of  tlif  preeioiH  metals  liy  the 
solvent  A»a  prefermi  form  of  canveyer.  slowly-moving  bUulc^' 
tnuiBvene  to  the  troqgb  or  twik  are  wed.  the*)  blad«s  extend 
acraaa  the  tank  with  JiMt«nan||^HMmiatti)»aidea  fcir  deaiiuicv, 
and  tltejr  reaeh  from  above  tbe  ■ncfiMiB  of  the wilutiaiB  down  toand 
into  tlie  on-  polj)  on  the  bottom  of  the  tank  with  openings  or 

iiotclH"^  in  or  ulon^  the  lower  purl  of  llie  hladi't"  lor  the  iinilerflow 
of  till'  dilution.  The«'  l)luJe;<  divide  the  litiuuli  or  tank  into  a 
niinilier  of  iMnininiiicatinB  diviHionw  and  I'orni  what  iii:iy  1h>  c-alleil 
"travi'linjf  pwrtitioiiK,"  ini>vini;  slowly  tliMinj,'h  the  fhin),'h  from 
end  to  end  there<if.    The  lower  of  tbem  bladej=  are  prefer- 

ably fashioned  with  rake  teeth,  and  they  open  np  and  nke  along 
the  \a,ytt  ol  om  palp  oa  the  bottom  of  the  tank  and  effoct  a  alow 
•Old  pnpeaHve  movement  of  the  maaa  with  a  oonatant  plowing 
tlierethrough  and  expoimre  of  fmh  portions  thereof  to  the  acttara 
of  the  oolntion.  while  the  nolation  in  the  tanic  bh  the  aeritiw  r>f 
bladw  move  forward  has  to  flow  Viock  thrnneh  the  netrhesi  r.r 
oi»'lilli;r>  in  the  hottom  of  the  travelinu  hiade!;  from  eaeh  of  tlioe 
di\  ision^  foriiml  hy  the  t)l!idi'h,  n»*|«'etively,  into  the  adjiu  ent  rear 
divifion.  ami  thns  there  i.i  wniireil  a  loiistant  and  steady  tiixler- 
tlow  of  tbe  Hjhitioli  in  ehfe  pinximity  to  th«  aii;it«led  pulp.  Thii* 
flow  of  the  ^'olntion  i!<  in  addition  to  and  tUstinctfrom  the  llow  due 
to  the  constant  addition  of  fnvh  Hilvent  at  ono  end  of  the  troiigh 
and  tbe  drawing  off  of  the  ehur|;txl  ^^olntion  at  the  uUier  end 
tlMneof ;  but  it  will  be  seen  that  the  underflow  thus  effected  pee- 
vents  a  mere  surface  flow  of  tbe  eolation  from  one  end  of  the 
trongh  to  the  other.  On  the  eontrary,  as  the  flow  from  the 
respeetix'e  division-i  of  the  trun).di  \f  from  the  hottom  and  under 
eaeh  traveling  partition  or  hlade,  the  overfkiw  or  di^eluirj^-  from 
the  trough  at  the  end  is  iiecessiirily  of  the  eliarijeil  portion  of  the 
Holntion.  It  will  1h- seen  that  llii.-*  nietho<l  of  leai  hini:  oren  jilai  eK 
tlie  ore  aud  the  HiKeiit  iiiider  |ierfeet  eontml,  which  is  a  very 
)»re«l  advantage  with  rt-fjMvt  to  the  ei-ononiical  leachintr  of  ores. 
There  ia  an  illation  and  eonstaot  shifting  of  tlie  pulp  in  the  eola- 
tion, which  very  much  aeeekmtes  tlia  aetton  nt  th*  solvent  and 
sbortsDS  the  time  reqolied  therefor,  snd  thespeed  of  the  conveyer 
«An  be  regulated  to  that  the  pnl|>  will  not  remain  in  thp  tank  or 
tanlkSHtiy  longer  than  1*  iKW.'-nry,  and  yet  limit  enough  for  the 
extraetion  of  all  vaUie  therefrom.  I  >li  the  other  hand,  the  flow 
of  the  ."olvent  tin  iilm  ;i  lank  <'un  tH.t  ^a lifted  so  that  it  will  i»nie 
fruui  tlH*  t«nk  fully  chargi>d  or  eluuyHl  to  the-  Uvgrce  mu»t  prulit- 
aUe  imder  all  tbe  conditions  of  the  case. 


I  e79tJ»—Khtvaiv  t,  189r.  W.  F.  Hkaibvam.   Jfauw  fvr  ejrirmt- 

'       ihtj  ijiihi  und  silver  from  «ra  v^iifr. 

In  onler  to  eMrart  s4iid  tnet.Tls,  the  f«»  water  or  salt  laku  water 
is  pttssed  through  a  filter  made  of  carlsjii,  and  the  >{old  and  silver 
held  in  .-ohition  in  the  sea  water  or  siilt  lake  v^aterare  freeil  from 
the  ihemii'iii  coiiihiinitioiis  in  which  lliey  iHi-urin  Ihewater.  The 
chluride»and  bromides  of  gold  snd  eih-er  in  eolation  when  paning 
thmugh  the  carbon  filler  are  decomposed  by  tbe  redaeing  power 
of  die  carbon,  Ibe  Ubemtkn  ol  ehlorine,  and  the  deetnirtion  of  the 
bromine  combination,  with  thereonU  that  metallic  pAt\  and  silver 
are  precipitated  in  the  carlxin  filter  and  de|wisiteJ  in  the  poreaand 
n|ion  the  surface  of  the  i-arlion.  And  the  inventor  claims  a  tank 
mottnttsl  on  j^iiitahU-  supiHirtis  and  pnnided  in  its  side  with  an 
inwardly  o|M-nini;  valve  or  jjate,  said  lank  havinis:  a  jK-rforattNl  lH>t- 
loiii,  and  a  liltering  medituii  arranf^sl  (ju  the  Imttom  and  compri^ 

ing  alternating  layen  of  conneand  fine  carbon,  a  layer  of  tvii« 
I  cloth,  and  a  perforated  top  covering. 

I  .■;aV''--'7— ./'«..■  /.;,  is!>7.   3  .1.  Dnau;    4apmMM*  for  atnuimg 

tjMjnm  auri/eruu*  ouUeriaL 
I  This  biventlon  baa  been  devised  in  order  to  provide  a  machine 
I  for  use  in  the  eztmetion  of  gold  Itam  anri t^ns  material  by  the 
aid  of  chemical  solvents,  In  order  to  insure  tbeperti'rlm  of  anrifarons 
material  U-inif  Urought  into  intimate  contact  wiili  :Iie  cyanide  or 
other  solvent  solution.  It  inchidosa  v  ftt  or  pku  I  •  re  cive  the  aurif- 
erous material  to  l>e  treaic  1.  li:r,  uiR  at  oralKuit  it-  ■  •  iit.  i  .i  vertical 
shaft  orspindle  with  oneor  more a<ritntorsorstirrer* attached  to  ittn 
lower  end.  Motion  is  inipnrteil  to  this  shaft  orspindle  by  tievel 
gearing  or  other  lonvenient  mechanical  contrivance*,  and  means  are 
proxnded  for  nnei-sinif  the  n-itation  and  ^vuitn^lling  the  sjiwd  of  tho 
agitaton,  as  well  as  for  raising  or  lowering  tbe  agitator  shaft  or 
e^tndle.  These  means  may  condst  of  a  serew'tiureMledliiUng  rod 
with  cornwp-nJlngly  threaded  bevel  w  heel  in  g<>nr  with  a  bevel 
pinion  fitted  wifhaemnk  handle,  wherehy  it  may  Ih?  Mtat*"*!  in 
the  rei|iiire<l  direction;  or.  If  iireferrvl,  u  rack  and  pinion  may  l<i> 
nH«>d  for  the  purpose.  The  inner  side  of  the  w  all  of  this  vat  or  pun 
is  pnividisl  with  »  series  of  projections  which  produce  eddies  or 
swirlainthe  material  under  treulineiita?^  it  is  earriiil  round  the  vat 
or  pan.  In  ortler  to  drain  'ir  dmw  off  the  jroid-lK-aring  .s<dvent 
from  a^d  vat,  it  is  pruvi'leil  with  u  vertically  slidiu);  vaJve.  A 
waste dlacl]ai>re  valve  may  hImi  he  provided  in  the  lower  part  of 
the  vat  orpan  for  tbe  purpoee  of  enabling  the  w»te  material  to  be 
alnloed  therefrom  after  tbe  gold  baa  been  dissolved  and  the  gold- 
bearing  soltttion  baa  been  diavn  oH  tbiongh  the  valve  above 
referred  to. 

'>^T40S—Aug'<'>  ■<,  II.  I..  Siruuir.    JMtod  rteooering 

1     pMOOM  mttai»  /rom  their  totntiom. 

This  invention  han  for  its  object  the  recovery  of  ]irerloin  metals 

fniKi  solutions  of  the  same  by  means  of  a  new  and  improved  appa- 
ratus, the  ai>|aratns  lieina  constmcteil  to  effect  the  de|MK<ilion  or 
'■  pn-eipitatioii  "  of  the  precious  metal  or  metals  in  solution  uisin  a 
'"prvcipittttiiiK""  sulistance  or  '"precipituiil"  which  is  in  a  solid  hut 
more  or  lesH  finely  divided  slate. 

Ttieapl«aratns  i.s  designed  to  n-x-^uer  these  melals  from  s>jluti<ilia 
of  their  liahmls  by  means  of  the  employment  theri-in  of  denize  bat 
mot*  or  leaa  flneiy  divided  cartnn,  sabsnlpbide  of  copper,  or  other 
anitable  p«eci|iilant;  again,  aUso,  for  tlie  recovery  of  tbe  same 
metals  from  their  cyanide  solntions  by  means  of  the  finely  divided 
sine  produtrt  commercially  known  as  "sine  fame,"  and  ^x  nerally 
for  analiH^ious  rei|nireiiieiits. 

If  is  tie^-ssury  that  whatever  the  niifur*-  of  the  precip.iaii;  it.sed 
and  the  dc',;nt"  of  fineness  to  which  it  is  found  de-sirahie  to  reihux- 
it  primarily,  it  shnii  l>e  of  irrealer  s|K>«'ific  gravity  than  the  liipiid 

;  or  solution  dr  ir.  Ill  'le  pivcipitatinl  hy  it,  so  that  the  precipitant 
eliall  teixi  to  settle  from  the  liquor  by  gravitation,   i^urthur,  it  in 

I  neossBBiytotfaiBinventiaitlMittfaflsohitioDorliiiiwrtobepRcipi- 
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tated  shall  percolate  upward  tbnnigh  the  maw  of  tnlid  finely 

divided  |»vclpit«iit. 

Iti  an  apparatiLo  wiili  |iurallol  vertiml  hidof  tin-  iijiwainl  Hoh  of 
liquor  would  tend  to  cjirry  off  lim  lv  ■  li\  .  I  p  i-iii  !■  - 1  pn  ■  |r;iut 
unle;*'  f<pecial  uieaas  wore  taken  to  prii'v*>nt  thi^.  H(ten«  tend  v> 
herf)rii<-  i  lrigjr»-d  and  are  jrcnerally  ivekvi"  lor  tlii.-  piir|M»w,  so  tl>at 
the  invdtilor  retatina  tbv  particlui  o{  tbu  aulid  pm'i|iitaiit,  upon 
wtKMe  fltufaoea  tin  predous  metals  ai«  in  conne  of  detxwitian, 
within  the  appaimtua  by  indikinjc  i^uhddauw  of  than.  Thia  is 
affected  hy  eontinttally  radurini;  tin-  upward  Tate  xtt  Uqoor  flow, 
•whirfi  i-  -I'l  iir..,!  1  v  .v.ti.!!,iit!y  iiii  it-ji-in>.'  the  arcA  of  the  liquor 
coltiliiit  iis  it  ri-i"  li.'/liiT  iu  tin-  appiirMtuf. 

The  Hpparatu^  t;ik,-  the  form  of  a  fiuinol.    Thi  r  i-uu-m 

(under  a  i-uDicitiu  prtwun-  or  "head")  throiijfli  the  bottom 
orinec.  It  tlieu  ineetH  with  and  thoroughly  uiixw  w  ith  the  mem 
of  fiuely  divide^l  pm-ipitaiit  in  a  oonditioi)  of  snxiiemiion  iu  the 
Uqnor.  The  i^olid,  tinely  divided  purlicUado  not  sink  a^iiint  tlie 
eompantively  rapid  inflow,  or  ara  prevented  from  doiog  so  to 
any  extent,  by  meaae  of  an  aatoinatie  valTe  of  ordinary  type. 
By  thia  intimate  iidiiiixtui*  of  liquor  witli  pradpitant  the  depoc<i- 
tion  of  the  |ireeioiit<  metals  In  ^ihition  In  the  former  Is  effei'te<  I  upon 
ilieniiwitf'  Ml' f:i<  i-H  'ii  111,-  '..irif! .  It  ii.(W  only  reni.i:ii-  tn  r.  ui. im. 
thedepleteil  liquor  fiviiu  ilie  panicles  of  the  solid  pr«  iintarit  ■  mi- 
luiniti(j  the  gold,  silver,  cte.  Ai<  the  liquor  eoiitiniies  ii>  iipu.ir.l 
flow  t<y  virtitciff  the  coutinuully  Ulver>png  iud««  of  the  ui>|ittratu!' 
tbeari  iiDt  th<'  li'-tior  «'oh]nin  In  i  nun  i  jtml<wi  ami  );realer.  Tli*- 
■ai«  of  tiie  v«rtic»i  upflow  i«  tiiereljy  coweapondingly  radooed. 
Thia  ooatiqma  until  a  point  ie  icadied  at  which  the  upflow  la 
verticAlly  eo  alow  that  the  llnc^t  i^rtielM  are  able  to  aettle  or  anb- 
cide a}!a{iMt it  Atauy  |>oini,  therefore;, Hhovet]iiBUn)itor"ione" 
the  alusohitely  i  li  ai  ll.|iiid  may  In?  drawn  off  from  tlie  apimratiiH 
free  from  siwiiexi-ied  |j*irticlei<  uiul  <lepleted  of  its  preiiouf^nietal 
cimtentn. 

If  the  prevdpitation  of  thv  preciow  luetalN  Iw  deemed  tu  Iw  iu- 
oomplete  in  one  appaiatiis,  owing  to  the  richneBe  of  the  original 
llqnor  or  to  other  araaaa,  tlie  oatflow  may  tie  eaoaed  to  paw  into  a 
■eeood  aiiiiilBrly  amocad  apfnietna  or  thioogii  two  or  more  each 
iroanitqa  plaoed  in  aeriar,  bnt  in  gmmi.  one  appatatuaean  be 
naaide  to  aacnre  pnetieally  pevfRcf  nmoTal  of  the  predona  roetalo 

disMilved  in  a  (riven  liquor  hy  the  uw  of  a  Huitalile  preeipitant.  If 
a  writ's  of  two  or  inon?  of  fuch  apparutuM  l>e  employed,  the  Ili-Ht  of 
the  feries  may  1»  d  to  enrich  ()uantilie«i  jm  .  :|iil4Uit  whieli 
have  only  li<>en  parfmlly  ummI  up  to  their  fulleft  <i«[iBeity  of  pri*- 
cipitating  the  precious  iiietalh,  w  liite  the  miecMuling  uieudK-ry  of 
the  mrim  are  auppUwl  with  the  neoeeaary  amouu<><  of  leM<  rii  li  or 
qnile  fresh  precipitant  in  older  to  remove  any  remaitiin^'  tracer 
of  gold,  ailTOr,  etc.,  wbicb  may  eaoape  ODpredpitated  in  tiie  out- 
flow from  the  flnt  appaiBtus.  The  poorer  predpitatea  in  these 
Wl  apiiuratuii  nre  in  eounH.-  of  time  removed  through  the  bottom 
of  the  apparatuii  and  traiwferrvd  to  the  flnrt  one  of  the  aeries,  there 
to  1«  enriehe<l  to  their  ftill  cupaeity,  while  their  plaee  it*  taken  hy 
fresh  quantities!  of  jxiorer  or  quite  iiinised  precipitating  agent,  and 
so  on. 

When  the  precipitate  is  deemed  to  be  mifliciently  rich,  it  i^  n- 
moved  from  the  ap{taralU!<  hy  a  "thieo-way  cock"  at  the  tiottoui 
thereofa  or  l>y  other  Miitsble armni^ment.  wml  th<<  |>re<'iou«  iiictnl 
it  oontaina  finally  mOOVevad  hy  any  suitable  uietliud.  Hueh  M  in 
the  oaae  of  the  employnient  of  a  ou-bon  precipitant  by  bamiag»  or 
In  the  eaae  of  the  uae  of  •  idnc  precipitant  by  emelting. 

The  apparatna  is  also  aapplied  with  a  gnmll  central  fnnnel  for 
tb(>  inln>duction  of  fresh  quantities  of  ]>reL'i|>itant  fmni  time  to  tiine 
to  tlie  point  of  umxiniuiK  (x  i  Ijiitatiug  action  iu  the  apiMtratii^, 
i.  e.,  near  the  inHow.  By  provi.lmi?  tliis  finiiiel  with  a  lH'll-*<hnp«tI 
or  invertwl-funnel  termination  a  sort  of  "chamlMtr"  i«  produced 
iu  ttie  lower  itorC  uf  tlte  appsnttu."  having  an  annular  »\ym^  for  the 
paeMige  of  lii}aan  between  tlie  rim  i>f  tl>e  timaller  funnel  and  the 
atdes  of  the  Uirgf  one.   Ibia  chamber  is  of  oooaidenble  aid  in 


I  promoliiiit  the  action  i>f  the  piedpitant  1^  keepliif  tlw  bulk  of  It 

eotutantly  near  the  liquor  inflow  and' aecuiing  perfect  admizttm 

hy  meauH  of  the  vortex  currents,  etc.,  5t  inrlnees.  It  is  farther 
de><inil>le  to  bri'tiU  n]i  tin-  ni|ii'l  vri~li  if  iiiilM.sjnt  liquor*  at  their 
point  of  entry  into  the  ap|iar«tn.'j,  and  to  ure  their  wulidiviHion 
and  intinutte  admixture  with  the  i)retipitant  a*  early  as  i>o*«il«le. 
This  is  effected  by  capping  the  end  of  tlie  inlet  pi|ie  with  a  fmall 
perforated  eonew  "dietriboter."  The  perforatiomi  may  be  from 
one-fourth  to  coe^entb  the  diameter  of  the  inlet  pipe,  but  their 
total  area  must  betaigerthanthatof  the  aeetional  area <rf  the  pijie. 
Tlie  hriliw  may  lie  liore<l  in  a  dirtxiion  jterfaendicular  to  the  cap 
i-oueor  tliey  may  l>e  made  "tauKeiitial,"  i.  e.,  ljorc<l  at  a  tan)n.-nt 
to  tlie  internal  oireunifereuce  of  the  eoue,  thus  i?eeuiin>;  a  roturj' 
initial  (low  of  the  inf1owiu){  liqauni  inatiaid  of  aserietfof  straight 

ftreutuf.  In  the  majority  of  caaaa,  bewever,  perpendicular  bo(« 

holew  anifwer  eijually  well. 

The  clear  precipitated  liquor  may  be  draw  ti  off  at  any  [Kiint  above 
the  limit  of  subiidence  cillier  by  a  pipe^  or,  prafenbly,  by  aliow^ 
ing  it  tn  flow  eqtudly  over  tiie  rim  drcnmferenoe  of  the  appantoa. 
The  latter  method  laei'ureH  the  quieter  ami  more  utiiform  outQow 
and  dom  not  disturb  the  top  lavent  of  liquor  tindertj^iiug  final  »ut>- 
>■  \,\  < -'i^il iliehing  aqiiirk  i  iitn  in  it-       particular  direction. 

If  tlejiir«i,  the  rim  tnay  lie  entinleti  with  a  Alter  »HTe*n  of  lawn, 
caliL-o,  or  other  lilterinK  or  Htniiniii);  medium,  a>^  to  retain  within 
the  aiiparatu?  any  particles  of  precipitant  which  may  li«  floated  or 
"buoyed  up"  by  bubbles  of  air  or  other  gas. 

The  dear  li*|uo»  paadng  over  the  rim  and  tfajtoogfa  tlie  pncavp 
tfaHuuy  filter  or  atrtiuer  fall  into  and  are  ealleded  by  a  elrenlar 
trough  or  "launder,"  attached  to  the  appantoa  below  the  rim, 
u  hence  the>  ar^-  conveyed  away  by  a  pipe.  An  before  stale^l,  lliii< 
i]i:iy  K  ii<l  I  .i  ttt^irage  vat  or  into  another  Miiiilar  ap{>aratu»,  or, 
if  iltiniffitioii  ol  the  floating  iMirticles  ii*  not  ahwlutely  complete, 
into  any  suitable  type  of  ap|>aratuf— isuch,  for  example,  a*  the 
Klat-|]artitioi]ed  tank  ni*"l  for  freeing  sioftened  water  fnini  traetw  of 
depoerit — where  siilnHideiK'e  In  finally  rendered  alwolnte.  In  nio«t 
caaea  where  the  tnioea  of  predpitaot  tutve  eecaped,  1  have  aecored 
perfect  flmd  aotaaideiice  1^  allowing  the  Uqnon  to  flow  thnmgfa  a 

(thallow  plain  tank  of  from  four  to  six  tiinei>  the  ana  of  the  top  of 
the  pnt-ipilaliug  apparatus  before  iiassing  them  direct  to  the  stor- 
age liquor  vatA, 

Such  an  apparatus  a*  in  lU'w  rilMl  ii>  termed  a  " pre<'ipitatiiig 
ci>ne."  It  may  lie  l^1nst^uct<>ll  of  any  --uitable  material,  .•iiich  as 
wikhI.  .stonewart",  galvnni):e<l  iron,  etc.,  aconrding  to  the  nature  of 
the  liquor  or  preci)>itaiit  it  ii!  designe<l  to  treat.  Itsactioa,  nntU 
the  diai^  of  predpitant  it  containa  ia  exhainted  and  ieq.tt{Tee 
rraewal,  ia  perfectly  automatic  and  oontinuoiu.  Ita  capacity,  ita 
hr:^'*it.  tFie  angle  of  its  «ide»,  the  ratio  diameter  of  Inflow  pipe  to 
top  u!<  it  i.f  cone  will  nstiirally  vary  with  th«  volnme  of  liquor  to 
1k^  lU-alt  with,  the  rate  and  heai;  i  t  l:'(ii  i  iuHow,  the  relation  of 
the  s'iN'i  ilic  gravity  of  the  liquor  ti  ili;it  ni  ilie  finely  divided  pre- 
cipitant, the  m-ttiul  coarsuiiejtf  or  of  the  jiarticles  of  the 
latter,  and  so  on.  TheHie  data  may  iie  calculated  or  dedded  by 
pteKadBaiy  ex{>erinient  in  any  particular  ca-^ie.  Ag  an  anmillah 
however,  of  the  application  of  tliitt  invention  to  the  lecuvory  of 
gold  buUlott  from  cyanide  8ohitioa«,  the  foUowiag  dlaaanrfoiia  of 
the  aiffUMtm im eUmdt  For» Aowof  from  40Q  to  WOgalioaa  par 
hour  a  depth  of  6  feet,  with  a  top  diameter  of  5  ttat^  ia  aatt|dy  anfli' 
cient.  Tlie  diameter  of  the  inlet  pi)H.<  iff  from  1)  to  If  indMB^ 
a«ijrdii»p  to  the  hea<l  of  the  inlet  liquor,  w  Idle  the  perforations  of 
the  cap  cone  or  distributer  :i?>- tint  !• -I \-i-iMirh- ■  i  in:li  in  dinm- 
eter.  The  chat];*:  uf  sine  fume  in  sncii  an  aj>iHinitu:«  varit>  from  5 
to  ao  poondi^  aeoordiog  to  nqolKineiitB. 

.^'r^4—-ii<y<i'l  10,  iSSn.    E.  D.  Si.oan.    Bm-nt jitter. 

The  obj<>ct  of  this  impru\'emeul  i»  to  pruvide  a  Muitable  filter 
biimel,  with  a  durable  and  highly  eSective  filter,  at  comparatively 
low  coat   With  a  view  to  aecarins  the  deaiied  enda  tlie  uauai 
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tniiiniorieM  inm  liarn-l  i»  lim-il  with  Icail.  Th«  fntniiii^;  <if  the 
tiller  1(«-<I  ii«  !  ■  1  'vL  illynf  siiitsihlf  wcxxl  cHiiuMf  <)(  (uirly 

rfBi«tiii(;  the  iirli.fn  .ii  .  lilorinv  ami  aoiils.  ami  whifh  may  ln'  lilUil 
with  ■luitiiMi-  iiinttcr  to  ciialilc  it  to  ln-ttcr  ri'si't  tUv  tK-^lrui-tivi' 

■iCtiunof  tl  irripcjiv*'  pill  lit  ion  M.   Thf  liltf-riii;:  int'diiiiii  cuniixtw-il 

of  material  whifh  rvMi'li'  rln'  (»(ihili<in!<.  ii>  wi'll  iin.tti  tiHl  aijaintit 
nndae  sbrMkm  due  to  the  action  of  the  solid  matter  duiing  the  rota- 
tion of  the  bwrel,  and  it  bee  ila  fllterini;  araa  aapiMMted  to  enable  it 
tocafel.r  t>etirthe<tv«>rlyiii!;  <imt<'ntr{  «{ the  baml  byM  tmStlAyiug 
flo«rof  !!ii<'h  riiftal  will  iiraotii-ally  n>siii«t  flu'  artion  of  chlorine 
ilii'l  »«ul|tliun<*  a<'i*l — *m,  ft>r  iiif*t4in<*i',  a  \i".u\  thtor — anil  tti*-  lallff  in 
fri'i'ly  jKTloraljKl  t.<u«llnit  of  the  pninipt  iliH-liarifc  <if  thi'  filteriNl 
liquid.    Thf  :  l-riiiiLj  -iiriii.  .-- Hat.  ami  lieru'i' liu-  I  '  any 

Hiivoii  lilterinif  mo'iliuiu  in  nuiintaiucil  in  a  wmdilioii  iiiiiri'  h»or- 
ahU'  to  thf  |tu>*yat.f  of  the  li<jiii<l  thim  woold  be  the  caae  if  it  ix-'  u- 
jried  a  carved  line  and  mid  garbux^  went  oonave  in  ecmfbraiiiy 
with  the  interior  contonr  of  tiie  barnd.  The  framing  ol  the  filter 
bed  Involves  Inexpemive  etndffht  worii  w  di«tingniali«d  tram  tiie 
curved  or  fcgmental  work  in  fnminfr,  whirh  in  mode  to  conform 

to  thf  intfiior  <•{  t\w  liHrM  wf  he rfti>f<ir<-,  anil  iln^  flltfr  fmmini;  in 
f()iistnirt<>cl  iti  [lartj^  whifh  arf  so  intf rlijikftt  Ui  -UH-wrv  riBiility, 
hill  ■irA\-  In"  reailily  appli»»<l  to  4.r  i i  in'  inl  truiii  the  hain-l 

by  way  of  ilif  ueual  luaubote  and  without  ileraitging  the  l«ad 
linini;  or  tlw  menna  by  which  the  liidng  b  clamped  to  the  banel. 

S97.V.'—J«„ii«ni  II.  laos.   P.  J.  DoKOMOB  and  J.  F.  OOBXSR. 

I'l  fi  ijiihil'iiij  Kiiff. 

The  iHinihinalinn  with  a  flo>af<l  vosk-I  <>r  fitaiKlpiiH.-  |>ri'\ i'lfil 
with  aiiormatly  clo«ed  ooUf t  at  it^i  bottom  for  the  in-tvipitate  an<l 
having  a  body  or  column  of  yjiir  tllii)^'^  or  liki-  uuiterial  in  it.-< 
upper  part,  adapted  a«  corroded  to  fall  into  the  lower  part,  of 
means  for  anpplyinir,  under  preMire,  the  eolation  containing  the 
Itix^'IfHiii  metal  to  the  lower  ej)d  of  the  «aid  body  or  column  of 
filing:''  or  liki*  matfrial.  to  fnu^T  thi-  corrnsinn  or  r>xi<fiition  thereof, 
wbereliy  !(m-h  »-orr<Kl»>il  or  oxi<li»il  iK>rti<)iif  will  j.'ni<hially  |>rLfi)ii- 
tate  to  the  bottom  of  Uic  viNjoel  or  Btaiiilpipt?  and  Uie  iruahur  {lor- 
tion^  of  the  fllingg  or  like  material  be  expoeed  to  the  aaoendintr 
aolntiou. 

eoesta—Jiilfi  s.  tuss.  J.  \V.  Pack.  i?«m>«  n/  </       fmm  mUf 

»><}iitittt\»  <tf'  I'fifitrinittiiit,  n-nrh>*. 

A  iiiean.-<  for  re<'overinii  nolil  from  wx'te  solutions  of  i  hlorinalion 
work?',  consiMiiifT  of  a  tank  haviiiir  an  inlet  pju-xifre  at  the  lower 
lH)rtioii  ami  an  outlet  pomiKi-  at  the  u|)|mt  (Htrtiuii  uml  baviu); 
luetallic  aluminum  C01ltaillt<<l  tben-in,  and  iliternjeiliate  In'tween 

the  inlet  and  outlet  pawngna  of  the  tank,  and  a  Qiter  fixed  witliin 
the  hmk  between  the  metal  and  the  outlet  pamage  aad  Imvliw 

it-  1.  w  er  ride  coated  with  a  mlMlanc<>  which  will  arrcet  the  fln© 
l>ri  >  ipitated  gold  and  pteveDt  it  from  jm-^i-i tig  off  with  the  ltr,aid. 

«08S6Jh-A»gtut     IMS.   K.  Mmmii.    Watkaig  or  ttaeking  opjn^ 
mnt*. 

In  an  appenitne  for  waaihiqg  or  leacbing,  a  series  of  oeUs,  one  of 
which  ia  a  dry  call  and  the  Otben  of  which  contabi  w-a>'bin<;  or 
I  leeching  liquid,  mran*  for  introdudnic  the  material  to  Ik-  wa<'lied 

I  into  the  ilry  cell,  hi:  ■      ll;iiin){  shaft  extendinu  loni^tliidtnally  of  the 

,  ^cries'  of  coIIh,  nunji.-.  «ij«'rated  by  stiil  i^haft  to  transfer  the  material 

from  the  dry  cell  to  the  wafhiui!  t-ell  nevt  in  ferips,  arinn  atfuche<l 
'  to  the  owilltttiitg  ahafc  and  exteoding  one  into  each  washing  ivU, 

I  and  aooopa  on  eaid  arma. 

Snsui.', — ,I>(//mW      '"  .V    H.  15.  Wii.i.i  .  V-     ^  ciWiiifO)! '<;>;"»rti//i«. 

la  a  Uxiviatioii  apiiaratu.N,  the  oinibmaititii  of  a  vertical  Maries 
of  annular  tankiH  armn)re<l  one  aluive  another  and  each  proviile<l 
with  an  exit  tbrotigh  which  or«  or  other  «ulMtaBeca  nuy  be  dia- 
cbaigad  Ihtoflm  tank  beneath,  each  tank  boMon  bring  provided 
with  nn  aaeanding  indine  leading  to  one  aide  of  the  tank  exit  and 
kavhig  a  daaeeudlng  ineUnn  on  the  other  aide,  meana  for  ttedini; 
ore  into  the  topmoat  tank,  pipea  for  convey  ink;  h-aehing  solution 
into  the  neveml  tnnke  aepaately,  tlie  fev^l  of  the  ore  to  bv  continu- 


ous and  the  feed  of  the  folntion  to  be  eontinnoti?  or  interinittenl, 
liltiT"  locati-il  in  the  several  annula!  ind  automatic  wrapintr 

ami  Htirriug  iiiei'luuuMu  to  uiuiic  the  on-  and  liolution  to  be  moved 
aroimd  each  annular  lank  and  over  the  filter  therein. 

•;i(-,.%stt—Sqii«niibtr  JS,  i«W.  B.  Avatan  and  D.  J,  Nsvitu  Filler 

In  a  lilter  barn-l.  ihe  fonibinuiton  of  a  rublH-r  iiraliii);  bavins  a 
corruijated  iturt'atx'  in  iMutact  with  the  curved  inner  lining  and 
periphery  of  mid  Alter  barrel  aihiptel  to  allow  the  tilteriiitf  r-ohi- 

I  tione  tn  run  along  and  down  the  lining  of  «atd  barrel,  a  perforated 
bedplate  of  glam  or  poroehtin  curved  cimcentrio  with  (he  inner 
|H-ri|>bery  of  aahl  iMrrel  and  resting  on  said  nibN-r  icmting,  a  fli- 
terinu  medium  on  said  gla*  beilplatc.  a  rnrved  i:la>*  ^ratine  rwrt- 
iu):  i>n  m»id  lillerin^ mi.Hliii(n,  twoo|i|  ■■-!(.  li  ih--|  -v  t  .  M'cureil 
len;:t h w i.-^e  of  said  barrel  to  its  inru  r  («  fijiliti  *  adja<-eiit  to  the 
l•nll^<  of  Kiiil  ciirve'l  1  lu--  Iri'dplute  and  (rrulinfr.  and  we>l>!e  keyH 

I  between  said  tjuds  and  eleau  adapted  lu  key  aaid  memlterH 
agidnat  the  barrel, 

':!iM.-,—\i4.;„Ur  fT.lStA.   J.  P.  ScHVCii,  Jr.  Jttmts  for  extraeUitg 

/trn  in'i'  iDfliilK. 

In  a  metalluriiical  a|i|><inittl)<  for  trentini;  ore  by  a  eyauiile  solu- 
tion, a  tillable  tank  comprising  a  suitable  support,  a  tank  body 
having  a  discharge  gate  at  its  rear  end  and  pivoted  lo  the  aapfaHrt 
at  a  point  between  ito  center  and  the  front  end,  a  drain  device  In 
the  bottom  of  the  tank  for  drawing  off  the  cyanide  solution,  hold* 
inir  .sjirinif)-  nionnt*-*!  on  the  Mij.jiort  attd  cnKaKlng  with  the  ti-nk 
Ixi'ij'  at  |KOnt-"  betwifii  its  diMrbarjte  end  and  the  (dvotal  coiiuei,-tion 
llu'ri<of  with  the  support,  and  means  ff>r  retracting  the  holding 
spriniiJ'  fMui  eiitntwineiit  with  the  tauk  Ixidy. 

i^lfMS—nflofifr  i,  ISflM.    .1,  PiKit.P.    Pr-ifiu  t.j  ,iwl  <r;)y«!riit»iji  j-ir 
tftiititfj  i<ri  titiliii'/'. 

For  the  fonliniiou"?  treattnent  of  ]mln'',  slimes,  tailin^rs,  and  the 
like  with  cyanide  and  similar  Holvent  solnfion.s  ami  in  eondiina- 
1  tioOt  a  series  of  shallow  tray-like  liatbs,  a  raiie  in  each  bath  of  the 
sBiles,  meana  for  reciprocating  the  lakea,  an  overflow  chute  at  the 
ettd  of  the  aerfea,  eettlin^'  tunica  to  receive  the  overflow  from  the 
chatet*,  means  for  aL-imrately  discharging  the  solid  and  liquid  mn- 
leutsi  of  the  tank»,  TOtiveyerc  «<)aiit«I  to  raise  the  solid  <  ontents 
from  one  tank  after  discharice.  a  launder  in  w  hi<d>  sueii  content.* 
an-  rtHfiv'  1  .n  I  i-i  whidi  they  nuiy  l)e  further  tn^ate^l  with  a  wil- 
vent  Hulutiou  or  wa-sh,  and  a  farther  itettliug  lauk  fur  retviviiig  tht* 
diadiaqie  from  the  launder. 

j  ».7.;  «;,s   /(..rmJw  M,  iMff,  T.  CnAjtcr.   .i^rafiw  for  treating 

[        ruYK.  lir. 

In  an  apparatlW  for  treatinu'  ore,  the  mmbinalion  of  a  tank 
i  adapted  to  oooliHn  a  body  of  the  ore  to  be  treated,  devices  for 
I  feeding  ore  into  the  top  of  said  lank  and  diacfaai^ng  it  from 
1  the  bottom  thereof  at  a  point  aboi-e  the  tank  in  »  contintiona 
I  manner,  a  solvent  supply  reservoir,  a  receiver  connections  be- 
twcen  the  tank  and  said  supply  nvervoir,  and  receiver  for  prfMluo- 
in^'  aci>ntiiiu<iiis  flow  of  the  nolvi'ul  throutrh  the  tank  in  a  dini  tion 
oppijt'ite  to  that  of  the  movement  of  the  ore,  an  endh^.-^chain 
carrier  in  proximity  to  the  tank  and  liaviiis;  draining  bucketif 
n>lapte<l  to  rei'eive  the  ore  dischar)re<l  from  the  tank,  inejins  for 
ilischiir^fiui:  a  lii|ni<l  upon  the  drainage  bocketi!,  and  moaoa  for 
lolleeiiiii;  the  dniinuge  from  the  buckets  and  returning  it  to  the 
aforer^id  supply  resi-rvoir. 

>,l7'i-ii>—.l'i>t\i'irii  J,  !.<ii:t.    \V.  A.  Kii-VKMA.v  and  W.  II  IIantlkv. 
Ajijirinrt't*  tor  ^*'i»'ntt\u'i  ti*ji<t'tf  Jfom  ^rtifh. 

The  method  of  abstracting  liquid  from  finely  pulverised  oro^  ore 
alfanes^  or  other  solids  ImpeinrkMUi  to  peveiriatlon  with  which  the 
liquid  is  mixed,  which  consists  in  subjecting  the  mixtme  to  gaaeona 
pm«nn>  applied  almve  the  Mine,  and  inmultaneouaty  to  the  action  of 

a  IHirtial  \  acuuni  a|iplied  below  thesame,  reinovini;  a  ]iortion  of  the 
liquid  by  liltmliuu  Itelow  the  body  during  •^tjnijiaclioit  uf  the  Mjliiiei, 
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and  collecting  aa«l  ttlwiracling  by  pramre  the  tvamaiug  iiqutai 
abovD  tbe  compacted  aolids. 

>.17l:K  —  ./■iiin'it  ii        ;.S"',''.     I'.  Aiii^.vi.I-.     I '<iiuii'lf  riltrr  t<i>\l: 

III  a  t  yiiiii<li-  lilrcr  l»nU,  «  vrrliral  iiit-t;illi<-  •'i>l<-  of  wall,  a  hori- 
zontal bi>lli>iii  n.'1'iin'i)  llH'rt-(i>,  liaviiii;u  it'iitr.ll  < >| icning,  B packing 
ring  aecured  to  tho  in«i(i«  of  eikiU  walli  near  th«  bottom,  with  a 
Bparing;,  a  system  of  tevel  joists  conTeiginfr  from  tlie  perimeter 
fowan)  tlip  <if>iil€>r.  n|«)ii  ymA  horizontal  IxXlom.  rt  i>liintii'  lilliiij; 
tn-t«ifii  ^aiit  joist-'  sl«i]iiiiL'  ii<ivvn«np<l  from  the  jiarkiiii;  rin^  nvii- 
Imly  t'lwaril  tlii'  <vritriil  <i|>tiiiiiL',  a  l<  v<-l  tli>  i  '  i  U  iiiipr^tii'is 
luiU  upon  ."iiiil  j.ii!'!!',  (K-niPCjililr  liUorini;  iiiHti.'nnt  i^iid  lli>iir. 

at)il  a  <'i  iVi'i  iiiii  of  lt>xtil>'  i;i)tri<-,  the  oiiti'r  niaijfiii  ol  \v)iicli  i."  ]i!i<  ki'i| 
into  the  cu-vici'  t"  t«ii  ii  tin-  iKuUiiPL'  linfr  an<l  llii'  vcrtiia)  wall. 

lUSH.-J — Ja/tUilnl   11,  /.>>■',      1".   S.  oiPllcl  u.l.t;,      A/tji'inili's  /■>•■  r.rlid.  l- 

'n'j  mdah. 

An  apporatas  for  extracting  met«K  ooitsiaiing  of  p«niil«l  bRirelR 
having  annular  disks  diOMnir  oot  «nd  with  centml  inlet  openings 
for  the  material,  a  fnunawork  and  rollDr  aappext  fat  aidd  barrtla, 
means  irherehy  the  liaixels  are  rotatei)  in  oppomte  directloiw, 

cpiral  tlan^t-s  lixcii  to  the  interior  oi  the  IsirrcH  lor  ailvnui  iif/  tin- 
niiil<Tiiil  tliiTcthrmi^'h,  'lcvi<'i"'  for  ItT^liiii;  iimliMiul  un<l  llnid  niutli  r 
1  I  1  I  ii|.|K  rniOi-t  Iwrri'l.  im'iui?'  lor  H  )iiinilinv!  tlic  coiux'  lO'in  the 
line  iiiulfHitl  mill  <l('livt'riiig  tlit-ni  ii>(*iiuratt*ly,  iuii)  iii«ani4  fur  trang- 
fi  rrint.'  iiiHtt-rial  iroin  tlit-  dischaii^end  of  one  baireliatotbe  inlet 
•■11(1  of  tli(>  l<;irr»  I  U'low  . 

>: III?!  1^ F'l'iyiiir;i  7,  /K'l't.     A.  M.  Niciioi  as.     F,lt'iiii'i  rii//-ii-n(/iK 

TttU  invention  haa  Xievn  )lovl<i-<I  for  tlie  piirpOM*  of  providinf! 
means  whemby  solids  or  insoIuMt-  mutiTial  majrbesopcurat«d  from 
n.juiit-  <  arryinii  same  in  suapenaion,  but  more  particularly  lor  the 
piirpi.M'  of  (iMvidin;!  means  whereby  the  aeparation  of  i;Dld  and 

hilvt'r  lif-arin'^'  solii1ion4  from  tailinsrii,  sliii»r4,  jmv'.  or  (inIvt»ri7iM|  on- 
mav  l>f-  <arrii-<l  on  coiitiniioii^ly  ari'l  in  milIi  a  «ay  ttiat  a  iloan  or 
jiurtiall>  (  Iran  (ilti  r  cloili  will  Ih-  '  onlinnonsly  liroualil  into  o|.cni- 
tion  »  ill>otit  iHHVJi-italiuj;  hto|.|>;i(;i*'i  torrci  lian;in<;.a>^  ri'ntiircil  witd 
the  api'lianiv:^  ut  i<i\t^cnt  in  nso. 

The  essential  teatiin"  oi  the  inviniiion  consislij  in  Uii-  uek' of  a 
rotating  wheels  dialc,  or  table  fonoi  d  \\  itii  a  ».-riea  of  air^light  com- 
partments covered  vitli  eloth  or  other  Altoring  material  supported 
npon  a  metal  screen  or  perfontled  plate  and  adapted  to  heautomatiiv 
ally  pkuwd  in  conunnnlaitioin  with  a  vacuum  pump  In  turn  for  a 
wfficioiit  time  to  enable  the  liquid  to  be  drawn  throoirhthefiltcrin),- 
inalcriiil.  Ka\  inii  thi' soli<l  <Mn?ititn('nts  u)ion  the  lilti-rina  Miirlaiv, 
wlitTKc  tlu'v  (Jill  "iiI'MMjiu-ntly  Ix-  rt'movfil  tiy  l>ni.'<li«-.'',  j<-ts  of 
water,  iJcrapi  r",  or  "iinilar  I'otitriviiiu'i'!",  pni\ision  liuiiif.'  mu'lc  for 
aiitoiiiatii-ally  allrnvinv  air  to  *>nlt'r  into  tlic  vario\is  conijiartnienl.'' 
at  tlie  lU-iiri,'!)  )i.'ri'"i  of  the  o(>i  ration  to  facilitato  tlip  removal  of 
tilt'  HiliO-'  from  tlie  onti-r  Hiirfai-*'  of  tin'  tilterinn  nialcrial. 

enmeo—Mttixh  T,  J.  Licii.    AtuMnUm  Jur  trtaling  ort» 

{ixfiriatnm. 

In  a  tank  for  the  treatment,  ol  ores,  a  Hniug  ownposed  of  asbestos 
applied  to  the  inner  ride  ol  the  tank,  the  notched  or  rpcessed  boards 

appii.-il  int<ide  of  the  a»boe<oe,  and  thp  «tfjin»  {iit>e.i  pbwl  iti  the 
lujtelii'i!  in  tbe  boards,  combined  villi  two  thii  knei«u«^  of  gruuvoj 
perforated  boards,  and  the  lajren  of  cloth  betw^een  the  boards. 

■:,:;4'7n^.\iyr!l  IS,  t^.  <t.  &  Dt'XCAX.  Ai^^anaut  fw  uponUhig 
.j'J'i  hikI  ntnt  hentinf)  totutiom  fr/m  ofm  or  ntlma. 
Ilillicrto  npwaril  |i«-rn.lati''ri  has  lu  en  iwii  I'or  tlu' ili>pla(i  ince>t 
of  till"  various  k«i1<1  ainl  fiher  lit^aring  ?iohition-  in  the  treiitiiirnt 
nnder  the  cyanide  or  other  8iaiilar  pMn  ef^T'^  of  lailin;^-  or  frot- 
leaching  ores  which  are  not  in  the  fonu  of  slimes.  With  thii* 
upward  percolation  false  bottoms  for  the  vats  with  «-eblNm(  upon 
them  hare  been  used  and  tlm  solutions  have  been  httroduoed 
undcmeatb  theFe  fai«e  liottonis,  whli-b  have  acted  as  distrihntem 


I  tliert-for  anil  allowol  tlifni  It.  pa**  evenly  up  lliroU!;li  the  l're<- 

I  leaehins;  ore,  ilis)ilariiig  thegoMand  Mlvcr  lieariiis;  'olutioD  mii- 
tained  therein^  This  fiilse  bottom  and  webbing  are  adapted  for 
n«e  «ith  free  leaching  one  only  and  can  not  be  employed  for  dls- 

i  placing  solutiona  used  in  treating  very  Rnely  crushed  onw  or  slimes 

I  which  do  not  leach  freely. 

Tlie  prevent  iiiMMitioii  lia»  Nt-lnleV  i?'e<i  ill  oiiler  that  tli<-  vari<iu- 
".iliitioni«  iiiuy  U'  ilisplaittl,  a.-  above  ile^erilx-il,  from  liiicly  eni-lu  il 
on-  or  flime>,  witlmnt  tin-  ai'l  of  any  falsi-  Imtloiii  ami  tilu-rini;- 
»til>biii^.    Ami  the  invt  ntor  i  laiiii-i,  in  an  apitiir.mii-  for  xi  paraling 
I  Hnlutione  of  th<-  preeiout-  nielul>  from  ivi  luul  ore*  ami  slimeri.  the 

(umbination  with  a  leaching  and  di«plaivuient  tank  or  vat  and 
with  a  vat  to  hold  said  solatkms,  the  latter  being  placed  at  *  h%her 

Ifvp]  than  the  former,  of  a  series  of  pipes  to  convt^y  said  Mtlntious 
from  the  hi){hcr  vat,  tlie  discluuge  ends  of  hhiiI  f\i\t(<r'  enterino  the 
leaehing  vat,  a  series  of  hoodn  liavim:  sli<^'litly  an  lieil  portions 
«  hiih  ovfrlm  the  said  cUm-hariJf  emis,  an<l  stirring  arms  railiatlii!: 
from  a  ei-iitrai  shaft  in  ssiiil  vat.  the  an  lu-'l  |Kirtions  of  the  lioinls 

I  Ijuiiig  armntjcd  in  raiiial  lines,  ur  at  rijjht  angles  tu  the  utuveuu^ut 

I  of  currants  set  up  by  the  stirring  arms. 

i:,'.:77,' — Ayifil       IS'i'i.    A.  1-.  I'l  kv.    .\pjKiriit\>r       Unrliiyi'i  nytx. 

A  d>-vire  for  tniitin;.'  |)iilverizeil  oreM,  eoni|)ri;'ili;j  a  leanhing 
tank,  an  air  <  <iiiipn-s-or,  a  tank  for  storing  the  leaeliinu'  li<|ui<i,  a 

;  perforated  pipe  in  the  bottom  of  the  leaching  tank,  connections 
I  from  the  air  compressor  and  11<)ttid  storing  tank  to  the  perfonted 

pi|>i-,  a  pi'i'forateil  ilralii!i}!e  pi|H'  in  the  ixittom  of  tho  tank,  ohd  a 

layer  of  tiltering  luaterliil  ahoiu  .-uud  pii^'. 

The  apjiaratus  I  onsists  of  a  tank  litteil  with  a  IioikI  of  l  oitical  or 
«ii\  othi-r  iTiivt  iiient  form.  Tin- sidi  s  oi  ih.-  tank  proji-«  |  alNiv<- 
ihe  point  of  attachment  of  the  ho.  .il.  mi  as  to  lUrm  an  anmilar  spaee 
to  aet  us  a  rei-t-ptaele  foniiijig  a  lauuiicr  tor  liLieluirgu  of  tlit;  olear 
iiipiifl.  In  the  i«nter  of  the  hood  k  an  opening,  around  which  is 
riveted  or  bolted  a  i^iame  or  seating  arraofled  to  carry  a  filter  com* 
tiosed  of  one  or  more  layers  of  flller  doth  or  any  other  well-known 
I  i  Uvring  medium.  The  filter  is  kept  in  place  l>y  luaamsof  aprotecti  ve 
^irii  or  clamp  of  snitaMo  form  and  strength  to  resist  the  effective 
pn'-^sur*- from  the  inteii  r  f  lln  iik.  \  niimU-rof  small  <lis- 
I  ril>iition  jiipi-s  --et  at  sufii  an  ant;  ic  as  to  ♦■ausi*  th**  Hliio*-^  !<♦  iniiiiiii;*- 
<iii  till-  umler  surface  of  the  lllter  are  ioimecti-<l  1o  tl  ■  iiii  of 
till-  latti-r,  tl)P>ntrli  wliii  li  th<-y  {kiss.  They  an-  loiincrieii  to  a 
main  "listrihutcr.  wiiidi  in  I  n  in  w  con  netted  with  the  delivery  pi[»c 
•  >r  cotamn  of  the  Blime  pump.  One  or  more  taper  shaped  plugs  or 
cores  i!Onatmcted  of  light  steel  tabes,  their  number  varying  accord- 
ing to  the  siie  of  the  tank,  pass  throi^h  the  hood  and  extend  to 
the  bottom  of  the  tank.  Hiey  taper  from  about  18  inches  at  the 
top  to  !.'>  ini'lu"'  at  the  bottom.  They  are  fitted  at  their  uppercnds 
with  a  ilaii«<-.  to  wliii  h  is  attached  «  «haeltl«.   Their  lower  ends 

are  c1om-<!  hy  means  of  ailislii-il  hoi  r       r  1  -  t  tisl  in  place  ami  liuvinsr 

a  strong  liolt  orstnil  litteil  to  its  cr-ntcr.  fjich  i>liifc.'  or  i-ore  rests 
on  a  teaiiOK  fillcil  to  the  outsiile  of  the  liooil  uikI  lliroiipli  which 
the  jilrnjorcore  |>iiU*es.  The  st-utin);  is  attached  thereto  hy  im-ahs 
of  its  tiange. 

In  the  bottom  of  the  tank  and  din:H:ily  under  (be  aperture  in  lUc 
Itood  through  which  the  plug  or  core  poaRS  is  a  discharge  door  of 

the  onlinary  manhole  or  other  eouveuieut  type.  The  end  of  eadi 

],\<.i\!  or  core  )iciss4--s  e.-isily  into  the  discharge  opening,  and  the  dis- 
charge iloor  is  (liuu  n  up  onto  its  !i(>atin>;  or  joint  hy  mi-iinsol  the  holt 
or  stn-l  oil  iB.ttom  of  the  pltiiror  o<tri-aml  hy  its  nut.  Tlie  plugs  or 
con  s  wht-n  in  place  ati'l  hulilini:  up  the  loaiihoK- >h:iorB  aliord  an 
effecltial  Iik-sIUs  of  resistam-<' ajiainsl  inl'-riial  pn-ssun-. 

.\  s|Ki  iuI  pipe  is  arruni;e-:l  ati'i  littcil  to  the  upper  portim  of  the 

ttulk  to  drain  thespaci''  lonnin^  a  lantider  betwi'eik  the  top  oi  ihc 
tank  and  tbe  upper  snrfaee  <i(  the  hood  and  to  conduct  the  liquid 
portion  which  hiw  iMssed  through  the  filter  to  the  predpitatlon 
boxes  or  to  waste. 
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MIXES  AND  QUARRIES. 


6C'4/jJ.1 — Mnii  9,  JSUfr.    t".  A.  I'.i.H  .".JUJK.V    ,-l^)/<(inr<iiJ<  iit  tritil- 

itiy  metxilie  uri*. 

la  appanitua  for  vm  in  the  Ireutment  of  m«l«lli<:  oree,  the  com- 
biiwtkm  ^th  tai  mmtdair  xal  havitifr  •  alimr  moving  therrin  and 
ekiitiiiK  r«  atta^d  to  wkI  moving  witii  tb»  nid  Btirrer,  <rf  menw 
for  tipping  tht  iM  vat  for  dkchnidDg  the  rontent*. 

9i49ST—Ma§  se,  i«0».  L.      ViKBKU.   Hmk  hoUutn  dtetorge 
doitr, 

A  dWlmiyo  apparatna  far  tanki!  pm^Tfled  irith  a  boUow  upp«r 

portiiiii,  a  base  havinjj  integral  IwHriiii.'  ncn  ciitiiitfU'd  iljeri'lu  at 
one  end  thereof,  a  cantinjr  having  au  iijijuT  niiiiiilur  rtipimrtiiik.'  rim 
uikI  lulttpteil  |f>  roi-eive  saiil  N-ariiiK  wmeH,  a  riiiu  hurrKUiiilinj;  .«ai<l 
caetiug,  deviow  connecting  said  rim  and  rinx  (u  ti«itir«  ilm  uaatiitg 
in  pooitloo,  and  meana  anppoitad  by  <aid  caating  to  vnaeat  aaid 

H^iii.'iS—Mitii  IG.  JS99.    L.  H.  MiTCliEi.i,.    Ttiiik  Imtlitin  dtKharrif 

A  diflcbaigie  apparattai  for  tankK  euusii'tiii);  of  a  oni^tin;;  ^'ecurel|  in  . 
th*  bottom  of  die  tank,  a  ring  below  thf  tank  anmnd  tlu-  moling,  ! 
and  means  lor  aacariog  tlie  rim  and  ring  in  position,  a  funnel  above 
tbe  caiting,  a  bate  connected  vrith  tb«  lower  end  of  the  funnel  and 

provided  witiian  annular  offsi't  or  flioulilcr,  a  |>;ii-kiii>r  riiii:  witliiii 
the  offset,  and  adapted  to  n*t  upon  the  rim  of  the  nistinp,  a  plate 
or  Iwr  be«rinn  a^tsiii-'  'I"  rim  of  the  ciu'tiiii;,  a  mit  mrrvinn  MTew 
ill  the  plate  or  l>ar  ailaptot  to  entfase  the  Uih'  arid  draw  the  Hinie 
within  the  eui'linic.  n  l>ra4'e  fir  clnnip  connected  to  the  plate  <ir  liar 
above  tbe  nnt  oil  the  screw,  Hftd  ineaiw  for  roialinu  the  scn>w. 

t;,ii<r>4<}—I>frf)nhfr  if,  1S99.   W.  DtnccAX.    Mi<u:<  for  mirhnj  and 

Xuraeroux  attempts  have  from  tim«tQ  time  been  made  to  aoeare 
the  thorough  tnixint:  of  enndaaod  tailing,  including  elimea,  with 
the  solvent  while  under  treatment  and  alto  to  prevent  that  oloee 
packing  which  pteventa  the  percolafiain  of  the  aolvent  and  wash 

liiHioff".  Kor  this  pnrpr>!^e  verlicul  \es«'l«  with  vertioil  ajdtators, 
n'volvinp  Imrrels.  and  air,  !<team,  and  water  jets  have  bwn  used, 
b«t  then?  means  have  not  In'en  an  eflicieiit  as^  they  niii;ht  Iw. 

Tbix  ilivenlinn  ivlntetJto  iniproveti  mevhimical  tneannfor  mixing 
uikI  acrulliiK  "oaoil-"  i-r  '"tailiinr^,"  liy  n  liii  h  tcrtiit"  loi'  iiK  lndcd 
aliniett,  itludge?*,  and  <'oncentrate^,  while  under  tin-  in  li'iii  i>f  hi1- 
vents^  whereby  time  if  wived  and  a  Uiler  eMractiini  i»  ulitaitietl; 
and  it  connate  of  a  eemiciivuiar  vat  provided  with  a  iwoluhle  aci- 
tator  compoaed  of  atma  anranged  helkalljr  on  a  Rliaft  running  the 
length  of  the  vat  At  one  end  of  the  vat  is  platvd  the  fact  and 
loowpultoya  and  gear  for  slowing  and  rotating  the  agitator,  while  at 
the  opposite  end  a  wrief  <if  laps  are  prividcd  corimi-leil  to  the  \"at 
at  various  heitihts  and  to  pipiiK,  mi  Uutl  tlie  litjuor  can  he  drawn  oft 
at  any  de^irvnl  |ioint  lutd  either  ran  direct  to  the  anmp  or  throngh 
» filter  (o  the  nuuip. 

941419— JaiMmy  K,  isoo.  U.  C.  WnnLtui.  Ajfiumr. 

Ill  an  aiiitatur,  tbe  tonibitiation  of  the  vat,  the  track  jirovideil 
with  the  eo)f  rack,  the  cjirrier  provided  witli  the  pini'in  menhinK 
with  the  CO);  rack,  the  tli-i  iriv  iii)f  <linft  |irovide<l  «  itb  the  driviij); 
pinion,  the  <lriveii  coaw  iitH-l  mctibiiig  witli  Liiedrivinft  piniiHi,  the 
jrcar  wbeel.-*  cdnnectinn  the  driven  cogwheel  witli  the  pinion  mes^h- 
■ng  with  the  oog  xack,  tbe  agitator  frame  jcuroaled  or  pivoted  to 
tbecarriar  fenoei  the aecood driving  ahaftjoaniaied  in  tlie  sgitntor 
frame,  theagitaton  jconialed  in  the  agitator  ftwne  and  adapted 
to  he  operated  by  the  smwd  driving  shaft,  interniedinle  irearinu 
e<jiinecting  the  Wieotid  tlri\  in(;  xhaft  with  the  driM'ii  C'  ^l-  •  In  •  1,  one 
of  such  ^ean<  U'injf  journjtle<l  with  its  axis  in  line  with  the  .Txi-*  of 
til.  ]Mv  I  n  Mip;iort  of  the  agitator  ftanie,  and  ueaiu  for  rotatiuR 

the  fir!'!  driviriR  sliaft. 

947958— April  10,  tfOO.   D.  W.  Baiph.  T^vhinglmtt. 

A  tank  liaving  a  Kit?'  ir  ,  .i  li  a  1;  n:./  i;  iiMtt-im  uIk ■'.  ■  r  ;  i,  -:i;in  . 
and  vertical  Ultering  p«rtitioiu«  arranged  iu  ptiire  witliin  the  toiik, 
vbanAy  apaoei  are  left  between  paira  of  partttlona,  and  other  qiacea 


are  left  l>eiweei)  ijieiiil)ci»  of  -Mich  paini,  Niid  »paeai  last  named  all  . 
communicating  with  the  chamber  between  the  bottom  and  fslee 
bottoiu. 

S47e7ft— April  17, 1900.  C.  W,  MmRiu.   ITran*  fur  lAatymff  (rath- 

ildl  ml*. 

Tlii^  invi'Ution  relates  l<i  a  iiicthoil  i>l  char^ini;  ore  nr  tailings  to 
a  leachiliK  vat.  which  pmccs-i  is  a  step  in  thi'  treatment  of  said  oro 
or  taiiiugH  preliminarv  to  th«  application  ot  the  solvent  solution  in 
cyanide,  hypoeulphite,  or  other  hydrometallmgical  procMKa. 

It  caneiiria^  eaeentially,  in  conveying  the  tailing*  or  on  by  any 
well-known  adaptable  mechanical  means  to  a  point  above  the  cen- 
ter of  the  vat  (i«  1k'  cliaru'"-*!  and  ddivcrinit  the  material  tbcrc  to  a 
liopix  r,  whicli  fe«-'lt<  a  r»'\iiKinir  chute  im  liiu^l  at  an  an>r!c  u'ri^'uter 
than  the  natunil  shipe  i  f  tin-  material  ti>  !»•  bandle<l,  juut  witli 
opeiiiii)!'' adjustable  IhiIIi  as  to  si/e  and  piit<iti<m,  tbmuirli  which 
llie  material  ti>  K-  treale<l  falls  irently  int<i  (he  vat  and  <listrilmte« 
evenly,  thus  ;;ivin;^  a  cluir,.'e  ul  minimum  dunait}'  and  maximnm 
honiovreneity,  the  i-omlitii<ns  most  favorable  to  mKOHafal  leaching 
and  disBolution  of  the  precious  metals. 

The  oidfaiairy  method  of  cbaivlng  leaching  vata  la  from  cai*  mn- 
ninjf  on  a  roperinifHisseil  track.  I5y  this  meanK  th«  TOonientoiu  of 
the  i-arload  of  tailings  i>r  ore  drop[)ini;  tlironjih  five  or  more  feet  to 
the  Ixiltoni  of  the  vat  is  such  as  to  priKlun-  considerable  ptickinj;, 
and.  iniin'«iver.  an  uneven  |i;ukiliK  or  density.  Ki>r  instance,  in 
dninpiii);  Inan  an  end  dis<  hari;e  car  the  resultant  mass  of  ore  or 
tailin)!s  will  take  the  lurm  i>l  a  cone  in  the  vat  an<l  the  inaxiniiiin 
density  will  be  in  llie  center  of  the  approximate  circle  forming;  the 

base  of  the  cone  and  will  decreaae  aloi^  the  radii  toward  the  cir- 
c*unf«rence  of  this  drcie.  Ftaithermore,  the  variation  in  flneneaa 

of  the  difft  rent  earlonda  bnot  eqmilhcd,  and  a  vat  chan^  of  ore 

or  tailint:s  results,  which  !s  heterogeneous,  hoth  »v  retfanto  deniMtv 
aii'i  as  recards  tine  and  cmirfie  inaterial.  Now,  (irst,  the  charae  i>f 
ore  <ir  tailin>is  in  a  vat  .-"bunhl  be  i>f  the  lea.sl  density  ]nissilile  to 
uhtain,  ln^aiisc  i-\|>ericnce  has  "lenxinslnited  that  the  (ireater  the 
peruieability,  and  eonscipiently  the  greater  Ihe  amount  of  lixiv  iant 
possil)le  to  percoliite  throiieh  tlie  charge,  the  jireater  tlie  extraction 
of  the  ptecioas  metals  in  agiven  time,  or,  from  another  standpoint, 
the  greater  the  permenbHity  the  leas  the  economie  iMiiod  for 
h-aching,  and  hence  the  Ims  the  cost  for  phmt  and  sniMquent 
ojtemtion:  secand,  the  charge  slionid  be  as  nearly  homtiRene'His  as 
|K)ssihU'  as  reuanls  both  density  and  sizi*of  material.  U^-^iuse  in 
leachin;;  ores  it  is  luNsessary  to  follow  W)lotion  with  wasli  water  U' 
re]>lacc  and  prevent  the  1<ism  «if  the  lornier  or  toiollnvi  mic  lixi- 
viant  with  another  i>l  ilifferent  >tren|.'tb  or  contaiiiinu'  a  different 
Hilvent,  aixl  in  doin^  this  to  maintain  the  surface  nf  deniarcDtion 
t>etween  the  one  and  tlie  <ither  ius  nearly  a  b<iri/<intal  plane  as  \m>^ 
sible  in  oriler  til  iiiinhiii/.e  the  iiiiviiii:  iif  ediuelit  Miluli.ilis,  The 
above  oondltions  of  iniuimuni  density  and  maximnm  homogeneity 
are  produced  by  means  of  a  revolting  inclined  wide  chiito  with 
fuiall  upeninpt  in  the  )>i>ttoni.  adjnttjible  its  to  <dze  and  poaltion 
tratisvense  1.>  the  direclfr.n  nf  the  stream  of  ore  or  tailinftB,  By 
rne-ans  nf  this  iiietli<i'l  a  tiuml>cr  i.f  very  snuill  streams  of  ore  or 
tailinirs  fall  ceiitly  into  the  vat  »^  the  <'liule  revolves,  and  by  in- 
creit^inu'  thcs]iee<l  <if  revnhitjnn  a  carload  <ij  |iii<'  orciMirse  material 
can  Lie  spread  ovur  the  wbolv  area  ut  the  vat,  than  giving  the  ainall- 
eet  poaaible  dimension  parallel  with  the  coarae  of  the  lixix'lant 

i;.lfi;.U  -Jul;/  KK  !:n>0.    .!,('.  Wmi.mi;.    Filter  barirl  "rl'tid: 

In  a  filler  barrel  or  tank,  a  tiltcring  device  consisting  of  a  sericB- 
of  curved  metal  platee^  perfortted,  fiataied  to  tbe  Inalda  wall  or 
walls  of  sold  barrel  or  tank;  a  filter  rloth  upon  die  Hfiperaniface' 

of  said  plates,  secnred  Ihereon  by  a  series  of  impoaed  mgtai  ban: 

and  tillinu'  stri|is  secured  in  iMisitinii  by  bolls  or  othcf  fiMtCning' 

I devices  t<i  tbe  wall  or  walls  oi  siiid  iMirel  or  tank. 
Him>t,f — Myf  77.  1PO0.    F.  H.  Lojcn.    .Vftatluyjiiml Jtlur. 

fill-  I  III  1 1  11  ;ii  n  r_  V,  It  |i  a  cloMsl  vessel  bavinu  a  tiller  septum  and 

,  a  repilattsl  outlet  port  for  the  filttato  lieyonif  )«iurh  t)ei>tutu,  of  tlie 
I  wash  water  jripe  connected  in  hydnatatic  column  with  aaid  veead. 
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and  tbe  exterual  i-vntriiagal  ptunp  joiiu-tl  tU  ite  sepwratc  6i<lr!^  in 
dowdtudonvith  th«>  opposite  en<bi  ,,f  tli*>  veowlt tbe  Jourtuil  )«ix 
for  Mid  pump  axk  being  fdmiBbed  with  «  water  coltunn  pipe  to 
ooDiitnilMlimoe  the  hydroeMie  piMaora  »t  tbe  v«ibc1. 

9S48i6—I<ttif  94,  t»0O.   T.  E.  Lebci.   j1|qMnMiw  /or  wori'injr  on^ 

This  Invention  relator  i"  an  ii|>(<iinnu(<  '^•hich  is  tloi-imie'l  fi">r 
workiiiK  the  iirci'  of  viiluiiMi'  iiifUilf,  aixl  \*  oiiotiully  ui'i-fiil  fi>r 
HfjKiratiiitf  .slinii'!=  fn >iii  solutions  in  \»  li ich  Ui«y  umy  ocfur,  utid  also 
for  seiKinitintc  licavli'i'  unil  lighter  )>arta  under  Biijr cOUditiOiD  in 
wliich  lliey  may  lie  iVunni  a^asoi-iated. 

It  coni-i^tc,  etwntiMlly.  of  ii  tauk  and  an  ciiillv*  tr;»\(linjx  lnOt 
vitli  directing  roll«n,  bv  wtiifili  one  pottion  of  tbe  belt  ia  cwised 
totnivei  throogbtlie  tsnk  in  ciorc  proximity  with  tbe  bottom,  and 
the  other  part  is  guided  back  exterior  to  tiie  tank  by  ^-imilar  r»11- 
ei>i.  ltal8ocompiri<Maineanaforilniniii};iirM'|iaratin^  theiiijuiil 
from  tbe  heavier  porUona. 

9t04»-^O^ixktr  »,tSO0.  J.  A.  FluuaB.  Appmm»  JarUa^'aQ 
ortt. 

In  ail  ore  lea<-liin(.'  apiiaratus  the  iiinibinntion  v.  tli  tl  .  U  i.  liinjr 
tank  having;  a  imlji  tli"oh«r).'f,  of  Itu"  I'otiii-al  jnTiori»li<l  lilti'rini: 
hii|i|M>r  tlicmin  having  the  'liM  hanic  for  lilt'  pulp,  iikiiii!'  I>y  wlii<  h 
to  maintain  air  prtwaiie  lieionr  the  diapluagui,  whereby  to  <x)]itr>>l 
tbe  flow  of  lolution  UiroaKh  it,  means  for  the  introdnction  aiA 
witbdrawat  of  clieniicale  to  and  from  tite  body  of  tiie  tank  above 
tbe  filtering  diaphragm,  and  devices  for  controlling  the  disobaige 
of  the  pulp  from  tbe  binlc. 

9$(l49»'~(ktobtr  na,  ISOfk  i.  A.  FLuniTG.  Af^parahu  far  led^h»^ 
orei. 

An  on  I   I  apiMinitns,  tvaivi^liji};  of  Ihe  U-ai'liiii;;  (ank.  hav- 
ing a  lilteiiu^'  iiii|iiicr.  a  Miliuioti  iliweliarm-  I'elow  maA  hnf.in  r,  iiml 
a  ]mlp  ilii^  liarye  also  l>elo\v  Nii<l  lioppir  uii<\  iri<k'|H-nili  tit  of  llif 
Hilulion  lii^eliar/e,  a  watibiu;.'  lank  U>lo\v  the  le-.irliin^  lank  an'l  in 
{■iR^ition  to  r<Hvive  tbepnlp  (rma  the  ili^char^ie  thereoi,  and  inean'^ 

for  controlling  tlie  paeoage  of  tbe  polp  from  tbe  leacbing  to  the 
wasfa log  tank. 

eS40S»^Decaiiibtr  J8, 1900.   3.  P.  Schltb,  Jr.  On  mixinffmaMn'. 

Heretofore,  in  ireatinj.'  ;;oM  I'earinv  or>-.H  l>y  the  >'oninioii  eyniiide 
p^(«•e^*•.  the  ore  is  lir>t  eruslie*!.  drlci.  Ulid  n'lleii  to  a  pmiwrile- 
frree  of  lineuew,  au^l  that  w  hirh  i'e(|uirer<  roasting  is  tiion  e.in\eye<l 
to  tli«  roaster'  v.'rl.-  thf  oxiiliiCL-d  ore  vvhiili  does  iHrt  rtniuirv 
raaoting  i»«.io,.y...i  to  the  bin  or  receptat-U- therefor.  After  the 
pottione  of  tUv  urv  tu  be  raoeted  have  paned  tbroogfa  (bia  step  of 
tbe  piocen  the  same  is  conveyed  ti>  the  eooling  room  before 
being <b»pa«it4<«l  in  the  bin  or  KcepMcle  niefTed  to  which  eantaiu!< 
the  ore  niiiiiHiitr  no  r>iu!«t!nir.  All  of  the  ore  Is  (hen  removed  by 
nianiial  laltor  into  the  ordinary  stationary  eyanidiii^  tanks,  and 
after  these  tank.s  ar»-  tilled  with  the  ore  the  eyaniile  sohition  is 
intriHbn\'<l  therein.  Iii  this  pineeK-^  the  tilletl  eyaniile  tanks,  with 
the  solution  and  orx-  therein,  are  pennitttNl  to  rvniuiii  tilled  and 
tJninolest«Nl  for  a  sutlicient  leii'.'lh  of  time  tor  (he  solution  to  act  on 
th^  ore.  after  uljiiJi  the  void  1>4':Lriii4C  soliiliou  is  di-:in  ji  off  and 
alloMod  li>  tlow  tr>  the  iireiipitation  riKini.  while  the  tailiuL's'  in  the 
tank  are  tlien  washed  with  water  and  sboveied  oat  or  eiuioed  out 
wlian  this  is  poarible.  In  this  process,  wblcb  Is  the  one  usnaliy 
iellowadoaliliaUactiDK  gold  «nd  ntvor  from  their  ores  by  tbe 
use  of  cyanogen  eontainint;  solvwitn.  the  pereeniuire  extradwl 
rarely  eseeefU  Hi)  ])er  eent  of  the  ore  value,  and  it  is  tin-  pnrpuwe  of 
tile  pnwnt  invention  to  proN  i<le  Mietins  wher<-l>y  a  lar^'er  per  e«  u( 
of  tliP  value  of  the  ores  may  Ik-  Kived. 

To  this  end  the  isiveiition  i-onttniplste!-  an  iin]irov(>tl  mixing 
uiftehine  w  liieh  pr  1 . 1  -  i  i  a  thoroUi;li  aeration  of  the  ote  an<l 
aolotion,  while  at  ttie  ^an)e  time  providing  for  a  mixing  of  varimis 
gntdes  of  ore  with  ttie  cyani«1e  wIuUod,  as  to  make  one  e\-eii 
ginde  out  of  oree  of  various  vbIucs.  And  tii«  inventor  claims,  in 
an  oi«  ndidng  macfabie,  an  open  tank  provided  at  the  bottom  with 


a  *dution  drain,  a  periorate<i  false  liottom  arranged  within  the 
tnitk  ulMve  th(>  main  iHittom  and  Bupporiin<:  fllteritit:  nutteriul,  aii 
ore  disciiajge  pipe  MMumnuicating  with  tlie  interior  of  the  tank 
immediately  above  tbe  plane  of  the  false  bottom,  a  revoluble  agi- 
tata ir  deppnding  within  the  tank  into  chi^si' (iroximity  with  tefer- 
eiue  to  the  falw  hrittoD).  anci  a  plundilv  <if  air  jet.s  iirrutig<-d  to 
eomnninieute  w  ith  the  taii  -;  :ii  :>  :>l.ri'  ii:->  i  i  i.>4liate  the  said  falae 
bulUim  Mid  the  lower  «)i«l  of  the  agitator  tliereafxjve. 

mt9S~-I)*eembiT  tS,  iSM.  J.  C.  Wallacb.    ft/(«r  hal. 

lu  a  filter  iiarnd,  a  tilter  Iw*!  ouisistin;:  of  a  i-evii-s  <if  metal  |>late^ 
having;  dndn  sluts  or  i«frforutioris  theri-through,  a  serie*' of  ]i»Tfi>- 
ratwl  lii'  -  ;ii  -,inned  a?  a  filteriut;  meiliuin  u|K)n  and  supjiortt'tl  by 
Hilid  metal  plate;',  a  s<>rie7^  of  metal  binding'  strips  imjKis*'*!  upon  or 
against  said  tiles;  tojiether  with  Huitahle  means  for  fasti'iiinu  or 
confining  the  same  together  and  to  tbe  inner  wall  of  a  Alter  barrel 
or  tank. 

<;7J<K'S—.\pril  J,  I'M)!.    .1.  U.  I'iiiu.ll>s.     I'lilf)  -I'/iUitor. 

This  inventiom  coudstB  of  an  inclined  or  funnel  shaped  tank  or 
oontainbv  veeael  iutn  wbkh  tbe  palp  'a  pkeed  with  water,  cyanide 
soUili'iii,  or  other  equivalent  liquid,  a  eir<-ulating  or  snction  and 
fon  e  pump  by  wblcb  the  surface  liipiiil  niayliedniwn  from  tbe 

tank.  an<l  a  pi|H>  extendin>r  i^'iitrally  dow  n  to  near  (he  liottom  of 
the  (fine,  with  a  di."<  har>;e  no/.zle  thri>ni:h  wtiieli  the  liipiid  is  de- 
liM-red  with  foree,  so  a.-  to  tlow  njiwartl  aloii-;  the  sides  of  the  fun- 
nel and  tliroU(;li  (hi-  material,  w  hereby  the  latter  is  l<n>fen<sl.  ajji- 
tateil,  and  prevented  from  pat  kini;.  In  eonjunetion  with  this  may 
1h>  UM'd  a  eanvius  or  wjuivalent  tilter  lining  for  the  fuunel,  witii 
means  for  providing  a  space  intermeiliate  between  it  and  tiie  sides 
of  tbe  funnel  for  the  filtering  thiough  of  water,  and  a  meana  for 
condneting  aucb  IHleiod  water  away  Irom  tbe  appaiatua. 

<:.-vi  >  i—Axig»Mt6,lS0t.  A.D.JAin>!t.   iKsd&Myr  door /or  eiycmfife 
tanis. 

In  {^aaide  treatiMiii  the  aaoda  are  aabjected  to  the  action  of  ej* 
anide  aolttiion,  wliieb  solatioa  after  tbe  pioper  length  of  tinn'  hoD 
eliijiHcd  is  drawn  off  throngh  a  filter  roaiposed  of  matting  or  some 
similar  material  situated  at  tbe  iHittoin  of  the  lank.  Thi"  rnattinj; 
•  >r  lilterinv  material  <lo<-s  not  ret.t  dire«-tly  <iji  the  tioiiom  of  the  tank, 
but  is  suji|M)rttsl  by  a  L'nitiii^'  or  l>erfi<rated  fali-(>  Isittoin  in  order  to 
allow  a  in-*'  juu's:!;^'  for  the  Hilution  wbicli  has  fille!>-<l  tlinmtih. 
That  iKirtion  <if  the  tank,  thenefon',  wliich  is  sitiialeil  i>ver  the  di.*- 
chaige  door  has  no  grating  or  filtering  material,  and  consequently 
a  more  or  leae  vertical  rolnmn  of  aand  ia  left  in  tbe  tank,  which  still 
contuns  cyanide  solution  with  gold  insolation,  the  rcault  being 
tluit  thi«  portion  is  bn|>erre<  tly  treated. 

The  object  i.f  this  invention  is  to  provide  a  door  so  >  oi)slrueted 
lliat  a  piece  of  mailing  or  filtering  material  mus  )h'  placed  upon  it 
in  order  that  the  tiltratiou  <>f  the  solution  shall  Im-  j USt as complete 
over  the  discharge  ijoor  as  in  the  ri'Sl  of  tbe  tank. 

This  invention  furthermore  ndate.s  to  an  im|>roveil  ionstru<  tion 
W'hendiy  tbe  do<ir  is  rendi'itsl  much  more  easily  clostud  and  also  to 
a  system  of  iMckinj;  the  siime  by  w  liich  the  Joint  between  the dOOr 
and  the  Itottom  of  the  tank  is  rendereil  tight. 

The  i.<bjecl  of  tids  inveuii"n  is  to  introduce  a  nii.\lui-e  of  steam 
and  sir  in  tbe  pulp,  wliereby  the  precious  metal  receives  a  quick 
chemical  action,  with  tbe  result  that  cousidenble  time  bi  gained 
ovwtbe'metbod  heretofore  eoapioyed.  And  the  inventor  cbim^ 
in  a  lea«diing  appnratiie),  the  combination  of  a  rece|>tat'!e  for  hold- 
ing pulverized  oiv,  an  agitator  mouiite<l  in  said  iveeptacle  and  hav- 
ijig  a  series  of  radial  hori/uiilal  pijK":"  each  juovidi-tl  with  a  st  riejs 
of  perfonitions  at  one  si<le  thereof,  a  seriii- of  H-rain  rs  or  blaiie?t 
iiKainted  on  vaid  agitator,  a  pi|H'  adapted  to  supply  to  said  agitator  a 
mixtiire  of  steam  aial  air  from  a  proper  soun  e,  and  means  ailapt<-<l 
to  rotate  said  iigiutor  when-by  the  dioeliarge  of  steam  and  air 
ihrough  tbe  jiei^oratiooe  of  .■^lid  pi(ies  is  directed  I  toward  the  rear 
while  the  said  scrapers  or  blades  are  moving  in  the  oppeaitB 
dbcdion. 

Digitized  by  Googl 
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The  extnu:tian  oi  valaabl«^  metala  (rum  ore«)  tliroii^'li  tlii'  lixivia- 
tion  prooeaes^  aoch  as  the  cyanide  and  othets,  althoudfli  allowing 
th«  adnBtagcaiM  working  of  Unr-fmie  adU  has  one  lult, 
that  man  or  1««  metal  reinaiiw  $n  the  tailinga,  and  fhm  Xnmm 

occor  caused  by  the  eliniy  particlm  mntahted  in  thp  piiheri/cil 
nn's  c'*'i(Tiiti'>!  fniiii  Htty,  taU',  jiikI  tillier  mincrnls  w1ii<'li  f\<i^  up 
llic  nif?'h('?i  (if  llic  li!l4'rinv:  I'lotli.  ami  thii;'  pri'Vi'iit  tlii'  suhilion 
fiNim  j'oink'  throiich  fn^'ly.  In  Mioh  apiKiratiis  the  on-  in  introiliicol 
ah  l  ''ir  liition  a<l<l«tl.  atnl  wher«^  it  luipiiciiM  that  the  ore  \\<^  in 
dilkrfnt  (rradf"  of  valw  iii>i<li'  thf  taiil«.  wiliilinn  can  net  ilb- 
wrive  the  metal liftTiiiiM  partit  lt^  in  an  cmti  manner,  ami  at  the 
same  time  where  it  enters  fir«t  it  will  affect  the  pulp  more  thor- 
ou|ri>l7,  and  as  it  goe*  down  to  tho  bottom  will  taire  the  ■limen 
fonniog  with  dqMMltIng  (hem  aroaiid  the  aperture  throokth 
which  th«  solution  ts  drawn  oH,  and  e\ien  several  after  leat^ini^i 
will  not  ri-nnive  tlieni.  To  iivfrcoint'  tln-M  iJra-.'  'inrks  if  is  n(>(vs- 
sary  to  mnstnirt  a  nu-chaiiiinl  ap|mratiis  «  (in  li  uhull  pn^pe^iH  tlic 
roiHlilioii  of  letii  I.'  Il  l'  -111  . I  k'  liipiiilK  nctih-ii  l«i  ilis^olvc  the 
inetuls  pi  tiiixnch  the  jiiilji  mil  ^l>«^'l•  of  lime  to  (TA  eriutl  hy 
the  ojierator.  Some  ores  are  liahle  to  contain  chi  in  .  al  ^iitjstances 
ntardiog  the  ettectiraneag  of  the  soluble  agent  utK.-«l,  «ud  wlure  it 
ia  of  great  import  to  remove  tliem  ««  quidcif  as  pa«riMe  to  keep 
tbem  from  gc^ng  into  chemical  action  with  the  solntiaB  used. 

The  objert  of  this  invention,  therefore,  is  to  combine  the  aiv>ve- 
mentioin-il  t-onilition!'.  «n<l  the  appun«Iiw  <  aii  he  iimiI.  in  a<ltliti<in 
to  otlitT  millini;  jilatits.  to  ix-eeivc  thf  lailinip- ■lin-rf  from  tlie  mill. 
The  flltrule  etiii  Ite  exiiinine<l  in  rifii'ril  to  the  vahiahle  luineral 
matter  which  may  exi.^t,  jiivinj:  the  nietHlliiruir^l  the  mean"  of  kiv- 
iiij:  the  valnalile  kiUh  <.i  mereiiry,  mppi'r,  silver,  Kol'l,  an'l  the  like 
whicii  may  iVirm  through  tlie  r  hcmieal  or  eleetrieal  action  in  the 
nmiilganiatoi^  wbereaaeh are  n-'cl  uii>1  »  ht-retbeexlnivagant  uw-  oi 
copper  sulphate,  inercttvr>  and  aalt  is  in  moel  caaea  tiie  caiue  ui' 
the  solnlnljty  of  gold, 

The  inventor  rlainw:  An  ore  filter,  eompris'ijig  a  funnel  shaped 
tank,  a  Imsket  or  filter  holiler  removatily  arrantre«i  in  said  tankstid 
flttin;:  din-ely  against  ilx  inner  wall,  a  lilteriiii;  teMile  stretcheil 
over  the  inner  siirfm-*'  of  .Kii'i  iKisket.  a  top  <ir  IuxhI  for  the  lank,  a 

>^haft  eXten-ii  i:   .1    'A  rr.s  nr.:    i.i  ll:.-   1.1:1.,  .:ni:    I  wrcw  moinitcd  on 

saiil  i»hafi  and  !>|)u<.t-<l  at  iti«  iiiiHT  e<Jgi'  therefruiii,  ttieiiaid  cR-rew 
having  tlie  end  of  ite  upper  tntn  tamed  doiwnward. 

ei-'rtt.ft—lff  ,''-     .•»<>!.    A.  P.  Jaksw.   Apparattu for  eharging 

Of  dinclnli^/mil  •  tfltf.  dr. 

Is  OOmhinatioii.  tIh-  ;.:iir  of  tank.s  nitnateii  one  above  the  other, 

athrtng  macbaaiaiu  iut  mid  upper  tank,  baviog  a  hollov  support- 
lag  or  opantfaag  ueebauiain,  and  Htiniiig  mechanlaon  in  said  lower 
tank,  hA^^ng  Ha  ot'^fMlng  Ba«chaiif«u  in  11m  with  the  hollow 
merhanifim  nf  f  lie  iqipsr  tank,  and  meami  lor  nisiDg  aald  ot>enilin); 
m  -.  I  .  .f  the  lower  tank  bitosaid  hollow  nMtdmaiam  of  the 
upi>er  tank. 

Bsmm—Dttmber  s,  i90t.  A.  C.  Gotnoni,  W.  HtmnninGii, 

and  ('.  .Iakuzv.vski.  A/iju'ratvtfitffktneorirjfiifpirt^ommeud* 

iniw  I'lii'lif/ra/'hlc  ri-'iilmitit. 

The  con.hiiuition  with  a  ve^i.sel  havini;  a  loofH>  lid.  a  sjMnit  oront- 
itA  lor  Ibf  uutUosv  of  liquid  and  a  conicsil  Ix.ttom  ami  with  a  pre- 
cipitating noaterial  containe<l  in  said  ve«.<el,  <if  a  iiilie  luivinga 
funnel  shaped  end  reaching  witliin  said  reseel,  and  of  a  second 
tube  provided  with  •  cock  connecting  the  aforemid  psedpitatimr 
vassel  tttid  liinnfl  shaped  tnU-  with  a  .weond  ve^-jel  or  receiver. 

689799— l>tceiuf>ng4,  J90I.    it.  L.  Gb^tw.    Ort  ItMriuHgai'iKirniiin. 

Ttie  app«TJitM«  for  in  estrsetinir  ores,  <>nns5(rtingofa  plurality 
of  tankf^.  a  pump,  a  diH'harne  pipi' Icailinjr  from  siiid  ]iu»ipiiiiil  hav- 
ini; a  phirnlily  of  lirancheK  leadiiii;  to  the  H-ver.il  taiik>  and  jiro- 
vide<l  i-arh  with  a  dinchara^-  lii|<e  which  may  he  tiirtu'd  axially  or 
swung  vertirAlly,  valves  controlling  the  sevenl  brancliets  and  a, 
flexiWe  aapiily  or  auctioa  pipe  leading  to  the  pump  and  arranged 


to  lie  rihilttxl  from  tank  to  tank.  leven«  i-onnecfed  with  the  wveral 
diMcharvre  pi)i«i  whereby  they  may  Ihj  lurueil  axially,  aud  ineaiiM 
oonneete<l  with  the  lower  end«  of  the  disi^haiga  ptpes  whctriiy 

(they  umy  Iw  swung  vertically. 
«90Sn—f)etanber  Jit,  1901.    G.  Rrascn,  Jr.    AipUtting  marhSnr  for 

lynn  triluil. 

.\n  ajtitatini;  nmi-liine  for  tin-  In-atment  ot  ^rolil  mul  silverore  by 
I  the  cyani<le  proeeH-,  cotniiri.'intr  an  aultatiiii; tank,  havini;a  coni<-al 
,  lM>tt<ini:  a  heating  chamber  Hirronmlin^  the  conical  hottom  of  the 
;  airitutini;  tank;  means  to  heat  ^aid  chaml«er:  n  rotary  piiiiip,  cen- 
trally disposed  in  the  totaling  tank,  to  lake  the  solatioo 
tirom  the  bottom  el  the  tank  and  disdNnge  it  above  tite  top 
thereof;  a  roUtr  deliertor,  adaptad  to  dlstrifante  the  aohitian  over 
a  stattonarr  deflector;  and  a  stationary  deflector  aiBxed  to  the 
ca«mi;  of  the  pump.  a<lapti>d  to  deflect  the  aoiution  to  near  the 
4><1^>  uf  the  agiltttiuji  tuiik, 

'!:>f70e—Jamiarp  fl,  190t.   F.  H.  jr«ta(fKiyical /Obr. 

The  cotutnnati'in  of  a  ve-'Bcl  havitis  a  conical  ti'h  r  -.  |  t  im  an<l 
an  f<utlet-)iorl  for  the  fillratt'  beyond  nnch  neiitnui,  oi  means  ic 
wtahlii-hin};  nii  eiid-to-eiid  circulation  of  the  ve««'l  contents  alntve 
Siiitl  sei'tiim.  a  conical  .-spreader  and  an  opiio^itely  facini;  conical 
bafflei^te  bnviiii;a  projeotini;  spiral  flange  Kiicee^ively  intcrfHiMetl 
between  tlie  eiuh*  of  the  vessel  aud  arranged  adjacent  to  said  coni- 
cal fllterse|iitnm  to  intimately  direct  such  circulation  fiver  the  snr- 

!   face  tliereof. 

'UK  ITU — April  s.  iw-f.    K.  I..  SiiAiteNKTK.    .\  i>}xttfiUu  j'ur  UuiUmt- 
ment  vfm*. 

■\s  a  means  for  teciUtating  the  diaulving  of  the  valuea  in  ana, 
the  comUnation  of  a  leaching  tank,  a  ooiidnit  leading  from  and 

dif^-hurvcinc  directly  into  the  tank,  and  means  in  the  conduit  con- 
nected with  a  heatiti);  nieiliiim  r^upjily  for  agitarind,  dreulaLing, 
and  heating  the  lii^uid  contentf  of  the  tank. 

neSOlg — April.',',  IS>f>J-    .1..).  IlKitvKv,     Cwiii'lc  /'nd. 

fVanide  tank  havini;  a  taperini;  liottom  atid  a  central  cone  ar- 
ranv'ed  in  connection  w  ith  the  iHittom,  an  annular  linini;  arran;:ed 
in  the  tank  and  open  iit  its  lower  end.  a  filtering  scnt-n  coniiectini; 
the  lower  end  of  tin  1  iiIti^-  i    1  1 1  in  r.i    -one,  the  air  an. 1  water 

pipers  the  clituging  aud  tli.'>blmrgin)2  i>\ixs,  and  the  fon-ing  lueaitis 
oonnected  with  smd  pipes. 

r,;»'u'I r,,  itiO"     T>.  W.  O.  Moniiri!.    linml jiiH.r. 

The  comliinati'in  Willi  liie  lead  lining  of  a  tiller  linrr»-l,  of  filter 
I  nei'tioii*  or  plate:?  havinjt  proje<  tioii>i  on  their  outer  fides  and  jht- 
f'lriitioiiM  through  Uie  plai«a  betweeu  tbti  pro|eclian«,  and  liaviog 
Ik. lit  ends,  whereby  the  platee  may  be  united  to  the  lining  by 
hurnini;. 

'  'JSSJIJ—Man  0,  JitO.;.    PbW,  C.MoMKEH     U'liri-I  jilU  r. 

The  combination  with  the  Unliw  of  a  tilter  barrel,  of  |>erforat«!d 
Alter  BBctlaoBi  and  menia  for  auKxtrtinK  said  sections  and  securing 
tiiem  to  ttw  Mttinft  aald  aeetkma  having  their  mQaeeut  ends  so 

constructed  and  arniUKed  (o  fomi  a  loiiiriludiiial  channel. 

701^ii — May  .'7,  JIKk'.    F.  D.  \Vot)i>.     .Vfiid*  fur  uiirhiii'i  i-rfy 
the  egmUe  ptvctMM. 

An  appantna  for  treating  ores  oon^sting  in  comt^ation  of  * 
plurality  of  aligned  containing  tank8,a  transveraely  concaved  end- 
IcH!!  )>clt  pasdng  ttm>itgb  and  retumiug  beneaib  each  of  Mid  tankf, 
an<l  upon  which  the  on-  in  esnied,  eaeh  of  said  helfi?  dischartini; 
i|y  load  n(>on  the  Iielt  of  the  next  MK-^ttdint;  tank,  in«iiii'  for  driv- 
in-;  riaiil  heltf"  in  uniHin,  mean."  In  which  Hiid  Ih-Uh  are  kept  traiis- 
vei-^tcly  <t:>r,  u  I.  1  and  rollern  di..ij»Kt"il  at  interval?  in  !^aid  tniugh.'i 

tuid  over  which  tlit:  bells  pass,  whereby  the  latter  are  given  an 
I  nndulatory  movement. 

'.iijM'i — }nn>-  ID.  V.iO.'.    F.  11  T  ini.      M  '.<Hiii''ii<ti! jill,,'. 
I     In  luetallurgic  lllters,  the  coudiinatiou  with  the  ekwiHl  |>erio- 
miod  tank  lutving  an  internal  fahiic  septum  with  «tretci>er  f mme 
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therefor  to  ra*  ngiuBat  tbe  tank  walls  of  tb«  iml  pip«  IcMlinit  into 
the  tank,  bottom  and  tb«  aepante  wash  water  pranirD  tnbe  united 
to  aaiii  ieeii  pipe  bctTOcn  tbe  intet  and  «mt1et  valvcn  tlit<n>nf. 

703480— Jhm  17,  ISOg.   S.  BlBNAK.  Apparattu for  Ireating  o^p<i 

A  jilaDt  fur  thi!  trcatiiiont  of  nnv,  compriMiiij;  a  nafi'ty  vcf*H>l,  a 
mixer  revoliilily  iimiinteil.  a  «'ttli-v  r»>vr>lnhly  iixiiititcil  i(t  :i  Ikwit 
U've!  tlmii  l\w  iiiixtT,  ami  a  still  rovolulily  iiniuiilcil  at  a  li«wer 
levul  Itiiiii  till' VL-ttler,  and  pipis  (soanectiog  the  M-vcml  vcr-i^-lh  lo- 
|getber,  tlie  (Mirtiou^  of  the  sevcnl  vessels  and  jtipc^  with  wliidi 
tbft  auuuauiaciil  solution  ot  ooppar  comta  In  ooutuct  being  <al  mate- 
rial indestructible  by  aneh  aolntlon. 

Tm^>ii!'—.liaii :.".),  ]:xK'.   A.  J  Anas,  A^vntft  fvr  fimipSMmg  foli 

md  »il'  iT  I'n'ii)  thrir  ixiluliimt. 

In  the  invdpitatioii  of  i^iM  and  rilTer  from  cj'anUle  and  otber 

•  H)ltuion,-'  xiiif  ).«  ii,«tmlly  i'lnployo*!  an  a  iirwipilatit,  and  tlii>  iiisi'  <if 
ipjti  vfssiO*  conlaiiiin!;  the  •"iliitioiiH  liai;  liwii  fc)uu<l  <il»ic<-ti(iuu)>li'. 
iHtii-'  111'  I' 1:1.' '  !■  itro-ncjiMtivt"  to  zinc  a  italvaiiic  action  in 

H>t  11)1  I K't wi'fii  tli«»  anil  the  /inc.  which  <-au«»f  the  |ircci<iii> 

nietal  t<i  1*  ilcjKji'ilOiI  U(miii  the  \o!wl  itii-trail  of  u|><ni  tin-  |>rcc'ipi- 
tant.  Owing  to  ihin  diflicalty  the  gonarai  practice  hais  btwin  to  ose 
vecBsia  conntmcted  of  wood  or  earthenwan^  which  we  inconTnt' 
ient  and  do  not  (acilitate  the  cleaniiw^  o|wintioa. 

Tbe  ol^ed  of  thia  invention  u  to  avoid  these  objerttons. 

To  thi»  end  the  invention  TOntilrtm  in  a  nietnlhirjiiinl  tilifr  for 
t<i>|iinnttinK  firei-ioup  metal  from  a  wilntion  contninin^r  it,  con^ii'tinf.' 
of  n  metallic  vesf*!  ami  a  zinc  siRintn:  <lispii(4fil  then^in,  Kai<l  voscl 
liaving  an  inner  rrmting:  of  t-nnniel,  H'lifr«;l>y  iialvMiiii'  autiou  Ih- 

tw\i-u  th<>  metallic  veN>ei  ami  the  /.inc  is  prevented  and  depoait  of 

preciiMii'  metal  011  the  veawl  avouliid. 

70.r}?f:—.htiu  iu,  ifm.  J.  C.  W  u-LAfTK.    mrr  ked. 

In  ii  lilter  1k'<1,  the  i-oinhlnntion  of  a  corniiraled  filter  .••lieet  or 
liiankei  havinjf  nunienub}  |ierfomtion!*  through  the  loner  iih  i' of 
Miiii  corruiinitionM;  a  r^eries  of  tran.sverse  .-upportin^;  Uirn  fonnei!  to 
Jit  under  and  receive  tlia  oorrugated  contour  of  wid  filler  aheet;  a 
aeriM  of  auparimpaaed  binding  attipa  or  ban  with  tnnevenw  cor- 
nigationa  and  dotted  anda;  two  iongitndinal  Mb  binding  atripa  or 
Lara,  and  bolls  adapted  to  holding  the  eeveml  membsn  together 
and  in  plaoa  within  a  filter  barrel  or  tanlt. 

7W.J.7,' — A'lijiiM'i,  tff  ij.    <_;.  MiKiRi;.    Aj'/xiniliiK  far  hiichhtfj  (ireii,  rti . 

In  ili^'»ilvin«j  the  ?oliililo  fMtrtions  of  onv,  furnace  pnxlin-ts.  and 
other  like  niateriali*  it  Iiai?  alwayii  Ijeen  dithctilt  in  one  o)K>ration  to 
diS"olve  the  lltial  trmxn  of  the  toluhle  ]KirtionH  and  at  tlie  Hann> 
time  completely  utilize  (he  difwolvini.'  power  of  the  acid  alkali. 
The  n  tukenini;  of  the  acid  or  alkali  liy  its  di^«<olvin);  action  timk«« 
Its  action  le-'iK  t'nernHtie  towanl  the  tini.*h  of  the  o|i«-n)tiou  at  the 
verf  time  when  the  more  difttcuH  soluble  particlca  needing  tbe 
moat  nneiDetic  dlaaolvlng  ««tion  ata  nelad  upon.  This  not  only 
aaoaaa  kiaa  of  laagant,  bnt  also  Anther  loss  on  account  of  the  poor 
extraction  of  tbs  aolnblo  elementti  di^nin-d.  AUh*,  in  the  c^.^'e  of 

ore*  of  il  talcofe  or  (!liniy  nature  tl  .  tnl,  (M^rtion^^  in  the  form 
of  i<lime*  prevetit  jien'olHtion  of  tin  sulutiona  in  tank."  hy  clou- 
jtina  TheiM' olimi  li  -iil  I  l>o  wp«rated  and  tllteretl  >H.'|»irat«'ly  liy 
known  inetho<l.s  Tin-ii  tiie  reruainin;;  iM)rtion  will  easily  allow 
perci  >l8tion. 

The  oltjoet  of  tliiH  invention  is  to  provide  an  iniprovi-^l  api«>it(U8 
for  the  purjios!  of  overcomit^  tlx-sie  dillicultie!";  and  with  thia 
object  in  view  the  inventum  conaista,  prinuifily,  in  a  hollow  tran- 
cated  cone  mounted  to  rotate  about  a  ccntial  lioriaontal  axial  lino, 
p«Dvid«Hl  w  ith  an  opening  ni  one  end  to  receive  the  material  to  lie 
urit^i  upon,  an  o[H.'ninj;  at  the  oppmrite  end  to  receive  the  fluii^ 
i^olvetit,  meaiiK  fur  acluatin;,'  the  material  lhr\:int;h  the  '  hm'  i  >  '  i  ■ 
direelioii  and  lueaiid  for  actuatiujf  the  Uiiid  iHjlvent  thnnigli  liie 
cone  in  the  oppoaite  diMCtiim  simoltaneoudy  with  tbe  paaaaga  of 
said  uuUerial. 


70&(]';t—Auif»iM  «,  J90»,    A.  £.  JoBMiox.    fVltr  M Jar  «kiormation 

The  combination  ui  li  a  -  hhu  iii.j i  11  barrel  or  tank  of  a  lllter 
l>pd  placed  therein  and  con)|io«  a  i>l  a  -*rieH  of  l)arH  plaee^l  side  hy 
("ide  and  havini;  jrifiove?  in  their  .^idp."  lonnink;  Hiiaci-^  for  tillering 
material,  the  corners  of  Die  l>arM  N-inj;  cut  away  to  jiennit  inwr- 
tion  of  the  filtering  material  after  the  liarn  are  placed  pide  hy  hide, 
and  binding  atripa  located  at  the  ends  of  tbe  ban  and  covering  the 
ftiling  opaidnga,  th«  aald  abdpa  being  soenrad  to  the  barret  to  iiold 
the  iillar  In  plana,  an  ontlat  bdng  farmad  in  tho  Iwml  below  tb« 
filter. 

708494-^S9Ui^  »,  JSOg,  J.  RinuALL.   jIj9ibki(im  >i>r  eabwciin; 

In  un  apparnttis  for  treating  ores,  the  rambiiuttion  of  a  series  of 

tanks  with  a  wrieM  of  ai;ilutor!<  ainive  Mtid  tank;^  and  di^^chari^in^ 
into  llu-  name,  wi  arran);ed  that  the  overflow  of  tlie  Holvent  fluid 
from  each  tank  discharjjefi  into  the  agitator  over  the  next  adjac  ent 
tank  and  from  thence  into  the  latter,  and  mean!)  for  ci:>nve]ring  the 
ore  front  the  Kittoiii  of  each  <if  »<nid  tank.'  into  the  a^ptntor  directly 
al>iive  the  adjacent  tank  for  discharj^?  into  the  latter. 

Tom.t'i — Stiili  iiiLr  />i.  lutm.    .1,  IlitoW  N.    lire  Itiifhin;)  iijijMirotni. 

.\i>  »p]uirulu:<  for  iMu  hin^  oi-e.-,  iMmpri.^ing  a  tank  ailapte<l  to 
contain  water  or  other  l)>|uid,  a  conduit  connected  to  and  extend* 
in^  upwardly  from  the  tutik  and  liavin^  the  plurality  of  cliaiabei^ 
a  hopper  diapoaed  above  the  upper  cbamber,  ball  valvm  for  con- 
trolling the  dlacbaigea  of  the  chamlieni  and  hoppetsi  alectro* 
majrnet!-  dispowd  ahove  the  valvfw  and  adapted  w  hen  enerieized  to 
raifse  the  >miin-.  the  hoods  and  defleclorsi  arranjnMl  in  tlie  chambers 
and  hopjier  above  the  electri>-nia)rnet^.  an  elci-tro-f;enerator,  a 
niovahh'  comiuutator  and  circuit  wirejt  cimtieeting  the  uuigneta 
treiienitor  imd  commutator,  the  Kai<I  iH^mmnitator  iH-ing  adapted  to 
eUaitgit  ilu)  etrcuit^  attd  tbe  eondition  of  tbe  ujagtiet& 

7<m»S—Srjilrni}i€r  ?.f,  1903.    D.  C  Botrr.    ApTynraUm  Irmlitiff 

Tlie  ditticnlly  which  fia.'*  lieen  ex|M'rience<l  in  treatlnur  tinely 
divided  «re>  hy  tiltrAti<in  with  a  cyanide  ."<ilniion  ii'  well  known. 
In  the  ease  of  battery  slimee^  which  are  produced  l.y  enwhing  the 
ore  in  the  battery  in  the  preaenoe  of  either  water  or  a  cyanide  «o- 
hition,  and  eqcwlly  in  the  oaaeof  the  fine  dnat  which  ia  produced 
by  <lry  cru^'hin^  and  which  heeomes  a  allme  by  the  addition  of 
moisture,  the  ditficulty  in  all  thewe  ari^^'f  when  attempt  is  umile  to 
lilter  tlie  material,  hj  a^  to  draw  off  the  nioi.»i(ure,  l)ecan«e  the 
hlinie-  I  I  t  j[>on  the  i-urface  of  tfie  filter,  and  when  tliia  <ollc<-- 
tion  reai  lt<'!4  a  certain  thicknet»<  the  fluid  w  ill  no  loni^>r  pana 
through  and  the  lilteriu);  surface  niiv^t  then  !»  cleaned,  and  this 
dilticulty  iM-giu!'  very  soon  and  constantly  increaHeH  »y.  the  filtering 
prOOiH-il)'.  .Attempt  haa  been  made  to  overcome  thi.«  to  some  ex- 
tant by  producing  a  vaeaniu  at  the  delivery  aide  of  the  filter,  and 
also  an  attempt  to  fadlitetetlie  flltnitlon  l»y  ci«ating  an  air  preeanre 
on  the  other  side  of  the  tiller;  and  it  haa  lieen  attemptinl  to  pre- 
vent the  coll<>4-tion  of  this  iinperviou."  coating  of  tiltrat4'3  by  ftir- 
l  in.;  aii  I  .iLTit^iting  the  <-ontentsof  the  tilter.  Sfi  far  there  haa  been 
11,1  mijuiii/cu  apparatus  capable  of  carrying  on  this  work  of  filter- 
inij  ["linies  suceewfully  and  wononiically,  and  fxtvi  m  :  ..';ini/ixl 
apparatus  is  the  object  of  the  pn-^ent  invention,  whu'h  i^iii.^isl.-^  in 
a  revolving  filter  cylinder  having  vacuum  cliamlM>rs  and  mean.*  for 
supplying  air  iir»'.'*«uis-,  the  (lltering  surface  lieing  arr:»ng<-<l  in  cylin- 
drical form  in.slde  of  the  vacuum  chambers,  and  the  inoile  of  0|ier- 
ation  Iwing  to  agitate  tlie  pulverixad  ore  by  revolving  tbe  cylinder 
and  by  the  presmn  of  compi  eawid  afar  and  dlaaolvbig  tho  gold  and 
the»ilver  in  the  presence  of  a  solution  of  potanmnm  cyanide  and 
of  the  oxygen  derive*!  frfim  tho  wnipn^siM!  air  and  the  removal 

•■f  llii- -rlulirii  .  .  iliL'  ■111-  '-"I'l  silv<-'  iiv  1 1 ItnUioH,  aji^islerl 

bs  toe  vstcsiijiii,  and  the  c«.-':,J  iijiu.u.-  ix-jovc.,i„  the  filtniti't*  from 
tile  surlai'e  of  the  tiller  by  llnnr  own  gravity  in  the  tnminif  of  tlio 
cylinder  and  the  lurther  cleooing  oi  tbe  tilter  curioce  by  a  bock- 
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wanl  hltwi  oi  eomprewipd  uir  ap|jlit'd  ai'tfr  Ihe  lilltrutg  Iherf- 
tbrooghoMMe. 

7Jft4f;~'—(>rujM-r  7,  Jf>n3.    R.  n.  Jai  KxiS.    miV.u.j  l,i„l. 

In  a  (KjttliiiK  (Aiik,  «  (iwtriliutfr  Imviiin  .lownwiinlly  exU'inliiit; 
liiwimrgc  (Hilletf  for  pulp  ami  lii|iii<l,  iiiuuir'  furMipidyiiii:  matfrinl 
to  mitl  (li.^trihutcr,  inennN  for  rotutini;  yuid  <listriliutt*r,  ami  uieauK 
for  misiiig  !«it1  til-f  rllmter  wiiili'  rutHliiif!,  whiTvby  tlM  dteMlmter 
ripe?  stoadily  al)ovt>  the  jicrnniiilatin);  lU'ixtj^it. 

7 l04'Ji>—l>'U>lxr  7 ,  iUO^.   S.  T.  MflTLY.    .l/</H;ni/«Jiiy'.>r  frrtlti«j?of«. 

An  apiuiruliiH  for  trattiDg  oron.  foiupris^iii);  a  rntJiry  « yliii<UT,  air 
inifltand  outlet  pipeBConnected  therewith  «t  upiniMtf  ttui«  thereof, 
■utonaatle  valvw  opiMMttely  dincted  and  controlHng  tlie  inlet  and 
catlet  pipM,  meaiia  for  fardiig  air  ttaroDgh  the  nid  iolet  pipe, 
riMwiH  fnr  beatinir  the  mid  air,  a  aolvent  coatalner  connected  with 
til.  iii'  'nirt  pii>e  whereby  the  imhTnt  is  fort'cd  hyiiri'lwilh  l\w 
ail  juirt  tiu>  nifary  cylindi'r  in  the  fr<riii  of  a  ispray,  nienii^  lor 
).'i<ver!iiiin  the  amount  and  pressure  of  air  ami  of  tlie  Hilvent, 
devicee  witliin  the  cylinder  fur  acatteriug  and  agitating  the  ores  »m 
^  Bald  Qrllnder  ia  ravolved. 

rilise—OttobfT  14,  liX'i.    H.  Smith  4iiid  P.  C.  BaowK.  Aj^^anOvit 
fvr  tt*e  in  i  jlniiiiny  prfcuni»  mtiah/isim  Iheir  orft.  ' 
In  a  lixivlittion  apparatti!>,  a  n'volul>le  tatik.  pipi'!<  couiUK-tiii);  a 

solvent,  air.  and  steam  to  the  taiilt,  meaiM  for  rotating  the  tank. 

an<l  a  pi|iv  in  the  end  of  the  tank  oppoatte  the  end  oontainli^t  the 

fdpply  pifx'. 

7Ji90S~Xui<tmljtr  4,  iUOi.    J.  J.  Pki.nwle.    Ikirrti  jiiWr. 

In  a  eUoiinatiain  hmA  filter,  a  ptaUonn  comprimng  a  aerieg  of 
perforated  mambeTs  or  sectiaoa  bavInK  the  end  portiona  theieof 
thiokcoed  or  enlarged,  «aid  einbi{Eed  portiunH  provided  on  their 
lower  ndea  with  prolonged  carved  facee  forming  snpporting  heels 
which  confonn  tn  the  t  <irvatun>  of  the  V«rrel  in  whieh  the  filter 
platform  is  tih.rt.il  m  I  ir  vi-<l.  i-inl  thnmph  vaid 

CUr^'ed  heela  :in<l  eooperating  tlii'rewith  in  holding  tht;  platform  in 

plaoe. 

7W'/"!/J — .VDiv)?i/<^r  IS,  /SOi?.    J.  P.  .Scm'CH,  Jr.    (in  mixiii;!  ihiirhim . 

All  on'  mixin;;  niuchine,  eoiupririnf;  the  following  eli'ments:  An 
ore  niixintr  tank,  a  fnlt*  l)ottoni  ini'luiliiip  a  ^tminiT.  ineaUH  for 
ili»L'liar);iliK  uir  l>eni-ftlli  tlie  ftminer  (4>  krv]'  tlie  im'^'lie''  tfiereoi" 
free  from  any  aeciunilUltioii  of  slime  or  the  liki  ,  air  suf>ply  [n\nv 
diapaaed  above  the  atiainer  to  effect  aeration  of  the  contents  of  the 
lank,  a  track  canted  bjrthe  xxppat  ooter  portion  of  (be tank,  an 
agitator  ahalt  havinij  itn  tipper  portion  polTgonal  in  enm  section, 
a  spider  haring  a  huh  entnttdng  the  itaid  (xdycnnal  portion  and 
earryinK  tniveler  wheelf  at  il,«  exln'miliet*  to  einjajfe  the  track, 
agitator  hari*  Mi^iiended  from  the  f'pider,  and  l«'ati'r'<  or  stirrers 
rarried  ■r,-  tin   ■K\r-.  ^et  of  l)eater>i  li«'in«  dih-piiMii  in  break- 

joint  order  with  relation  to  Uie  adjacent  tiet  of  ijeaten*. 

714St9^DeetiiAer  f,  ISOt.  J.  RANDALL.  flMhiffUmkcrileeanlinif 

Tt'Jrtit  /. 

\  wttlinj;  tank,  conriiMiii^'  of  a  Ijoily  liaviiid  a  vorlinil  nide  and  a 
iKjttotn  forined  of  sIoik;-*  of  different  inclination!' iin<l  provided  with 
a  c'entral  outlet,  the  f<aid  Hide  having  a  cutaway  portion  forniinu' 
an  overflow  li|i,  u  launder  encin'lin<;  ^aid  lip  and  providad  with  a 
diacbarBB  spent,  a  baffle  plate  of  cylinflrical  farm  connected  by 
■tri|Ni  lo  the  upper  portkn  of  said  atda  and  extending  into  the 
tank  1h<Io\v  the  tapandnoaiiy  to  thelnareredge  of  said  ade,  and 
a  pip<r  leading  from  aid  eential  ontlet. 

7lSe»—Iit>marff  Mfi,  I90S.  B.Ti  u,v.  n„rrtlj!Uef. 

A  filter,  oompriaing  a  rotitable  barrel,  provided  with  a  lead 
linfnt;,  the  body  of  the  taand  bring  provided  with  apertures  and 

the  lining  being  perforated  opptifile  -^atil  a|>prtnrpw,  a  leiid  launder 
arranged  on  the  exterior  of  the  iKirrcl  and  jiroviileil  witli  a  plm  alily 
of  lead  branch  pipes,  raid  hraneh  pi)M^  at  their  inner  end-i  beinf 
titled  in  iiaid  apertures  awl  cimnei't<-<l  to  the  letul  lining  uUkii  mid 

perfbrations. 


7I'J^'iS — Jiinititrti  ^7.  Stf>.i.    Z.  1!.  Sri  Aitr.    Apjiuratttx  h-r  tTiuiinfi 

A  tank  having  an  open  tup  and  a  concave  iNittotn  tunned  of 
pertomled  reinovable  plau»,  a  removahli^  conical  pUte  upwardly 
prrij<-i  [iii<;  from  the  <vnter  of  the  bottom,  a  parfonited  box  onder 
said  conical  plate,  a  layer  of  coaise  fabric  sttrrOunding  ssld  peif(t»> 
1  rated  box,  a  lilteriii);  nialcrial  inidcrhaiil  ]H'rforuted  plaleH.  a  pump, 
\  n  sttrtion  )iii>e  extendinp  from  Kiid  inmip  to  ami  throiiifh  the  niix- 
tnre  in  ^^aid  tank  t<i  a  |ioint  adjacent  to  the  npjMT  >nrfa<'e  of  the 
mixture,  and  a  dischaiye  pij-e  cxtendiiiit  from  .■Jjiid  pnniptoa  point 
Hiljaccnt  t<<  theojiiical  jxirt  inlaid  tank,  a  vacntnn  lank,  n  pi|>fcuii- 
nectiiig  said  vacuum  tank  to  said  perforated  box,  and  a  Huction 
pump  connected  to  aald  vacnnm  tank. 

710*X.i—I'f^rwtin      I'.'ii.!.    ,1.  h.  Hki  fkun  a.n.     ClilorimitiM  band. 

In  a  cfaiorination  barrel,  a  parallel  series  of  pipes  having  nnmer* 
ova  small  orifices  through  their  longitudinal  walls,  one  or  more 

headers  adajited  to  ri»<-<>ivin(;  the  ends  of  Hiid  pipes,  a  valve  or 
valve''  ointHftiiin  xiiil  header  or  headers  with  an  onf^iile  soureeof 
fluid  prewsnrc. 

719746— Ftbnuuy  S,  i90S.   8.  C.  C.  Ci7RRnE.   Mtohamm/or  mixmg 

and  tmrtng  li^tidt  mtd  gnuet  for  mt  treatmaa. 

In  '■on)l>ination.  an  alkali  niixiiii;  lank,  an  alkali  Hto<-k  tank  at  » 
lower  level  and  connei'ted  by  a  pipe  thereto,  a  mixing  chamber  at 
a  level  Wlow  the  alkaline  storajf*-  tank,  .said  mixing  chamber  hav- 
ing incline;'  l'.iidini;  fnnii  oppit^'ite  !-iilcf,  a  chli.>rili  \ai.t  sujiply  ]>ipe 
leadiuj;  fronialxtve  llu'  tojiof  the  inixin<;  ehamluT  into  the  iMittoni 
thereof)  a  stomge  tank  for  chlorinated  liquid  below  the  level  of 
the  mixing  tank,  and  a  gaa  aiippi;  pipa  lending  from  tha  tnpof 
the  mixing  dianriicr  ncariy  to  the  bottom  of  the  storage  tank. 

7aS8J4^Mank  JO,  Lw  H,  HncBBLL.  JtimAarge  mmujor 

ianit. 

A  diseharne  appanitus  for  tank",  provi'led  w  iih  a  casiiiig  having  . 
an  upwanlly  projeelint;  rini  provide'l  ivilh  "lioalder!*  havinj!  lonni- 
I  tnditially  inclined  nnderiaces.  a  funtu'l  iiaviiij;  a  lia.'^'  ])rovi(le<l 
with  a  de{>i>ndin^  offset  portion,  a  >{aHket  mounted  in  tlii'  recesa 
formed  by  saici  offset  portion  and  a'la|>ted  to  xcar  upon  tlu'  lop  of 
the  rim,  lugs  formed  on  (he  depending  portion  and  provided  with 
toagltudlnally  ctm-ed  upiier  tsces  to  engage  the  inclined  bees  ot 
liie  »lioidder<.  ami  o|>cratin>.'  tiandlcs  at  the  top  of  the  fnnnal. 

7>i4S!ii^March  10,  IWd,    U,  K.  Cam^ku  BurrdjiUer. 

A  band  filter  eomposed  <d  a  barrel  having  a  lead  lining,  and  of 
a  filter  bavlqg  ifgld  cores  and  snrnMmdtaig  lead  eaai^ga  mode  inte' 
gral  with  the  lining. 

7i$S49—Afril  14,  iSOa.   H.  fi.  Blus.   OmtrifugiA  Hxiwatmf  ma- 
ehine. 

In  a  centrifugal  filtering  machine,  the  combination  of  a  rotary 

shaft,  a  ilnim  nioimtwl  thereon,  a  perfornteil  (artitiou  within  the 
drum.  arraiif.'cil  concentrically  with  the  piTii>hery  of  the  drum  at 
.'.iich  distance  thenMrom  as  to  form  an  annular  ehanilM'r  alMiut  the 
)KiTforated  partitiiin,  meani'  for  supplyin);  liipiid  to  the  annular 
chandler,  a  iii>cliarte  o|.i'nin;;  in  the  bottom  o(  the  drinii,  a  iMver 
tbcrt'ior  ailiiptcd  to  Wc  lu  ld  npi-n  by  irntrifutnl  force  when  the 
ilnini  i.--'  rapidly  rotjilcd  lo  i-ermit  dijiclutrve  I'f  the  cliar):e*l  liipiiil, 
and  to  be  held  in  cloHeil  position  when  thedmm  is  rotated  slowly, 
and  a  discharge  gste  in  the  bottom  of  the  drum  at  a  point  nearer 
the  cciit.-r  than  the  di?<-Iiar%:c  '■jieniiiL'. 

7X7ieso—M«'i,-..i;tij^.    F.      Li.NDHhwooii.  Lauhntgtankfiitft: 

The  appanduH  c. jurists  of  a  tank  having  « central  diaehaiga  apev 
ture  provided  with  a  morabla  dcanre',  an  interior  fillar  diaphngm 
qiacetl  from  the  bottom  of  the  tank  and  having  a  central  dischaite 
aperture  registering  vvitli  thi-  tank  liiw  liaru'eapi'mircaiiil  provi'led 
«-ith  a  movable  (lofnre,  in  comlfitiatii-n  «)!b  M-rlical  tilter  mem- 
U-rn  i-jnlially  di>'p' irc'l  ami  fpa<>-<l  »|>;ilt  lietvvei-n  «iid  di?'chap.;e 
M^'erlun-j<  and  the  ualh>  ut  tliti  tank  and  euiuuiunieatiug  wilii  (he 
space  beneath  the  diaphngm. 
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7/7.*;.' — Mill,'  .',.  /.'A'/i.     II.  1  lii;s4  ilIV(^.     .Ijiii'imti" Jur  Imitinii  nn-.i. 

.Vii  'ivv  tri'iitiiif;  itiiimnitu^  iiiclii'liii^  a  k'iK'liili(.'  \  ;i  wttliT, 

B  lilti-r,  H  still,  ji  .1  ■ii.lcnscr  cDiitainin)!  a  oiil,  u  stoi  k  ^-ulnlitm  tutik. 
ami  ati  uh*<  <rt<ciua  tank,  8ai<J  aUtorption  tank  coneiii'tin^-  ot  nn  duut 
oaring  mmiHuniaiting  wiih  a  cooling  vrator  tank,  «n  iiux-r  ra^in^: 
■iMoed  from  the  outer  camng  and  cammnnioiUitg  with  tlie  stock- 
colatl<Hi  tank,  and  an  innennotit  «wrag  fipaced  fnnn  th»  inner caa* 
ingaiul  commnnicaUiik'  ^^'x^i  tl><'  <'<'■'  "f  tin'  i-imil«Mi«<>r,  whereby 
the<-ai)or!«  and  fluid  l•ml•rs,'ill^'  i>'  tn  tin-  •  oil  are  <  ;)ihi'i1  to  flow 
tliriuii;|i  till'  intifriii<i)-t  •■Ji^^inir  iimi  tliroiitli  the  alisorptinn  water, 
un>i  t)i(>  sil)>"ir[itiou  wattfr  is  i^uised  Ui  How  tiiruuj^li  tbc  iuutr  ciU<iug 
tu  the  *\'n  \i  ixilatkm  tank,  said  parte  facing  onnnacMd  together  by 
means  of  i>ipt«. 

7i81S6—May  iS,  190S.  P.      McCArtnm-.  IVwqmtofiFvn^iivifH*. 

In  i>n'<-iinljitiiii;  a]>iijira(<i.-^.  llie  <i>ii)lniiH(i<i)i  <il  ii  lank 
riirvfil  walls,  aaiil  Uiiik  iN-iiiji;  ailajite-l  to  lioM  the  «oliiliuii  to  )»• 
tm-ailf  l  Hiiii  iK'iij^;  ])n)Viileil  ttith  «  (Viitrsil  [iartitioii  aniuml  the 
»-xtn>initii'!i  r.f  whic  h  tho  liijiiiil  i"  free  to  einiilnte,  lilMck^  i>r 
liietV!-  Iiiaile  fuM  to  the  i>|ij«isite  •^iilen  <i(  the  tank,  their  iiiticr 

aurlacwa  being  parallel  with  th«  surfscef  of  th«  partilion,  ami 
eylinddiB  motinted  to  robate  oh  oppodte  sides  of  the  partition  ami 

|iuriially  iinnu-rx^l  in  the  .-'ohitiiai,  said  cyliinU'riilwJng  perfor!ite<l 
aixl  oiiitaininv  serai>  iioii.  the  eiKli*  of  the  cylinders  iMjinir  l<jeate<l 
as  el<i«' to  the  iiartitioh  and  the  Niid  lil<ieks  a.-"  \*  inai'lhiilile  in 
ord*  r  to  allow  |n-rfeet  free<loiii  of  iu<>vc<iut>iUl,  and  invuuiil  ktr  rota- 
tint;  the  eyiindL-r^'  ih  iv\ei>e  directloaa  vbeneby  the  liquid  is  set 
in  inotiott  in  h  cireuliu-  cnnviit. 

718746— Man      /JW?.  P,  W.  M<<^Ai'Pia5Y.  M"n„  0.,-  j„,,  ,p,i.,t,„,, 

In  |.r>N-i)iitalili^;  means,  tlii'  loinhinjition  of  a  Ijink  ada|>te<l  to 
hold  the  lii|)i<ir  iroin  uliieh  the  predpitMtion  is  to  U-  made,  a 
nutuber  of  |ierforat«d  cylinden  vontainiotf  scrap  metal,  «ai<l  cylin- 
dera  being  monnted  to  rotate  In  said  tanic  wiiieli  is  constmded  to 

receive  fwlotion  nt  one  enJ  luwl  discliarge  it  at  the  opimsite  end 
aVtrive  the  l<iwei»t  jiart  of  the  cylhiders',  the  latter  Ix-iiij:  arruu^'t-d 
in  surivsMve  order  trotn  the  feed  to  the  diselian.T  exlreiuity  of  the 
tank  and  |iartia!ly  ininiert^i'd  in  tlu'  solution,  and  -uitahK'  means 
for  prodm-inj!  a  current  of  limiid  throii^di  the  tank  I'rotn  end  to 
end,  whereby  the  eoutact  of  the  hquid  with  iht?  itL-nip  metal  iu  the 
tanks  is  fadlitatMl. 

7-'i>-S0:,-Jni\r,'.nm.    .1.  S  ro\'BKKN  and  L.  BVOVBKKK.  AppCMOM 

In  an  a|i)Kiralus  lor  extraclin;;  jirecioiiH  metals  from  their  nre«, 
the<H»inl>ination  of  a  tank  for  containing  a  c-yanide  or  other  suit- 
able soltitinn,  mtaus  for  naducing  ore  to  a  finely  divided  or  cuiu- 
mintrted  stKte^  one  or  more  conduits  cooneded  vith  the  solutloa 
tank  atid  atnnged  to  «upply  th»  oro  with  M>ltttion  incident  to 

the  r«  !  !■  li  n  lher\M|,  rnean^'  for  aL'ituI itig  and  iiiixinj;  the  >)re  ami 
wdnlioij,  ;u  ruuneil  |o  receive  the  same  frotu  the  re«liu'li<in  means, 
s  filter  arranj.'t  d  to  receive  the  ore  and  solution  from  the  ai;itatin); 
•  and  mixini;  niean.s,  ami  ailuptc'l  to  w|nir!ite  the  solution  from  the 
Oreit  one  or  neire  ■lecantini;  tanks  arriii',;ed  to  ri'ceive  the  soluli<m 
Orsohitioiih  from  the  tiller,  a  )ir<'ci|>itatiii|^  tank  which  ret^-ives  tlie 
dear Violntiiiii  from  the  decanting'  tank  or  tanks.  an<l  means  for 
tansferring  tlie  solution  from  the  pniui|iitatiug  tank  hock  to  the 
solntion  tank. 

7i9sm—Jnne  g,  1909.  J.  Stotkuh  and  Lb  Siovkksx.  A^lathn 

tinik. 

The  coiiihiiiation  of  a  tank,  a  ceiitr.il,  Ncrtical  cyliii<ler  arranj-iKl 
therein,  a  piston  movahh'  in  ilie  (Tvlinder  and  having  a  rod exi«(ml- 
ingthrongh  the  ujtiier  head  thereof,  a  gear  disiMMad  above  the 
tank  and  wlapted  to  be  connected  by  a  driving  eonneetion  with  a 
motor,  a  ahaft  stepped  on  the  piston  rod  and  keyed  to  and  ada{itvd 
tomoTererticallytbroui^thegBBr,  winpconnci'tedto  and  extend- 
inj;  inwanlly  from  the  vertical  wall  of  thetnnk,  a^dtatinij  menna 
i-arried  liy  the  said  shaft  ami  surroinn lin;;  ilje  n)i]K-reml  of  the  <  vl- 
ilider,  Mid  couii>ri('iiig  a  hejul  li!kt-<i  uu  thti  iduifl,  bUil«9«  diKpocLd 


I  below  the  «'ing8  and  ennneeted  together,  mid  blades  being  enrved 

'  it!  the  dirwtion  of  flieir  lenjrfh  nnd  iuolined  in  the  direetion  of 
their  «i<Uh,  tMiineetions  helwecii  the  outer  |>ortions  of  the  hliidi'S 
and  the  head  on  the  shaft,  (■■mnections  between  the  inner  jKirtioii^ 
of  tlicMadesand  said  shaft,  and  a  vi|>t^  comnuniicuting  with  the 
i-ylinUer  below  the  pistou  and  adapted  to  be  wjimet-ted  with  a 
8oun.-e  of  JIuld  pnaisura  aupidy. 

In  an  a|i|kaniliis  for  (*xtI!|ICting  prccioiiH  inetal.s  from  their  ore^, 
the  combinatioij  of  a  Alter  comprising  a  frame,  an  emtlcae  filter 
cloth,  means  for  driving  same,  means  lor  pressiog  palp  against 
tlie  upper  stretch  of  the  dotb  at  diHaieni  points  ood  separate 

receptacle*  arranged  t>elow  the  cloth  at  meh  r>oint«,  and  a  deeant" 

iiifl  vat  havinp  separate  tanks  coniiei  t.  1  v,  !•')  the  said  »  |>;Lr,i'c 
:   rece|>taile«  of  the  filter;  ihe  said  nei«irate  tanks  ouuiuitunealing 

with  the  vHt  Ht  their  upper  ends,  and  hanng  tilTod  diacbaiyaaat 

their  lower  vm\f. 

7  •n.%%f—J,tnf  n,  tuoi.   W.  H.  MoTTER.   AgOartnff  «pp«mtmi. 

The  <iiml)inalion  of  a  rockinif  |ilatforiii,  means  for  oiwnitinjt  the 
same,  a  frame  mi>nuted  tom;i|»ri>cale  ailjac«  nt  to  the  jilatlnrni,  t-yliii- 
ilrieul  taitks  or  vatstrunniontNl  on  the  imme  and  eii^ii^fititj;  the  plat- 
form, flexibledevioesoonnected  with  ttie  opposite  extremities  of  the 
frame,  guides  tfaeiefor,  a  liquid  containing  tank,  a  piston  therein, 
j  sterna  pmtmAng  from  the  «f>poBite  cxtreniitiea  of  the  tank,  and  » 
I  valve  oontnlled  conduit  connecling  the  opposite  nxtremitiesof  the 
;  tank,  the  flexible  devicea  of  tbelnunB  being  connected  with  the 
Itisloii  (item.". 

:.i<i.ijii—jiiiif  »,  I'Mi.  v.  \v.  McC.trFKEY.  Apparatiu  fi>r  tkepre- 
I     In  apparatiiB  for  the  pivcipit^tlon  of  dissotved  metallic  value^ 

the  tvimtiimitioii  1. 1  a  tank  adapte<1  ti>  h<ild  the  .sotnlinu  to  be 
treate<I.  and  a  perfonited  rece)itacle  containinn  scrap  metal,  the 
|>erforateil  walls  I'l  the  «ii<l  receptacle  l)ein^^  cotni-oseii  entirely  of 
till-  same  maierial,  saiil  ix-ceptade  lieiri^;  ]>,irtially  immersed  in  said 
sohitiou  and  mounted  to  mtate  Ihereiu,  when-hy  the  >*ohition  is 
made  to  circulate  throii(;h  the  scrap  njetal  for  thi'  ]inr|>osH'  h'1  forth, 

7Sf7iO — Jiihi7,  lltfi-i.    H.  Jli  NCAN  aixl  li.  H.  Siikkhiki.  A/i/t'ifitluf 
for  wpar<ilo"j  IffiflK /run,  f,,iUh. 

■\  !n!U!hine  for  separating;  li'iuids  fnmi  nilids,  l  omprisini;  in  coiii- 
I'iiiati  ina  framiii;;  and  K'ear,  carrying.'  and  traversing  an  endless 

I  Ijiaiid  of  filter  elolli,  automatic  slipdet'ices  for  securing  the  band,  a 
vacuum  box  or  suction  chamlwjr  located  upon  the  under  surface  of 
>^iid  bund,  and  an  interposed  ondlcae  band  of  wireelotb  or  ganse 

>  arriuiged  to  support  and  Xn\^e^  with  the  Alter  band. 

7SSTi8—July  14.  !'."-'■!.    F.  11.  Oi'UCKK.  H.  H.  Oi  rn  kh,  .1.  H.  Hiin- 
FEtxn,  and  J.  W.  Hah.   AjqtartUm  /or  u»t  i»  metallurgitat 

I      In  an  apparatn"  fi  M  "i  i  tinKores  or  other  materials  l  ontuinint; 

);<)ld  or  silver  or  otUer  metals  hy  the  cvanide  ]tr<x ess,  tlie  comhitm- 
j  tion  of  a  Ireutina  tank,  an  ahsori  .  n  i.i:ik  containing  a  caustic 
j  .Solntion.  a  compressor  an-l  connettions  as  descrilied  U-t«o«-!i  the 
coriipre!<soi,  treatins;  tank  and  absorption  lank  wliereby  air  or  )nin 
under  pr>>snre  may  l>e  lor<!«5d  from  the  coiiipr>'s*^or  thronirh  the 
material  in  tlu'  treating  tank  and  the  ^'a.H>s  released  (^r  fn^-d  from 
said  uiaterial  may  be  pawed  through  the  abeorbing  solution  in  the 
regenenlor  tank  and  thence  to  the  etHnpiaeor,  so  aa  to  permit  the 
air  to  be  u^  over  and' over  and  the  valuable  prr,dneti>  released  in 
the  treating  tanic  to  berecnvered,  as  and  for  the  j>nqK)eedescribed> 

TSetOG—Augtul  4,  iiKV.   L>  P.  BcBUOWB.   Xxing  end  diuolvinf 
appamtHt. 

A  mixing  and  dinolving  apparatus,  compTidng  a  containing  vtat- 

eel,  a  t)hsft  iu  aud  movable  rvktivDly  to  Mid  vo^ssel,  an  inner  and 
an  "Oter  s^^t  of  stirring  plafec  carrie<l  hy  nnd  arraiii;»'^l  aromel  and 
.  s^ll>^(anlially  |>iirallel  to  syi  I  shaft,  the  adia<enl  plates  of  the  inner 
iiiid  outt-t  hetb  convt'iviim  toward  eaeli  other  fron>  their  frout  to 
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tbeii"  iv«i'  tiliwiji,  anil  Hiirrina'  l>la<li's  si'<  uri'il  tn  tlit'  ivar  iilgi'j  of  sai<l 
plat<-;4  and  urraii^Hj  in  n  fpinil  line  uniiin'1  ttu'  f\ii\h,  tiic  r«rre- 
■ponding  blades  of  the  outer  Had  ion«r  aeXa  being  twisted  iq  oppo- 
site direetimia 

7J.7.y.(J — .linjiiV  It,  /.'*>.;.    I..  It.  Skinskr.  /•'■)7>r. 

A  nitcT  l)ur,  couiairting  of  a  body  portion  and  uepamtcd  tongne« 
pnjjictiiiu'  Interally  therefrom  Mid  receased  fnr  the  pmwgeof  (ilter- 
ing  f)ui<l,  «-nch  tongue  with  abOT«l«d  end, and  l)<n-«l«d  ft««6  <m  llu- 

7assas—A'Ugvat  U,  ima.  L.  B.  SKimiBii.  FiUer. 

The  combinaUon  in  a  filter  bed,  of  bam  having  each  a  hoAf  por-  \ 
tlon  and  a  ficrforatMl  side  ftaniie  with  a  hevplwl  edsw,  and  a  bewlt^l 

fan-  oiiititiliitiiifr  Ihv  licarint;  of  the  Hant«>  ui  ili.'  ailjact'nt  liar. 
136960— Avgtut  It,  jmM.   U.  8.  Footer  and  !i.  S.  D.  Htiunukk. 

MHat^stradmf  and  areMxmiUmg  apparatm, 

Th<>  combination  nf  a  mluUou-aappljr  tank,  a  nriM  of  iMiDr- 
coiiiiiiunicatini:  leacliiu^'  tankii  adapted  to Teoalveaoltttiaa  from  mid 
mii>|)ly  lank,  (lmin|)i(H>  loi«<lini.'  from  saiil  U'a<-hinf;  tanks,  a  laun- 
der into  wliidi  inaid  draiupijiM  are  arranged  Ut  dischttiigi^  an<l  a 
dbanoal  box  connected  to  eMid  knnder 

7.1ti().f;—.l<i;/iait  It,  V>OS.     n.  L.  l^ULSl.v.N  anil  II.  V.  KUlKPATRICK- 

In  an  apparHtii)'  for  twovoriiij:  |ir»Tioii!<  iiiftal".  the  coinijiiiatiou  ' 
of  a  conirul  v«'»<el  liavint:  an  inner  amalKiiinati-il  t'oppiT  Mirfaee,  a 
eonical  lu>ly  havintt  an  outer  amalpimatiHii-iipfMTt-nriacf' disposed 
oonrentrivally  witbin  the  veaeel  aud  forming  llierewith  a  namw 
inten>imce,  a  body  of  memiry  chatKed  with«nelMtti>po«itl\'«  metal 
in  llii-  int<.T"|iacf,  an  electrolytic  retwel  for  cbai^King  the  mercnry, a 
iiuTcury  Jinn)]!,  an  inlet  conduit  to  tlu-  top  of  lh«  inlpniiwiif  from 
tlic  I'ltTtrolylic  \'i'»'el,  an  outlet  condnit  for  mi'ii  iiry  from  tlip  l«>t- 
tom  of  tlie  intiTf^jiflot.'  t<i  the  pump,  a  conduit  from  the  |.iniip  to  the 
eU'ctrolytic  vt"!*."*-].  an  inU-t  conduit  at  liuf  hotlom  oi  tlii'  vessel  lor 
the  (dilution  carryim;  the  \alue*',  a  nonreturn  Miive  in  «iid  <  <induit, 
tneanK  for  I'on  injt  the  -lohitiivn  U|>  throucli  tlie  inler>[<:iiv,  and  a 
launder  at  the  top  of  the  vw.-l  to  reei'i\e  the  diHrliaiv'i'd  .Kihitinn. 

Iti'l'CS — AiiriU)'!  n,  Ifx).!.     H.  T.  IH  iUNT.    ,];»/n/ra.'iu<        t)>'-  Irvit- 

A  d«vioe  for  the  tneatnient  of  ore,  tailit^  or  other  material  by 
■olTentii,  Mtutoting  ol  atnk  kiviiig  s  conical  bottom,  a  ping  tai 
■aid  iMittom  and  made  flondoil  to  eomwpottd  to  the  angular  walls 
theri'of,  a  ]jump  or  fordng  davka  ditchaiging  into  the  apex  of  the 
:<nil  a  return  connection  balwMu  tiM  uppor  part  of  tfaatanlt 
and  the  suitiua  of  the  piiJC. 

7m9r—Augtal  19, 190$.  C  D.  Gmitb,  Barrel  fiHer, 

111  a  Imrn-l  etrainer,  the  combination  witli  the  .-^hell  tliert'oi"  i.f  a 
cfrainerthe  exterior  Hurfacp of  which  i»  in  contact  w  ith  the  liariel, 
i(.»  ihner  -«nrfac»'  U-in^  provideil  with  wiitahle  >itrHinin>!  perfonition-i 
ill  the  form  of  nlit."  (-(unhined  witJi  traufivtirH!  grooves  (wnoalh  the 
interior  surface  and  eKtahliFihltlg  cOnunililioatkni  iMtVeCn  Raid  slilB 
and  the  disehar>;e  o|«eninc;. 

7.1704<:—Aii<f\i^  J'l,  l!*/!.!.    J.  B.  Tai-nT.  W.      Trittt,  and  W.  f), 

TkMI'I.K.     J'nrijiiloliiH/  MHC  i»ur.  ! 

In  a  pri'ciliitatin;;  zin«-  Imix.  the  comljination  an  imter  inijH-r- 
forate  Ihix  having  a  valved  outlet  in  it.s  Iwittom  and  a  valvii)  imtlet 
above  its  bottom,  a  launder  at  eadi  outlet,  and  an  inner  removable 
rinc  holding  box  having  •  perfomted  bottom,  and  mpported  in  th« 

oul<-r  liox  ahove  the  Inittoni  of  tiie  latter. 

7iti&Sit — Auywt  16,  lUOS,    K.  1..  V.  Naillck.    Appat%U\>t  j'ltr  eX' 
itMtias  t/M  mid  oAtr  vtelabfimH  ora. 

In  an  appatatnalor  extnuttog  meteia  fran  otet,  the  comtaiaatiaD 
of  a  ranceutnting  tank  coDsistlDg  of  two  cone  shaped  seetlonit 

secuie<l  fogethprat  their  larv«"«t  dianu'liT  hy  means olstiitahh>tian(;es 
an<l  i»rovidoil  with  an  iiit»;rmediate  strip  .'«'ciirvd  l«'ttt  eeii  sjid  llaiig<'sf  . 
and  projecting  oatwanlljr,  a  settling  tank  diapoMd  around  thaoon-  ■! 


i-<«ntratinii  tank,  a  jH-rfonUisl  diapl  ragrm  placeit  l)clween  the  mn- 
eentratin^rand  r'cHlin-;  laiiksauiJ  ■supported  u|m>ii  said  iiilenutsliate 
Strip,  an<jiainiital9)e  bracket  bolted  to  the  aettling  tank  and  adapted 
to  form  two  horltontal  aeettona  wtthfai  the  aettling  tank. 

7S814»—Slitlanber  «.  tMkt.     .1,  It.  \>y.         o.vh.w  and  VV.  A. 
MearRK.    Aftp^triiti'y /"•■  ^  •  Ir-irtiu,,  -ji'^ii'i         1,11  I'll!'  In. in  (Ufir  m-i'.". 

Appnratil«i  for  trealiiiir  or»'s.  consisiini!  of  a  cloiJe'l  contailiiii}? 
NCM^el  or  val  pnivided  «it)i  lixeil  internal  blades  or  win^s,  a  rotat- 
ilii;  liolliiw  spindle  pmvided  with  Uill  bcarinus  and  havin;;  hollow 
hinder  <ir  1  waiters  s»l  iit  an  anyle,  me:in.«  fur  laisiri^  and  louerinir 
thespiiidh'  in  the  vat,  lieiirini.'  lor  rctatiiiu'  the  s]iiiidle,  ami  means 
eonint'l»-d  w  ith  the  vat  for  sii|'pi>rlini.'  (lie  ;ieariiiL'  anil  ^leadyiu;; 
tha  Hpindlti,  all  cuinbined,  arrangnl,  and  operating  aa  shown  aud 
deacrilied  and  for  tlie  purpose  set  forth. 

:  iAi^9-^S^iaiAerg,  J9i>S.  W.  R  HoiontMAX.  JHeriee/ortMoffiv 

In  a  device  for  treating  alimH  having  a  liquid't^t  ease,  a  din- 

diaix'e  jiipe  provided  with  a  valve  in  ihs  bottom,  an  inclined  floor 
ill  said  ciise,  s|>apwl  ham  on  raid  floor  and  the  Hidt"*  i>f  the  case,  a 
tilterinif  lubrii' i  iu'erimr  saiii  1>j»rsaiid  merlappiiij;  Ihe  upper  eil';e 
of  the  lank,  a  uioldiug  to  hold  tlie  fa>;ric  in  o|>er%tiv«>  |>ot4ition,  and 
pipes  ]iro\ided  «-itb  atoppeta  leading  from  the  Alter  oat  throimh 
mid  u»»e. 

74f>r!it—.'^f<*''mhfr  .:«/,  .'.'if/.;.     V..  P,  St/)AS.    Jl'ine)  fittrr. 

Ill  a  liarrel  lilter,  the  nimliinalioii  w  ith  the  l^iirnd  of  a  partial 
linini.'  of  [xiroii"  liller  lilo<>ks  litling  clonely  together  and  liux  iug 
•.TiMives  foriiie<l  on  tlieir  iimlei-.idi's  which  intercounect  from  block 
to  block  and  fonn  drain  chaiuiete;  meana  ba  aealing  said  draining 
channeU  from  tlw  inner  space  of  llie  barrel,  and  a  dimhanrn  port 
leadin^r  from  the  drains  out  of  the  harr»  L 

74lHI^(MiobtrlJS,JSUJ.   11.  II.  Tao»nN>.N-.  Appw^amfwtxlma- 

\n  apparatiM  for  exinictiii^  prceiotui  metal.".  compri<iog  a  recep- 
tacle jimvideil  with  an  outlet,  n  «Ti«-7ii>f  hoihly  iimvahle  and  loosely 
niomite«.l  Hailatin^rannsnradnaliy  decicasiii:;  in  leiiirtli  ami  ailapteil 
to  be  retainotl  in  tlu-ir  openilive  pnsili'in  w  lii  ii  rotated  in  one  direc- 
tion and  to  asMuoe  an  iii(>)K'ral  ive  posil  inn  u  hen  im  ivi- 1  ir,  an  uppo- 
t>iU' diructiuu,  a  niiatahle  lueaur  iur  suHpeudiii);  luid  uritm  within 
(aid  receptack,  said  i-oiutable  uiennn  and  arms  bodily  movable,  a 
aeries  of  screened  uoulea  oominanirating  with  said  n>ceptacle, 
means  for  su|9l>'inga  (tyanide  solution,  eouipresMl  air  and  water 
to  each  of  mid  noiules  either  aeparati-ly  or  iu  any  preferred  com- 
bluatiou,  opcnitini;  mesne  for  Mdd  rofatablo  means,  and  means 
coiiimuiiicalini;  with  .said  supply  ini^-suis  mid  tbo  aoid  ontietior 
exliaU2iting  tliv  iittluliou  from  said  r>'4:>i:-{itit<:le. 

?4t40»— October  JS,  ja&t.    \V.  K.  Hoi.i>CR>iAX.  LMOtingtrnk. 

Tn  a  tilteririir  tank  havinj;  vertical  "lati"  covered  ninth  a  filtering 
fabric,  a  lllterinn  |i«irli(i->n  exieiidi  il  iicro#«  >«ld  tank,  a  troujtli  in 
its  lioltoin  for  the  lillrale,  and  an  oritiee  tiiroui;h  the  tilteriiti: 
fabric  uC  na'ul  tank  into  wtiicii  the  liltrate  from  raid  tftiugb  m 
discfasTged. 

741  i;0—(>ri;L:r        r.n.t  ':.     \.  I-:.  .Johnv.x.     [{,irnt  lUl-r. 

In  a  barn'l  liller,  the  combination  wiili  a  suitable  liarn-I  or  cyl- 
inder, I'l  a  liller  ha\  iri(;  a  pcrforalc^l  l>Mttom,  side  walls  extending 
below  the  bottom  and  eiitM^ritij!;  tlic  Lmm-l  on  the  iu»ide,  lillt^ring 
material  n-siiii^' on  the  is  <tti>m  and  confined  bjr  the  Side  walls,  a 
top  porfonted  pbite,  and  mitablo  means  lor  securing  the  filter  in 
place,  a  dianncl  being  formed  underneath  the  bottom  of  tlie  filter 
to  receive  tlie  filtered  Ikpiid,  tbo  barrel  lieii^  provided  with  a 
vaU^  oathst  in  eommnnication  with  tha  said  channel. 

74$SSa — ym)en^)«r  19,  1909.    J.  A.  Oodks.    Proeaa  of  vctratUng 

The  protv."."  of  Ircaliiii'  tfold,  silver,  or  other  liictaln  from  a  cya- 
nifle  or  prinuiry  sidutioti,  coiioiisting  in  mixing  in  a  rereptsria  a 
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given  qaantity  oi  md  priuwry  solution  with  a  given  quanttty  of  a  1 
aecondaiy  anlutinii  luTin^  a  metal  baao  and  capable  of  liberating  | 
the  ttUlalif  in        I'ritiiart' Mtlatkm:  Ksriviri);  siii!  tnixturf  in  ni'ni 
vewel  until  eniil  lilji  nilion  is  jiartially  ('(foclnl,  tlit-ti  pji^^i-iii^'  mi'i  | 
mtxtim- into  :i  H'l'i.mi  n  i  i  ](tai  l<' ami  iiuitnlt  r!  tlici    n  ~  .  i~  i  i 
*Uw%'  :i  vt_>Hi\*\vU^  I'^'niiiiiniilin^:  «tf  ^i\A  >'ilMlii>tis,  fr.an  ■  nni-  j 

nin^;  tli>'  uiiM'il  dilution  iiktMU  H'ttlinu  tank  an- 1  allow  inyr  i  '■  ■  r  ir, 
(Imwing  oil  the  cle«r  goluiion,  ami  then  dryiii^  thti  prwipitutloii 
and  praoing  and  uteltini;  it  Into  bnllion. 

7  ;,(,7,5/—.Vori        /",  .1.  \.o<.i)K!fc  AppoTatu»fi>r*sctneliii:i 

An  n)>iuiniUwfor  the  puriK>t^-  w-t  furlli,  <  >.ii!<i-itinn t>i  jirinuiry  ami 
aecondary  aololioa  tanlce,  each  provided  with  dimrhatge  pipes  with 
controlling  cocka,  and  mcamriivi^anw;  a  mixini;  veatel  adapted 
to  receive  the  flow  from  mid  ini  aMirin^;  '^Uu^sm;  a  barrel,  with  ro- 
ta table  bl«d<«  therein,  and  luiviii^  u  gauge  on  the  outer  foce 
tlioixM.r.  aii'l  a  aettlint  tanlc  adqittd  to  receive  the  dlacbaige  trmn 
naiil  liuml. 

74S4r*—t>0!e»tb*rt,  tatHt.   U'.  H.  Aiiamh,  Jr.  Appmnlwi/ortrral- 

III'}  '/riA. 

Tli«-  i'i'niliiii«1i<in  <ii  ;i  tank,  a  l">x,  a  [>i\>\'  at  thf  ^"]^  of  tli«-  lank 
lontii-ctiri^  tlif  snnc  with  tin-  'ii<i\,  a  i>iiiiii>  ctitilifrtcii  w  itii  tin-  Ixix, 
un<l  ii'a/:)<>  I'tiiiiit'i'tMi  witli  (lie  puuipand  Mnvniivd  tu  <li«.'iuuiii'  : 
li<ini.l  into  tlit-  lank  At  intervale  ta«gentially  In  an  appraxLnalely 
liciri/i'Dtal  iilaiif. 

74t;S'ir — Ikf  iiifi  r  /■■,  I'Ki.!.    I)k  \V,C.  Mh-iiki!.    <  'lilm  iutiln.n  luin-'l. 

A  i  liloriiuitiiit,' l<irri  l  i.n.vi.Jcil  «itli  a  if^i^laiit  litiiiiL' aii<i  wiili 
an  ur<'li(>l  t'haniii'UU  rib  tstemliiii;  loni.'ilii<)inall>',  M  '  tiri  'l  tr.  Kii>1 
liniiiL'an>1  having  perfonitiane  between  till-  inl<-rti>r  <>|  the  rili  anri 
barrel,  and  a  dlecliatsa  opening  i-oiuimunicating  with  the  interior  of 
the  rib. 

r;.-'/.v.v — />>■•  I  tttbtT       !!''•■'■    I'.  Mooitc.     Filliriii'i  Ai/.'h'iii. 

In  a  filtering  sjutein,  the  combination  with  » laniL  fnr  containing 
the  malerbt  to  bo  filtered  and  a  eleanting  fioid  tanik,  of  a  filter, 
DMBiw  for  intvodadiig  and  vamovbig  the  aame  Into  and  from  each 
ol  aald  lankfl  allomately,  itieana  for  dmwing  the  eontents  of  eald 
tanka  throiitrli  th*-  SItor,  and  tneaw  for  cl«'4in«ii])r  the  (ili<'r, 

74XU7—Deeemberl!9,  ISOS. .  C.  H.  RtlMca.    Appmahifjor  dimiviHg 

\  I  .  ice  t  i>ni-i>itin^r  "l  an  ai  i'l  tank,  a  wattr  tank,  an  (i|>(>ci  «'rit>v 
ui  uii.L>!  (■<inni'»-ti''l  uilli  th<-  w\i[  tank  ami  the-  water  lank  unil  to 
«U'li  otlii  r.  a  lower  MTie>  ot  tank"  a'lapteil  to  leeeive  tlu'  r'ulolance 
to  be  treat»Nl,  eoimeele>l  )••  lh«-  npiier  serie"  <il  lank*  ami  !■>  lljo 
water  tank  and  to  earh  oilier:  a  niort.  mean?'  lor  heating  tlie 
retort,  a  pipe  pawing  from  the  rt>tort  through  the  lower  eenes  of 
tanlce,  and  a  condeneerinto  which  the  laat-natned  pipe  extends, 
I'ulK'luntially  a"  and  for  tin-  jmrjiow!-  cpi-eilled. 

— ita-^nAfr  ill,   j.'«a,.    W.   .1.    AnMBmi*TK«.  ciilui-ixiil'ii.t, 
band. 

A  chloriiiation  barrel  having  a  pnlp  cluunber  and  a  chlorine 
geneiatin):  eoni]>artaient  rotalable  tlierewith,  a  wall  eepatating  the 
pulp  chamber  (lom  llie  cOtiiparttueal,  eald  wall  liaving  a>i  unob- 
Ktmcti^l  niwninu'  •lif|H>M>(|  about  the  axle  of  totatiim  «f  the  barrel 
iVir  freely  periiiittint;  ilie  <lisihar),'e  of  the  rhlorioe  above  the  fmrfsoe 

of  (lie  |<ul|>  in  the  l<nl|i  ehatnber. 

(.  1.AS.S  :••)    .M ICTALU  lMi Y. 

SieSitf—Jufy  98, 188S.  3.  W.  SiHreox.   iVoeM  ^  M/roefinj  gM, 

mtrrr,  tvnd  ffipf^r  fnivi  fhrrr  or.,*. 

The  or»' i"  ern-<lieil  low  jurwder.  Ir«-aled  «ith  a  solution  jiriwhieeil 
tiy  cliswilviii):  1  ]ninn<l  of  i  yaniile  of  [■ota>?^iiini.  1  oiinn>  of  <  ar- 
IjoimU]  of  utiiuioiiia,  aiiil  oiK'-hitlf  uuiice  u(  clilortdc  oi  wAliuui  in  i 
16  qnarte  of  water  when  tiie  ore  contalna  gold  and  copper  only;  j 


bot  when  it  i*  rich  in  silver  the  quantity  of  chloride  of  eodiuiti  em- 
ployed  is  increawd.  After  thorough  agitation  of  the  ore  in  the 

Tiolution  thf  tiil.Ktim-  Is  altow»>(l  to  Mtand  nntil  th4'  solution  hna 

I lectimc  eh-51  r,  wlieii  the  lii^wilveil  iiietalt*  are  )(rei  ipitate<l  out  by 
means  of  a  |ilale  of  zine  ?ius[.eii<lefl  in  the  liijiiitl.  The  metal  i-J 
l>rwij>itatt!«i  U|ji>n  the  Uln:  «lid  iWi  he  rvmovetl  hy  fecrajiiu*!  or  hy 

diwohing  the  liac  in  ralphurie  or  hydrachlorie  add. 

4oagos—M'i;  i-i.  !.<s;<.   .T.    Ma.  Ahthvb,  K.  W,  and  Wji.  Fonnan. 

Pforeifil  >ilil(\  'nii,i'j  i/ulil  iiwl  xih  ir  (nm  orf*. 

The  itueiilion  t'oufisls  in  ^nhjiitin;;  tinely-|>ow<len'il  argentif- 
eroMH  ores  tu  the  aetiim  of  a  tmlutiou  otnlainiii;.'  a  »<niall  quoiltily 
of  a  (-^'anide,  the  l  yanide  (<onlenbl  of  the  latter  U-ini;  |>rot>ortioned 
to  the  quantity  of  gold  or  ailver,  or  both,  found,  by  aaayii^{  or 
otherwiiwt  to  be  in  the  one.  Any  cyanide  eoiable  in  water  may  be 
HKd,  ImtiBallcaanitbeBoiution  tuiwt  lM«xtn>int>I.r  dilute,  nnce 
wch  a  tnlntinn  has  a  nplprtive  actiim  In  iliswolvin;;  jfoM  or  silver  In 
pn-fen-niv  ('n  !  i  .  i  nielal-s.  Th<- elaini  <-<jvep<  the  ",,(■  ., 
ejauidu  wdiition  eontainiiij;  eyaiii;ig«-ii  in  tlie  pi-oiMirtioiiuut  exix>eii- 
ing  fi  part)  of  cyanogen  to  1,000  parte  of  water." 

;/.^7.^;—  Ih  r.  mhn-  J  ',.  /,s',v«.  .1 .  .S.  M  itrill  K,  U.  W.  atui  Wh.  Fbh- 
I^E-sT.  VVo^'/'y.v  !ii  fmr*ihu'i  '/<>/'/  oiul  iith'i  r  /'nun  nri . 
Tliii- invenlioii  has  forilxoUjeet  the  preventing  of  liw-.  of  ev  uiiide 
iu  U)(«  utM'  of  w'eathcnHl  ur«.'«  by  di«t  neutralising  the  oru  with  an 
alkali  or  alkaline  earth  and  then  leaching  meh  prepared  chaige 
with  a  eynnideeolutioo.  Knnlier,  the  ]irei'i<ius  metal  lhn>>  dUsolwd 
in  the  eyanide  mlution  is  [.nvipitatol  ■■iit  hy  iiasjiafje  throagh  a 
s]Hin'.'e  of  zine  l  omiHised  of  tine  thread.'*  or  filameiit.s  of  /ine  forineil 
liy  1  nttiny  sl.avitijp"  «  ilh  a  Inriiiii!/  lo<d  from  a  !H.ries  oi  zlm-  disks 
held  in  a  latlie,  or  li  n  I'en  zine  at  a  lenijxTatuie  ju.st 

above  the  melting  point  throngh  a  fiiif  ttivvu  and  allowing  it  to  fall 
into  water, 

iSJ^rr -  ■<j''fnt>frtS,JS9e.    E.  I>.  Ki;m>.\ll.  Cfaiii|iainMait«/i»inMp 

foe  O'f  iwifirtftmof  tjtAd  nnit  ^ilfrr  fi-ujit  iti'e». 

Consists  in  extnn  liiij!  Kol.l  anil  silver  from  minerals,  "  taililiga," 
and  other  iiiatteni  cuutainiii):  one  or  hoih  of  thtaiit  nietalti  by  an 
aqueous  isolntion  of  one  or  more  sohihle  ferricyanidee  and  one  or 
more  soluble  cyaiddea  prapared  by  dieaolving  a  lerrocyaniiU'  in  one 
IKirtion  of  H-ater  and  a  cyanide  in  another  portion  and  mixing  the 
two  -^ihiiions,  or  by  adding  either  salt  in  eolid  form  to  tbe  aolution 
<if  the  other. 

Coiu-ifcls  iu  suhjecliug  gold  omj  to  tlw  solvt-jit  aelJou  of  eyaiiide 
of  potauaium  in  the  prcaenoe  of  lerricyanide  of  potaoNUni. 

4»4iMl—M>inii  .'1,  i  ffi-t.   \V.  A.  ft.  BittKiN.   Proem  ttfartdtnbaA 

I'^fT  >t f,ttrfitin<i  jtriritiiin  tn^lfth  ffitUi  fhtir 

I'oveiv  the  art  of  s<.-paralinn  metuls  from  their  ores  l>y  snhjei  linij 
Ihe  snilahle  <-omininiHed  ore  to  ilie  ai  tion  of  u  nieiir-truoni  eom- 
jKist'tl  of  |«i1H(isiiiin  eyanide.  (•otaw'iiim  ferrieyaniile,  and  |>er<>.\ide 
of  hydrogen  in  water,  and  septkrating  the  values  from  this  eolation 
by  pr^dpitation,  depoeition,  or  electrolyme. 

-Wr.CiO    .V<o/ .". /.v.,'.    II.  1' xiiKEsaiidJ'.  C.  Muinooiiidiiii.  /■hooyif 

<tf  ejiraetmg  >joUi  ur  tiUvr, 

Claims  a  prooew  for  extraeting  gold  and  «<ilvfr  (rum  or«fl  or  oouf 
pounds  by  an  internipled  operation,  comitting  of  treating  the  ore 
with  cyanide  of  potaarium  tn  tbe  presence  of  oxygen  under  pnw- 
aura  w  ith  au'itation.  tlie  on' being  mibeequenlly  liltered  and  witsheil 
and  the  prei  ioiH  metals  rtrov«»rii>d  from  the  1i<]nor  hy  ]»reeiiiittttion 

orotlior  Unosvn  mean*. 

sj4JS7~-Ftbnutm  6',  tS94-    W.  1*.  Millbr.   I'roeam  <^  mDrenng 

Has  for  itH  ohjei  t  the  preservation  of  tlie  eyanide  solution,  ami 
ouiusi8ti<  ill  thtt  trvutuieul  uf  the  urc  with  the  cyuuido  Holutiun  in 
alr^tigbt  vetaele  not  only  during  the  proceea  of  solution,  but  during 
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tbi!  tiltratiou  iui<i  up  to  tbu  liuii-ul  Oiv.  pnx'i|iiutiuiiuf  tLiu  pa-t^-kiii^ 
BHlik  from  tfa»  flMred  aolatiiHi. 

Sitrxo—Juty  to,         C.  VtowsmKOVL  Proem «/  /xKc^ifMKtqr 

(tr  nihtr  prffiom  matUtfr«m  iMr  loAnfiOTUi. 

DiMftolvcs  jjolil  aixl  ntlii-r  |>r»i-ii>ii7i  mi'laU  frmii  tlii-ir  i>rf!<  hy 
mean-' of  aiiii  cyaiiiilf  (-ihitinns.  whii  li  iniii'i;'!  in  irealinirthcyKlii- 
tion  with  aliitnimim,  lis  tr>  piiTipijHt.'  tin-  ipM  (roni  tlx-  ■solu- 
tion, «ad  Iben  add  a  Iree  alkaii  or  alktlioe  eartb  for  a  regeaeratiDg 
■olntioD. 

A24i;oj—  i>i;/,iyi}i,i.K;ii.  .1.  C  MoKTOOXDiu,  Pmeot  tf  ottroet- 

iiiij  tfiil'l  itr  Kiirtrj'rmn  urot. 

S<>.)itiiii  iixida  (cauflttefloda)  or  other  MiitaUe  oxide  of  tbe  alka- 
lies i«  added  to  tiie  cyanide  oolutkm  beivre  mixing  the  same  with 
tlw  ore.   After  tbe  predoas  metals  liave  lieen  difleolved  in  tiie 

«»lution  and  the  linniil  liltcn  d  off  ami  the  jirt'i  iiuiH  iim-IuLm  (iri'cipt- 
tiUc'il  out,  the  n'tiiiiiiiiii)?  fulutitui  »<'!<(<><l  u>  ilctcnniiic  tlii'  miiin- 
lltit-r<  <A  ]K>t«!««iuin  aii'\  Hx\iwi\  iixiiU'  "till  n-inainin^  in  it.  luxliniv 
(U'lirii'ncy  ih  Hiip|ilie<i  or  tlic  Holtitioii  fortitiwi  liy  tl>»*  itJditiuu  of 
the  n<KN>HHary  qumitity  of  tIteHp  ai;i>ntH,  so  av  to  regtovetlie  aalvent 
anliition  tn  itf  oricrinal  i  lirtradiT  anil  ftixMigth. 

6t4>Mi — Aitiju/i  14,  ISUi.    K.  !>.  Kevdh.i  .    ,\ft1hmt  of  tTfotinif  ij»(d 

C'>wrii  the  treating  of  gold  or  silver  ore»  wltli  a  cumputdtiuu  of 
mattt'r  oanaiBting  ot  aodirnn  dimcide  and  a  anitahle  cyanide  in 

solution, 

./.Dorirri/  rt",  /A'.'Jj.      ('.  MoI.IiKMI  ICKU       Mfthml  nf  lnifi/>rtlll- 

Coniiata  in  aabjectin^  the  orca  tn  the  action  o(  an  acid  cyanide 
•Oli^lon  en  aa  to  dtmlw  tlie  gnM  or  ntiier  ptetjoua  metal  eon* 
tained  in  them,  then  addimir  alnminnm  ao  aa  to  pteciiiitBte  the 
fold  or  other  metal  from  the  aolntjon,  and  then  regenemUng  the 
cyanide  solutioa  by  means  of  s  fne  alkali  or  alkaline  earth. 

fSiSOS— JSmvafy  M,  1S06.   J.  C.  MosraaoiiiBmn.   Proeen^  txtwt- 
ing  gnl4  or  t&m-frtm  om. 

C(>\\fi'-\i'  in  adding'  an  oxiih-  or  oii.-  ui  tlii'  alkaliar  Ipti^ii-^  to  a 
cyani(l(»  .aolntion,  th<-n  niixiiiu  with  tin.'  <iri'  or  ■  iini|ionii<l  tlu-  hoIu- 
lioli  lliiirt  n-ti<l4^r*Nl   .1 1  U:il  i  [t«'.  then  i-oiiilil<  tiii^  Ilit*  pnx't'K-*  iiihUt 

prtwiirv!  of  oxygt'tt,  aiid  aftenii'«rd«  separating  from  tlie  on-  \Uv 
liquid  oontainingfbe  gold  and  ailver  in  sohitlaB,  then  treatini:  that 
lic]tii<l  in  wny  appnnc<1  way  for  the  recovery  of  the  precious  nietnl. 

.?,Wf.</ — Mii>i  7,  jana.    f^.  C  /Voiiw  u/  livaliny  rt/rtutani 

Chliai.-'  tlie  prfx-ew*  of  treiltlne  8  r»>fri»ctory  ore.  conKijitine  eM.-<cn- 
Uallyln  Itoiliu);  the  ore  in  water  e<inluinini!  from  It)  to  lo  pounds 
of  «qranide  ot  potaasinm  to  each  ton  of  ore  for  about  one  hour  or 
forasnndentleogthof  thne  to  enable  the  cyanitie  of  potacnium 

to  difwilve  the  chloride,  snlphido,  or  hronitde  in  the  .ire,  then 
ttlluwiuj;  the  solution  to  i«ettk!  and  flmdly  esaponttini;  the  cleur 
tiqoid  «n  a.<4  t4t  ithlain  a  re^iiilue  coniainittu  nieCitl. 

S40tS9^une4t  USS,   G.  Kksxax,   Frocut  t^f  ami  a^paMhu  j'<  r 

Claim*  the  proietf  of  treatintt  the  ore-"  of  (jold  and  -ilvi  r,  .m- 
I'intintr  in  ^uhjiN  tiot;  the  wiinic  to  the  a>  tion  of  cyanin.  .  1  1  i 
siuiii  i.'ii  irinir  the  siinn-  for  a  nhort  period  of  time,  di--  •i]ti:iiiinir 
the  ajtitatjon,  ami  hrintriuK  air  in  <iintaii  thcrewitli,  the  oxyi^-n 
then-of  ini  rea.>'in({  the  action  of  the  cyanide,  continninjj  the  nirit.i- 
tion  for  a  fi»w  tainuttw,  until  every  (uirtiele  of  otv  Img  been  broi^t 
in  contact  tirith  the  cyanide  aolutinn  in  the  pre»etioe  of  atmospherir 
air,  and  withdraw  ing  the  wdiition  from  the  remaining  pulp  or  on-. 

i4ISiJ — Ji'nr  /.S,  ISSto,     F.  Hinkkh.     I'rw/^  nf  mjn^rfirni-i  nnfl 
tUiir. 

OooBiota  in  the  treatment  of  cyanide  aolutiouv  containing  gold 
and  diver  with  mlphide  of  iron  to  piw^it«l«  the  ailver  and  then 
with  diloride  of  line  to  pncipitnte  the  gnld. 


.''■il-j-i^—July  M,  WSLj.    JL  E.  W'aujbtki.v.    pritcim  (ff  tjtirtieiing 

Consiitainaubfacllivtbsoteetotheaethmat  cyanide  of  polw 
«{ttm,addingto  the  material  during  thiaactionaaattormlta  (anch  aa 

hinoxiileof  harium  i  de^nnipi^ihlc  hy  an  aciil  and  yieldinjr  oxyjfi-n, 
and  !intHcient  aci<l  to  (leconi|iose  thi^^  cAlt  orwiltc,  and  I'ulwtjnently 

addini.' an  exc«vM\.-  t.i  .1.  ili.^  -.^  .".aruji'  mnl 

dually  «eparatii%'  the  preciuU!*  inetalf  as  sulphide;'  \iy  pretipiljition 
with  roipbufeted  hydrogen  or  by  a  BolnUe  sulphMa. 

S4M7t—July  so.  1S»S.  M.  Grawvord,  J^vem^ exlme^jtneimu 

mtUth  fmm  thrir  or'>. 

CtiuAntH  first  III  li\  ■,  1  i-inir  the  ori-siof  th«-  \>n•^  Iohh  im-talH  with  a 
cyanide  mhitiuii  to  which  haa  been  added  a  sabatantially  neutral 
aotetance  which  txmtaim  a  pemmneDt  ezceai  of  osygen;  aeoood, 
m  eubjectlng  the  gangne  and  nceoniptayliic  cyanide  aahitinn  to  an 
amalgaroatInK  procen:  and,  thirdly,  In  withdnwmg  the  aolntion 
from  the  tiiiliii^!<,  and  i-xtnu  liiiK  fhe  predotu  metals  therefrom. 
The  neiitnil  ^luli^laiiee  containing » [>ermancntexoeaaof  oxygen  ntay 
Ih>  prepared  hy  niixinf;  peroxide  of  ■'odium  with  dilute  aolpbuiic 
wid  and  neutrulUiiig  with  Hilicst«  vi  wxla. 

S4iW9—Jvilgao,  1995.  M.  Obawvord.  Proem  ^txtrudrnffpreewiu 

nitiitU  {mill  thfir  iirf». 

ConsiMs  in,  tir!*t,  lixiviutinjf  the  on-  with  a  eynnide  Hjlution  to 
I   whi<  h  haw  iK-en  abided  a  flindl  iniarility  of  n  j-ulwtance  prepare*!  hy 
U'^italin;:  ether  with  hinoxiileof  harium  and  aildint;  thereto  ^nudl 
(|nautitie-i  of  v<-ry  >Ulnte  hydnchloric  acid,  and  neiltridizinj;  hy 

silicate  of  coda,  and,  woond,  eepnniting  the  predoua  metal  from 
this  solutlott  In  whldh  the  ««  has  hcen  lixiviated. 

.^v-.i,'..;.— .ScjrtanArr  S,  JMS.    P.  UK  Wiuw.   JIMAoil  of  tJ/tnieHttff 

The  prad^tation  of  gold  In  the  form  of  a  mixtoie  of  aumm 
cyanide  and  cn[»aua  cyanide  byacidnlating  a  cyanide  Bolntlonoon- 
taining  the  gold  with  an  arid  mlphnrona  rompannd  and  afterwa)>ds 

acldinji  »  r>olnlion  oi  copiHT  salt.  Al-o.  s|H-cilic«tionf  (jroviilc  f.ir 
(hi-  di^^<olvin)•o(  gold  hy  the  um-oI  a  iM  ak  Hiltition  of  potassium  or 
Htium  cyanitlc  w  hich  han  l*t't-u  in  contjii-t  w  ith  the  minmi  iiu  >r 
|in>toxide  ui  hmi,  and  fur  the  recuver}'  an<l  utiliMitiun  u(  the  »peut 
cyanide  1>y  iti  oonveraion  to  I*nia«uin  htuo. 

,:;;:.<*(/ -  YMo^n- /■;, t  .1.  Iloon.    Hiir<iri„„i  ,„':i>il,. 

The  ni<-thod  for  tin-  <  \t:,i(fion  of  plt•ciou^  nn-tal»  from  their 
•  •n-«,  which  con-riKl^  ii  1  n  Mt  ■  n_'  1 :  ,1-  or»-  » ith  «  "idnti'^i  <-onlaiiiing 
Uilh  u  cyanide  of  pola^finni  or  Mniiuni  and  u  i^tlt  or  coui|H»und  of 
a  Uu-cr  metal  in  the  profiortion  of  one  [lart  at  h-as-t  of  (he  former 
to  two  |Kirt«  of  the  latter;  the  nictallic  i\i  the  Hohit ion  being 
dii'placeil  by  the  preiioii!'  metal,  the  former  lieiu)/  precipitated. 

i  The  gnld  ie  then  pmecipitated  cmt  by  a  copper-aino  couple.  By 

I  "  baser  metal  ie  meant  mercory,  lead,  and  endi  other  nKtals  as 
are  displaced  by  metallic  gold  from  their  M>1ntioa«  in  alkaline  eya- 

'  nidei*,  A  mixttire  that  angwerc  well  cifin!n!»ti<  of  tW)  parts,  hy 
wei'/ht,  oi  cyanide  of  iHita-'r^iinn  -or  il,-^  eijnivaieiit  of  cyanide 

I  of  yiMlinm  I,  one  purt  of  mereurie  chloride  ur  iU«  et|uivuleut  of  Hul- 
jihate  or  other  mercuiyanK,  and  from  one-half  to  two  parts  of 

'  cautitiv  Huda. 

:  SmSS—SmtnArr  It,  /mx.    .T.  C.  WovraONBain.    Srerocfton  0/ 

•liil'l  'iii'l  sihv;  ''■  I  I  I 
]  The  impros"*!^!  priK-i-^rt  >tj  L-xlmi-tinc  (/old  and  >^ilv*'r  from  *»rw  or 
'  compounds  omtaininu  the  sHtne,  <MnsiMtini;  in  treutin^  the  ore  in 
a  VCfliri  oootninin;!  water  witli  a  eyaniile,  an  alkaline  oxide,  a  oi- 
tiate,  and  an  oxi<li/inK'  i>Meni.  Sodium  ilioxide  may  tie  taken  asa 
repwwcntntivie  of  the  allmlhie  oxide  and  aid  under  pnaaura  aa  an 
oxidlaing  agent,  aa  aet  forth  in  this  efatlm. 

.Vi'r-li;.!-' Frf-ntnrii        /.w;.    ,1.  S.  .MacAktiii'B  and  C.  J.  Kixn. 

Prooeu  q/  fxtratting  gold  and  mirer  from  vref. 

Conaiata  in  anbjactbig  the  ore  to  theartion  ofacj-anide  stdntloa 
and  precipitating,  by  means  ofauMtallicooinponnd  capable  of  cootF 
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bitiini;  with  sulpliyr,  any  f>ulphar  whiolt  may  Im'<coiii<.^  i<olul>le  in 
Uie  !"iliUioii  au<l  thereby  reiHlpriiij;  it  iii«»rt.   Halt^or  pi>m|>ounilfl 
of  l«nl,  iiiiinKanow,  zim;  iiionniry,  uikI  iron  »rv  lyiK-sul  tbo  owtai- 
lic  i'oiii)>>uni)  enipioye<l.    Ry  uieaiiN  of  a  salt  of  li>ail  any  copper  | 
present  in  tiie  cyaiiiile  (solution  may  I*  precipitateii  out. 

&S&4SS—J')Aniary  iS,  JS36.    T.  L.  WuiWALL  wad  J.  U.  Fkank. 

The  prooefltof  ^xtractin^  pre«-ioii.i  metal!)  from  sohitioiiH  hy  emX' 
iu\!  aild  tmlntjonfi  to  liow  throtit!)i  a  i)rocipitatiiik,'  alloy,  8iilxliviil»Hl 
into  a  maiv  of  hanlenei)  lilam<^nt»>,  anil  <'oni]K»'e<l  oi  /'.nr.  ],  ml,  and 
one  or  more  other  inetali?  which  impart  to  saiil  tiUnientn  a  ten.'sile 
trtriTigth  f<uiricii»ii(  to  wittiHlantl  tln^  oimpri-stgion  of  tho  (lowing 
solution,  Boch  u  anwDic,  antimony,  eadmitim,  or  bfannatb,  and  in  i 
wbtch  sitoy  than  b  jmnnt  Dot  mora  tina  97  par  oeat  o(  liiK. 

,',7'il7S—Fibni<iry;.',liia7.    U.  L.  Silmax.    Ptotanif  pneSpiU&nf) 
prteimu  meUtUfrom  their  totutitnu. 

Comista  in  pantyiag  ano  fniiimor  dnitof  oiidN  by  intiiiutely 
mixing  with  tbeMmeaDimmooiaail  ■atetenoi.uklthe&ubKiDi; 
aqaaniity  of  mid  fbrneaordoMio  |«irilicd«illi  fkBMiltiliaB.  Tii* 
apparatus  liy  which  to  ]H>rfonn  lltB  pWirWM  and  ior  tb9  tiHtment 

of  the  ores  i«  a]iH>  t^laiuied. 

«7<iaSV— JfbnA  t,  JSHr.   I.  V.  Wna    Proeem  t^txtraefmg  gold  and 

»ilvrr  from  ortj'. 

Thf  prix*!*or  inelho<l  for  the  cxtraclJoii  •>!  n^M  ami  i?iiver  inim' 
their  i'ru^>ii  .i  i  .'.*4,  roni*L''tiU){  in  ^itnmtiiie  the  ore«  in  a  .''ol vent 
solntionof  iMitawiiiiiii  i-yani>le,  tlieii  ajiplyini:  a  i-nrrent  of  nmipn'f  wil 
air  from  beneath  ami  maintainini;  tlie  mine  tlmxiglioiit  the  lead)- 
ing  |iroce«<.4,  then  »<hutting  off  the  current,  then  applyiugAciUTent 
of  conipremil  air  on  top  of  ttie  auhition  after  the  on>  contkilliagvilt 
\m  been  cloaed  at  top  and  a  drain  at  the  iMttom  has  been  opraed, 
■nd  maintainii^;  tbe  aaroe  nntil  tbe  atdatlon  hoa  been  driven  oat  of 
tlie  ore,  then  t>luittinf;  off  the  current  of  air,  then  ailmitting  water 
to  the  vat,  then  intriKincinsia  conipreJwl  air  current  at  the  bottom 
of  the  vat,  ami  fin, illy  :iiiri.  lii'  ir.u'  ;i  >  urneiit  of  coinprt'asccl  air  on 
top  afbir  tha  vat  ha»  Uvn  aipiin  cIommI  at  top  and  a  drain  opened  at 

boUiom> 

Srsns—Murch  3,  ISf'T.    1).  WiuTK  atui  T.  M.  Simi-sox.    /Vf»o-iM  oj 
apjHtratuif  j''*r  rjrfrttrtiu*/  f^rtrioug  imtnU  jr*yiyt  itiimfn,  *'/c. 
In  tbe  extraotinjj  of  preH'ioiL-<  rnetali)  froin  slime**  anil  other  aurif- 
eroux  an<l  an^entiferotw  matoriali<,  the  pruouaa  which  consiata  in 
mixing  the  said  material  with  a  cyanide  aolntion  in  adoaed  venal, 
then  agitating  tbe  mixture  by  paatiug  a  gat  nnderpreienn  through 
the  tuoB,  tfani  paaring  gaa  under  pfanm,  logattier  with  the  gu»> 
avtatngltom  thaaellon of  tbaeyaalda aoln^oitt  in  the  aa!d  material, 
tbrougfa  another  quantity  of  aaid  material  and  cyanide  mintion  in  a 
clewed  ve?i!«l,  then  eonveyinif  the  (fai*»  Imrk  to  the  miirce  of  rotn-  j 
pre«)ion  and  d  rawing  off  tbe  solution  coutaiutut;  the  prM-ioui!  uiutal  : 
and  extracting  Klid  metal.  Tfaeappaiatm  foraoooaiiiUahliig  thiH 
puri)o»H.'  Ik  ali«)  elainiod. 

!>7S^-Hf — M>m:h  y.  Ig?7.    W.  A,  KosemaX.    Prwcim  of  rjlraiiirtf/ 
jtrfnitim  wetiih  /mm  Ihfir  orrt. 

The  iiDKMww  o(  exttactini;  precioun  metal  from  the  on-  conlalninK 
it,  which  oonaatatBirattinKthuorH,  in  a  pulveriiuilconilition.  with 
just  sulttduit  ^qraaogaiHnntBininf  solution  to  moiaten  the  ore  and 
ndooe  the  tma*  to  tbe  cooditiao  of  nod,  mnntHiniiig  the  aatDnted 
eve  ia  a  quiaaacnt  state  for  a  prolonfed  period  of  tfeue^  then  dUnl* 
ing  tbe  nwaa  and  mibjectiii);  it  to  a«itation  for  a  suitable  pertod  of 
time,  fe|Mtratin);  the  refullant  dilution  frotn  the  ore  by  filtration, 
and  tiually  precipitating  the  prvt-iimH  iut«tat  fn>u>  aaid  solution. 

S7W4t—ifarek  P,  1897.  W.  A.  RomutAK.  Proem  of  Ttatming  prr- 

The  |iroe«?*!!  of  reiuverinij,  liy  precipitation,  the  precious  metal 
or  nictaU  contained  in  a  cyuuoKen-conlaininK  M)lution,  whii'h  cmi- 
aiata  in  aubjeftuii;  laiid  aolntion  to  contact  with  an  alloy  ciim|Ki««(l  ' 


of  lead  and  ainc,  and  in  which  learl  i»  tbe  prapouderatiug  metal  in 
veiyhli  or  with  an  alloy  oampaed  of  lead,  xiiw,  and  aluniiiiiim. 

saoe&i  -April  13,  IS97.  G.  W.  H.  Genoa  and  H.  L.  Draai.  ib- 

eorfifi  lit  'I'M  "ml  tilrrr/rom  tJttirtolutifint. 

The  prof^s  for  the  ]irecipitation  of  ipM  and  hilver  from  their 
cyaniile  Kolutions,  which  conuist.i  in  adding  t<i  saiil  solutions  a  inm- 
siderable  ()uaiitity  of  cnprous  cyanide,  then  aildiuj^ait  acid  to  effect 
piedpitation,  diaeolviug  tbe  latter  by  a  ireab  qoantity  of  the  cyanide 
aolatibn  obtuned  by  leauhing,  and  then  adding  acid  to  effect  aoc^ 
i-cssive  pn>cipitalion>«  fnjin  «iiil  lolution. 

.'>sm4g— April  to,  1S97.  J.  C  MoKTOoinauR.    Proem  oj'  treaHuf 
cyanide  tohtlf***. 

The  pnoeatlar  the eodxaetlon  of  tbepreciiHiBBialala  from  cyanide 
solntiona,  vbidi  fonairts  in  iiltering  the  aolntion  throogfa  a  char- 

ciKi!  Illti  r.  li>  iitiiii;  tbe  filtering  iiM(ti  r;;iI  on  t!  ,-  saujo  l>ecoining 
wirdiail^V"!  '.i.  :'.h  i  \  aiinsjen  or  ilM  coi!i|"iiiuii.-^.  ri,u.i,  issing  tbe  rvsult- 
ant  gasw  a; I'l  > 'liiuiTiin:.' .runn  ry,i;iiil.'  itin^  i it  tier  auiiuonium 
saltK  in  Holutiuu,  appiyni^;  tiie  rvf'uucnaed  charcoal  (htlll  contain- 
inif  the  precious  metaU)  in  the  tiltration  of  a  further  charge  or 
cbaigea  of  tlie  eolation,  and  oJtinuitely  racovering  from  the  cbar- 
eoal  the  pfedooa  Uietala  aoeomiilatad  tbeiein. 

,v<:i7:*—Ji>Uj  .'7,  JWl.  J.  H.  Bvanovn.  ZMmtut  o/fodf  and 

mirer  ora. 

Aa  an  impeoveaoent  ia  the  extKadliig  of  preelona  metala  fnm 
their  orea,  tlie  ticatnent  of  the  cyanide  pmdnct  or  precipitate 

containini;  nid  tnetale,  preparatory  to  melting  tbe  eald  product 

with  MilpbuiMus  acid. 

691163— OtHttbtr  li,  um.   h.  J.  FiuflBa.   Proem  <if  oMaittinff  pre- 
CHnu  mehthl  bjf  Mthttion, 

The  j>rcMv»(  of  treating:  »;uid  and  silver  oren  by  Bolution,  which 
oonHi.>its  in  ctinvertin?  tbe  metal  liaseH  of  ilioxidej*  of  the  alkaline 
nietali  intu  -uli  l  aii  *,  I  x  the  a<lditii>ii  of  sulphnri*  i  I,  .'•naato 
priwlnce  hy<iri»g«!n  dioxide,  pn'venlinx  the  (k'coiu|Mj<<i(ioii  of  tha 
by4lro>jvii  dioxide  by  an  excess  of  ai-iil,  feiKiratiiig  the  Rolution  from 
thv  metallic  Kulpbate,  mixing'  the  i«>lulion  witka  aolutiou  of  cya- 
nide of  potasninm  and  lime  in  the  presence  of  a  piccioaa  metal,  and 
lencbiii);  tbe  liipiid  bohlin^  the  precioUH  metal. 

HK'J'-i—Odober  13,  l.fSn.    .1.  S.  MacArthi  r.     I'revi^iUUing  prf 
1-iinuiMlldtfiv'n  unluliiiuf. 

The  prooeia  of  precipitating  a  pieoioiu  metal  from  a  vfnMa 
eolation,  which  coDnate  in  anfajectiiig  aaid  eolation  oootainins  a 
haw  metal  to  the  action  of  a  pnH-ipitant  protected  by  a  tnctal  inert 
in  said  solution.  Such  a  precipitant  is  found  in  riiic,  nien:'urj',  or 
eopiK^r  protected  U  L>mi  <        r  is  |  resiMit  in  the  cyanide 

KOlution,  tkit!  copi>er  w  removed  by  the  precipitant  prior  to  the 
ratMnral  of  tbe  pfoeiaaa  melaL 

';otMl—M,ir<)i  ISOS.  .S.  Newiioi  A.  .1.  Bitrrus*,  andT.  VfWOL 
Mfth'jil  or  itviO'**  of  e-ii meting  preciuiu  ntetaU  from  thdr  r,rt«. 
\  methiKl  or  proce^  for  tbe  extfaction  of  the  precioiu  metala 
from  tlieir  orea,  aaid  metluid  or  prpctea  oonajating,  flnt,  in  aentralv 
iziogtheaddlty  of  tlMomwharathlaeondlfiaiii  ratoni  BB00iid,ia 
plaidna  the  ere  In  e  aultabie  ■olnlloo  of  eyaaide  of  pntaailnBH,  attl 
Bah}aeiin«the  mam  to  agttatioo;  third,  in  adding  aqoaiitiljel  afaio 
to  tbe  mixture  ot  ore  and  cyanide  and  t<ubiaoling  tt»  nam  to  fur- 
ther a^ritation:  ami  fourth,  in  adding  ciuicluilverormeronry  chai;g«d 
with  M>lium  amalgam,  and  finally  agitatiiig  the  entire  maaa  for 
pur{>ue49it  ul  anutlgauation. 

emi»—jMlv  n,  lasa.  H.  E.  ytuimamt.   Proem  <^  rMvanmy 

fneriiins  mtinl/ jmtn  ihfir  xrtliitiniu. 

Tbe  pro<-»»'in  for  extnctinu  and  res'  i  .  <  i  iiii.'  I'TpcIouh  metals  fmin 
their  ores,  which  i-on-^i-t- (  -s,  ii;j.|.|\  ,,i  ;  iHowing  Htepu:  rirst, 
:<ul>jecting  the  t>re  in  a  jMiwdered  !>tale  to  the  action  of  an  a^jue- 
oui*  .'-iilutioii  of  a  lyanide;  s«'C<ind,  .'■upplyint;  to  the  solution 
cbM)(e«l  with  tb«  precious  nieiala  tlwt  iiuantity  of  zinc  duet  deter- 
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iuiin»<l  to  Im'  exrtflly  ^utllcieiit  ii>  pa-^-ipitad-  sni-l  iiK-tali';  lliiril, 
Sgitntiiig  saitl  soliitioii  an<)  s;ii'l  /.ir«-  iliiHt  until  sjiid  mi'tal!;  iiiv  pre- 
cipiuted  and  iiaid  Ktncdoet  w  absorbed;  fourth,  reixtvering  the 
precioiu  metab)  from  the  valuable  pradi^tete  of  the  pnoeding  step 

hy  Ullraliiin.  or  oilier  pnwv.-:!^. 

.Si7<f.'m'«'(-      /.W.    H.  I,.  Si  i.man  nml  V.  I-.  Trkh.  Ki- 
IraHioii  «/  jin:ri<ii"  iiitliiU  fr'tiii  ihi  \r  are.'. 

The  eaeence  of  thia  invcoUon  cooslsla  in  the  employment  of 
haloid  compowide  of  cyanogen  in  oonbinatkm  with  free  cyanide 
of  polaasluni  or  ot  her  suitable  cyanide  ot  the  alkaliea  or  alkaline 
earthn  as  a  nnlvent  for  pr<H-ioit!>  metala  in  their  ons,  eiEampIca  oi 
ciii'li  linlojil  rninpioiimls  of  rynnogen  bshig  fooiid  in  cgMnagen 
c'lilorUie,  or  brouiido  or  iodide. 

giOtaO—mniimy  »,  JM».   W.  A.  CAUMTOTr.   JMhoif  «/  txlraet- 

inij  ijitl'l  fr<,ni  citaiiUle. 

All  iiiipmvpii  iiiPtliml  for  (he  prp<'iiiita(ioii  of  piiii  I'rniu  golij 
liearini;  t  >  imMr  s.il.ii'mif  'ny  i\i.-«-.i>l'  •.•!iiiioi>  .ait /lii.-.-'riiiv 
injpi  |>revioU!:ly  tri'Mod  with  a  Bolublv  laill  <if  mercury,  tmi-b  as 
peicfaloride  of  meTcmy  (HgCli). 

r,j4v4<t—Mnii  J,  iii99,  C-B.JjiCoaa.  /Vocm  qf  rvilncHV  in«teb,/Vmn 

The  pnicesB  of  redacinit  niftals  tmiii  tht»ir  .'.-■bition.s  <yiiipisting  in 
subjecting  them  to  tbe  action  of  gaeeotw  phoephide  of  hydrogen  in 
the  preHeni-e  of  an  aikaiine  material,  thereby  precipitating  the 
noble  metala  in  a  tnetallic  Mate  and  tlie  baaemetela  aa  phoephides. 
and  (beo  Bspantliqr  tbe  latter  from  tbe  noUe  metala. 

etsse4—ilag  SS,  1SS9.    E.  D.  Kendall.   Procmn  of  trealmif  ffoitd or 
tUttr  vm  imd  tmnponHon  of  nmUtrJor  mat  jtutpote. 
A  otHniHMltion  of  matter  to  be  used  for  extractii^  preciouB 
metala  from  orw,  lailinp',  or  other  bodiee,  (•oiisistins  of  a  Ktiliable 
thiocyanate  aiid  a  Kuit;ilil<>  ferrocyanide  in  wati'ry  »uititiun. 

BieSBes—Jfay  its,  lSf9.   K.  D.  Kknoalu  Pniemof  frmMn^  gold  or 

iilfi  fr  oi'f  iiikI  dimitrmli'iii  of  iiKitlfr  for  tame  purponc. 

A  cotiiiKisiti'in  o(  ti)Htl<>r  to  !»•  nwi-d  forthcoxtraction  o!  prwiotis 
trie1.ll-   if'  II'  or4.'!<,  tailiiijr',  or^illitT  iMitlii's,  otn.-^iHliii^  of  a  BUltablo 

tl>io<ya)iate  ajid  bydrogtui  dioxide  iit  watery  wlutioo. 

9t9Bas—Avgttil  I,  J.  J.  Hoop.   Proem  ^  cifnuMiiy  ^oAf  or 

mVrrr. 

The  proceaa  of  extractiiip  pold,  cilver,  niid  mercury  from  si'iliitions 
by  brin^inj;  tbe  Hibilioiii*  into  cnntni't  with  an  ttlloy  of  r,in<-,  anil- 
iiioiiy,  and  iiu'rcury.  from  time  to  time  ilif'lilbntr  off  mercury  from 
tb«>  alloy,  and  tirially  rt'cov*>rin>;  tbe  iriUl  anil  silver  from  it.  Tlx- 
precipitant  used  coneists  of  an  alloy  of  aboot  one  hundred  part«  of 
line,  Ato  pnils  of  antimony,  and  twenty  parts  of  mercary. 

ClD'.tSt—A'igufl  I'l,  lSO:i.   \V.  KtMMisi-llirrrv  uikI  B.  Skahi.e.  I'r'f 
^ffi  (ff  rffoirrhi^f  fjniti  front  ftiilft^  ^tiNit^^.  or  ^iniihtf  fti^trhnif'fjt. 

Tlic  proeem  if  extnielint' Kobl  from  ore",  w  liioli  eoiiHixti' oi  tbe 
following  atapa;  Flnrt,  dlawlviuK  tlu-iirrild  in  tbe  pulp  in  a  wt-uk 
■olnthmof  (gnuildeol  potnaiiuiu;  t<ctxind,  adding  a  )<tronger  solu- 
tion of  cyanide  of  potmiam  to  (be  Mold-bearing  solution  in  tbe  prt>- 
|i«rtioiiH  •^pt'dHed;  tMnl,  Immediately  after  so  atrengtliening  tlie 
iioliiiinii.  |M«ing  tbe  same  thnq^  a  body  of  zinc  shaving*  coated 
witb  lead. 

eSSI»—iklebet  17, 1999.  J.  Skhb.  PiroeeMOftrea^goildiirml- 

l  er  ore*. 

Tbe  process  for  tresitini;  gold  ami  silver  ores,  tailinssi,  slimes,  nml 
like  inuterialx  containing  pnt  ioun  metals,  »lii<  b  consists  in  mix- 
iuR  tbe  material  to  l>i-  treated  witb  <'uustic  lime,  satiiratiiiK'  or 
coverini;  tim  mixture  entirtOy  with  water  mid  kti^piiij;  it  tbus  until 
all  the  acid  prpoenk  haa  combined  with  the  lime,  drying  the  male- 
rial,  exposim:  it  to  tlitneSlan  of  atmoepherie  air,  and  treating  it 
with  a  cyaoideb 


a.i'Uli — ifrtitlMi-  Ji,  mnU.   J.  S.  Cai.v,  a,  8owi!iii.iN<i,  aud  S.  M. 
M  A<  K.MOKr.  HtHmhurif  htalmaU  iff  era  or  fattbigt  btfore  eya- 

I  Biding. 

'     The  method  or  procen  of  treating  oitia  containing  the  prcciona 

metals,  which  consists  in  Srtt  leaching  mid  oren  or  tailings  in  a 
weak  sohilion  of  nitric  acid,  or  of  nitric  and  sulphuric  acid»,  sub- 
.sei|uently  leacliint.'  the  sainr  m  m  iM.aline  solution,  and  finally 
Ivocliiug  Ihi*  liiuiic  in  sl  cyanide  s<ihilion. 

fiSaUS—lSarmber  7,  J9B9.  H.  db  KAMix>rr.  Protm  eferlnaittg 

The  iinprnv*  i:  II-  m  ; lie  process  of  sepuratint;  precious  niefals 
from  il:i  ir.  ti  -.  I  iii^isiing  in  inixiiii;  '>i':i  '  lie  ore  a  pobition  con- 
sisting o|  it  l«.L-i' i«ii<t  a  solvent  f<ir  i>rei  ions  metals,  which  solvent 
is  caiKible  "if  U'imf  sO[<ar«te<l  from  tbe  »ttiil  Iwn  by  oxygen,  and 
addiug  liquid  air  to  tbe  ore  and  solution,  or  by  evaporating  tbe 
nitrr^n  from  liquid  air,  and  adding  the  oxygen  whieh  remains  to 

the  mixed  on'  and  solution. 

iiUHilit—lkermber  o,  liSit.   M.  U.  Zbrkncr.    I'rtcipilatim  c/  pre- 

The  proeeM  of  precipitating  goM  and  aUver  ftom  cyanide  soIih 
tions  by  nitis-ink:  the  solulfon  to  more  In  one  direction,  and  during 

sm  b  niovement  paHsinc  tbrou){b  it,  in  tbe  oppopite  dire«-tion  and 
iu  tbe  form  of  a  spray,  or  a.  iiumUT  of  iine  »treauu  or  tibus,  mer- 
cury charged  with  alkali  metal. 

tU!  '>  i  '^—JanuargtS,  1900.   C  WflnEHCAn.    Proem  txlraefimg 

ciiihl  (rnm  am. 

The  procei*!  of  extractinjr  itoKl  from  ores  in  which  the  particle* 
of  free  jjobl  art>  envelo|>e<l  in  a  c<im|ioinHl  of  a  Iwh.-  nielHl  having 
the  fiilloH'iin;  i'lmn<cteristics,  to  wit:  nousiliceous,  o.\idi/etl.  practi- 
cally impervious  to  a  solvent  solution,  such  as  one  of  cyanide,  not 
readily  lemovabla  by  waahing  with  water,  and  Insoluble  in  water, 
but  BoloUe  in  diluie  adda,  eonsisting  in  Unit  anbiecdng  thecraalied 
ore  to  tbe  action  of  beak  mlleient  to  oooveii  iheoontlng  iMoa 

I  |M  irons  (  (inditloa  and  af tarwaida  tieaUng  tlw  o(«wlth  aQ«nide 

I  m^ilution. 

ff^Rvr— Afinuoy  9, 3900.  O.  TmnurADn.  Proem  iff  ttparoBng 
preekm  mkOefimn  (Mr  mbtlnm  ^vtfk  tbte. 
The  procees  of  treating  the  mixtnre  of  sine  and  predons  metada 

remltinu  fnim  the- (niitnienl  of  cyani<le  solutions  of  tbe  pr»-iou.s 
metals  by  zinc,  which  consists  in  .sulij«H-ting  said  niixtun-  to  (be 
ai  tion  of  a  solution  containimr  l«id  and  then  to  tbe  h  li'  t  mI  aciij, 
whereby  the  sine  io  diwoived  and  the  precioun  mctaL^  rvuuiiii  iu 
aduixinre  with  metallic  lead. 

>;  It^ooe— March  J7,  i^Mi.   J.  C.  MotrroomniB  and  H.  Pabkm 

Trfilmntt  of        ikh?  nilri^  nrm,  fir. 

in  the  extracti<in  of  (jold  and  silver  from  ores  or  compoundrt 
1  conlainini;  the  same,  tbe  |)riM-«"ss  eoiisistiii',;  in  tri'ating  the  ore  or 
I  i-ompounil  with  a  i-yanide  of  an  alkali  metal,  i-aiL-^tir  alkali,  and 
Itarium  >lioxi>le.  in  conjunction  with  amnumium  sulphate. 

<i4t)S0^Aimi  S,  t90O.    T.  Causa.    JJeihud  of  uiraetiug  goid  and 
mlperfrom  their  one. 

The  peooeasof  leanwfng  pm-ious  metala  tnm  tlieir  orea,  which 
ooonstB  in  first  heating  tlieor<>  pnip  to  the  boiling  point,  adding 
cyanide  of  potassium  to  the  hot  nia.-s,  permitting  the  mass  to  <fTtti)- 
ually  cool,  and  w  hile  it  is  cooling  adding  to  tbe  uiuits  tLu  tullowiug: 
Bluaatone,  iron  nilpbate,  sulpharie  acid,  and  qoiclEaih'er. 

i:;Mjs—.\f  i>i  i;.  inm.   W.  A.  Calowor.   EtriraMon  tf  gild  or 

ittlii  r  jiffn'iH*  iiirUih  fmiii  tfima. 

Tbe  method  of  extnictinjf  precious  metals  from  finely  divi<li'd 
'  materials,  such  as  slimes,  containing  redui-iu);  substances,  such  as 
I  ferrous  snipbiite  or  hydrate,  which  iNuisists  in  n  ridcnng  tbomale- 
I  rial  alkaline,  then  forcing  air  into  the  pulp  tmlil  tbe  ferroua  oom- 
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pounile  are  converted  Into  ferrii.-  Iiyilrate,  then  wbUngcysnUIsand 
<t)iiiiiiiiiii^'  aentlon  ud  ajiitaitiQn  until  the  |iredmu  metals  arc 

eSlSO»—Jime  tt,  1900.    F.  W.  HjiirruNt  and  F.  Stcibm.  Prttlpi- 

(o/i'ij/i  <if  /<rf'"i  -  'I'  '"h j'riim  ri/iini'f''  «i fV/t;.'. 

A  jircHt-ss  fill  ils-c  i-ucipitation  of  lUv  jtrcvi'-isi.-  imiul-  ii  nn  ll;.  ir 
ai|iK'<iux  I'Viiiiidi-  wilutioii'',  ojii!<i!<tii]K  in  [Wiciiii;  aivl I'  ln-  iiinl 
otinogpheric  »ir  through  «ucb  «olutk>nif,  or  by  adding  cidciuui  cur- 
bide  to  them,  aad  piedpitittng  the  mietab  hi  ■  metiillic  atate. 

li-'ilAKt — Jum-  12,  ni(xt.    F.  \V.  Martimi  mill  K.  Sti  bhc.  Ti-itiUiirut 

Ort9(fwij>frt'^*Jiitfltl>ni  f*/'jjr**0''i*>  tHfitrlit  Jmiii  iiitif  ey&Hidf  i**Auii*m4. 

X  pnaam  for  the  prwipitation  of  predona  metala  frpm  their 
KgaeaoB  eyantde  aoUiiion^,  cooalatlDg  In  tieating  auch  aolaUaoa 
^th  a  bydraeartion  pix.  produced  wh«ti  a  metallic  nurUde  ia  de- 

ronijMiMsl  by  watpr,  aii<l  capalile  nf  precipitating  thi>  ineliilf  in  a 
inetallio  Kiate.  Aluiuiuuui  carbidt*  in  giveu  as  oil  exauiplc  of  kikU 
a  nii'tHlUc  ofUde.  Jb*  uae  of  methane  aa  a  pracljiitjmt  ia  alao 
daiiued. 

WfUi—Seplembtr  4,  isOO.   H.  nxRAAiiuiFr.  Ptaeem  <tf  tepmmHng 

jirfriiniA  itirlnl*  from  fl,  " 

This  coiitimioiw  prociiHf  .ji  lit«liii>;  on-*  nf  iin-dous  niotal,-'.  coii- 
awting  w  mixing, tlie  finely  <tivi(It><l  on^  witli  a  HiilaliU'  solvent  (or 
tho  |<rccion»<  inetalc,  ilidiidng  the  niixlure  to  tlon'  rrrnlinnoiii^ly 
frt>m  Hiiil  hock  fO  the  p<iiiit  of  admixtnro,  witili-  ko  (Ii>u  in^  intro- 
ducing liquid  oxygen  or  liquefied  air  into  t>ie  mixture,  then  oaue- 
ing  the  mixtnn  to  flow  with  audden  Tariationa  of  velocity  to 
agitate  it,  then  aepaistinfttheaohition  from  t  he  base  earthy  mineral 
matter,  and  sending  it  eontlanoaely  tlir(iu>;li  an  electro-depoeiting 
hntti,  whpmthp  prpaioiiBmetaIiBdciMaited,«ndthn8iQ contlnuoua 
onJorc-il  Mux-tiiiiiou. 

eseStS—Avfnff  fJ,  t900.   K.  H.  Dkxii.   Pnem  fiflmekinf  ort* 

i..;r.„ff,. 

i  lie  iuipi(ivfnifut  in  the  |iro<f>*iof  leaching;  on»i  or  l;iilinj:>"  with 
a  Hoiuliou  tt  hi4-h  rfisfolvR"  tht'  precious  nietah,  wliii'li  ooiij"ii<tK  in 
ad<lini;  to  Die  Hihitton  an  absent  <'<iiii|>O!>0il  of  an  ncHutc  of  an  alkali 
metal  or  of  allvali  earth  metals  whicfi  is  ca|HiMe  of  readily  nnilln^ 
with  aud  forming  aoelutei*  the  ]>iim;  nielul;',  uiid  whidi  Uati  little 
orno  affinity  for  the  preciotiK  n)etalH,  thereby  cnal>Ung  the  «olrent 
to  act  directly,  upon  the  latter,  and  then  leaching  the  orea,  Gal- 
cinm  acetate  ia  dted  aa  an  example  of  an  acetate  of  an  alkall'^eaHh 
metal. 

6640eO—DtetmUr  IS,  1900.   J.  P.  tk.-nrca,  Jr.  Procenoftxtraefytg 
pttdouM  mttalt/tDm  (Mr  ore*. 

A  nietluHl  of  extrai-tiiijt  pnt  ions  toetalfi  from  their  nre>-,  irhich 
con''i!4t»«  in  eonihininii  the  enii'li<-«l  on?  with  a  cyanide  Kilnrion 
while  IkiIIi  are  in  a  warm  miKiilion,  ineclianicully  mixing  the  ore 
an<l  Nihition  hy  agitation  Minultan<>oi]Mly  with  the  coniniitifrliiii; 
thervof,  diflrijinp  tlie  mixture  during  the  A):ilati<in  with  hot  air, 
and  finally  aejiaratiiiK  the  orti  and  aiuab  or  pulp  from  the  metal  in 
solution. 

ni;Mi):,—Jan\mrii  1. 1'Mi.  J.C.  EnmLSR.  I^vuM extmUfng gM 

midtiktr  J'rnm  iirf*. 

The  pniena  of  aepamtin);  precions  metals  fri>rii  auriferous  unil 
ar^'ntiferons  orex,  lYiu.xixtini;,  flivt,  in  aubjeclinj;  the  orvit  U>  tlie 
ai-tiou  of  an  a<^iie<'i>i!>  solution.  r<>niiaatingolc]nHlide  of  alkali  metal, 
yellotir  prueaiate  of  potasaium  and  pennaugnnalft  of  an  alkali  metal 
in  Mibatantially  the  proportiona  <d  water,  one  tbouaand  (1,<MX>) 
parta;  }-«l]ow  pmaalata  of  potawinm,  two  and  one-half  {iJb)  parts; 
ryanido  of  alkali,  two  and  one-half  (2.5^  parts;  permanganate' of 
pot!U«inm.  one-tenth  (t).l)  l»art,  imtil  the  gold  and  ."ilver  eon- 
talne<l  iu  mii  h  ore?*  are  dis**i>lve<l;  H"c»ii)d,  wtmrtttiiii;  the  tnetaln 
Ir  l  ii  t :ii-.r  M il  ii inn  l.yilie  application  of  a  -  l  il  l.'  Iea<l  Halt,  hy 
which  the  cyanide  .«iiiulion  \«  decom|Kv>ed  aud  a  iion^toluhle  cyan- 
ide of  lead  i;*  formed,  at  the  mtue  tiinc!  a  iiouMtlnhle  (ryani4le  of  gold 
or  eilver  ia  pnaapitatad;  third,  by  the  appUcatian,  to  the  «edittient 


{  thuM  pre<'ipitatcd,  nf  Bodinm  amalgam,  whereby  a  gold,  «jlTer,  and 

lead  anialfniin  \^  (irodncv)!  and  at  the  same  time  a  con<^-ntrate<l 

iH'hition  <if  cyanideund  ferrocyanide of  Hidiuni  is  rx.'(.'enenited;  and 
fourth,  diluting  the  concentrated  cyanide  wilntion  with  a  nuautity 
of  water  aud  regeneiuting  tuul  rw-netpzing  the  aqueous  solution  for 
reaae  by  the  addition  of  permanganate  of  aliiali. 

e-i,ul'ituii,fi  yihvr  or  fih  fr  iniii  ^ilil. 
i  The  pnufss  of  Iwaliiit;  onw  or  other  IxidieK  for  the  extnicliou  of 
I  precicuH  metal*,  whidi  conaista  in  treating  them  with  a  auiuible 
chemical  volotioa  containing  a  thiocyimBte  and  a  cyanide,  capable 
of  diaiolving  allTer  or  mltwr  and  gold,  and  in  then  treating  the  an- 
dinolved  filver  by  a  niitable  8a1phide,aach  aa  potaasinm  sulphide, 
and  in  ao  reirulatin^'  the  ain<viintof  the  sulphide  to  theailTeraa 
tlmt  they  shall  snlwlantially  ec|ualir<»  ftieh  oth^r  in  •tpparatlng  the 
.sulphur  pulphid.- ;ihi  I    n  returning  the  thiocyanate  aixl  cyanida 

I into  DubcNMiuuut  oiieratiotui  for  furthi<r  treiUmeiit  uf  die  on*. 
a7S4*S—Sfay7,'f»>r   6.  A.  Dirmux  and  F.  H.  Bica«h.  ItfHhod^ 

The  uieiiifxl  ol  treatment  of  precioun  metal  iM'arini;  oren  to  ouiiae 
the  precious  metal  to  \w  disMilvetl  from  the  ore,  and  the  resultili); 
metal  liearinc  liquor  and  inipoverisl>ed  ore  t<i  he  .'e[\arated  from 
each  other,  uhidi  eoiudihliodlBildl0Wing?le|«:  Kir:<t,  inaijilaiuiliK 
a  aufaatantially  continuooa  Mipply  Stream  of  mingled  comminuted 
OK  and  aolvant  liquor;  aaoond,  meetianicaliy  diapenlng  each  roin- 
gied  ore  and  Hqnor  Into  the  air,  In  a  direction  tranex-ene  to  tl» 

I  onward  movement  of  tlie  otreom,  without  aepimiting  the  ore  from 
the  liquor:  tliir-l  <Ii  liverini;  the  ntniltant  titream  of  mingled  metal 

J  iM'ariug  li<iu.)i  and  iiu)ioverihhe"l  iire  aud  re<vivinir  the  i-auie  in 
niiugte<l  condition  aud  carryiuc  it  ouuard;  fourth,  huckint;  the 

1  liipior  from  the  tailingii:  fifth,  deliveriii>j  water  to  the  im|«iver-  * 
iifhe<l  tailinK"  reinaiuiuu,  and  i<ul»«eiiuently  s^uckin^;  •'Uch  wiuih 
water  therefrom;  sixth,  delivering  auch  impox-erkhcfd  ore  or  tail- 
inga  after  the  application  of  aocb  auction. 

Sii>lrwl>fi  17,  1901.  E.  I,.  GooBR.  yU'lholi  of  Iftehing  ort*. 
Tlte  method  of  leach i tit;  <>re<-,  w  hich  cottHM:'  in  di^)Mi,<inK  raoia- 
tened  oreinsuperimiMir'erl  htruta  within  a  omtainiti^  receptacle  by 
a  coatianouB  naeehaiiical  agitation  in  the  lower  portion  of  the  latter 
to  form  a  lower  thoimigUy  agitateHl  stratum  of  heavier  portions  of 
the  or4',  a  litrattim  of  lighter  (xirtlonaor  particles  n<?xf  alwve  which 
are  a)ritate«l  to  a  less  desrree,  a  stratum  of  filinH"^  and  other  li)(hter 
particles  next  alMive  which  reDi.iLii  >ul  stautially  itijiin  tuli',  ind  a 
lop  coverinff  of  a  clear  ifupernatiiiit  wlntion,  introducuig  ;lie  ore 
Ik'Iow  the  upper  furface  of  mid  latter  Holution,  ovt'rflow injj;  aud 
carrying  off  the  clear  solution,  replacini;  water  in  the  charve  hy  a 
I'yanide  of  potassium  H>lutiou  introdm-ed  at  the  Ixittom  of  the 
receptacle  lielow  the  lower  ht>avier  stratum  au<l  <-ausing  it  to  jht- 
<-olate  upwardly  throiijsh  tho  strata  alHive,  inerea)'inj,'  the  agitation 
during  tlie  introduction  of  aaid  cyanide  aolntion,  carrying  oft  the 
metal  bearing  cyanide  sohition  which  overflowa  from  the  top  of 
the*  cbatge  and  predpitailng  the  said  overflow  metal  bearing  solur 
tion  alter  it  leave*"  the  receptade- 

€89190— Detailhtr  17,  f-Ot.    li.  IIisi.    /VoMM if^ prAM)l<lafi'tty md 
rmomrinff  pr*^-i>''t*  inftnU  /mm  their  mUutionm. 

ThR  pnH-c>m  of  precipitating  predous  metala,  ootuteting  of  adding 

to  the  pulp  a  cyanide  solution  ami  agitating;  the  same  until  the 
1  metal  is  extracted:  then  adding  to  the  pulp,  while  continuing  the 
agiUition  t!i,M  -  i.  )iiiwdered  inetullic  nluiiiinum  wherehy  the  pre- 
cious metai  IS  j(ivcipitat<-d,  hut  in  suspension  in  the  pulp;  then 
ai 'liii-'  II  '-rcury  and  <-outinuing  the  agitation  until  the  metal  x*  iu 
thu  furiu  uf  an  auudgam,  and  finally  nHxtveiing  the  predoua  metal 
by  treating  the  amalgam. 

mrtiiU/rom  </i<'<r  «rfx. 

A  peooHB  for  the  extraction  of  the  precious  aud  other  luetala 
j  from  on*  ore  pulp,  saiKl%  slimes,  tailings,  mineral  bearing  eaitlia 
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or  other  BubalaiiccflcooUlaiogtliawinietab,  which  c<>n^i'tr<  in  iiitr>>- 
(hirlni!  oM(»rin  teim  Into  the  ore  smd  aftervntds  vtiolly  i.r  (mrtiully 
n-innviiiK  tho  j^xivch  I'i  i  hlorin  liy  fon  inir  air  tiK'  iiiatcriul 

juul  aiterwitnlK  tmitiiig  m  itlt  a  c.vanklf  Hilutiun  to  tiitwuive  the 
chloiid^s* 

t!ri4.-  'i  -iftnA4,i90e.   B.  W.  Banni.  CgmMejtroetiiqfeslTael- 

iii'i  ifn-rlatttmtlalMfnnn  vrt*. 

Tlie  i>riM-i---<^  uf  treMtiim  matt-rial  i r>iiti)inin>!;  tin-  pro  ioii-  iiiL"t«l». 
ixiii-iiMtiiii;  ill  ik-ttiiid;  ill  mocioit  in  lui  i-i)<IU'w<  yalh  a  si>liiti<iii 
cy«ni<l<>f>f  i«>cii$«ium, introdndng oxygen  totljc mi.viiiir  li<|iii<l, aii.l 
ttmUly  objecting  the  metal  bearing  matetial  to  tlie  action  of  anid 
aolntion. 

',•'.<;-';;— ,if</rrA  ,'.7,  i:k>>.    K.  s.  imj{.   Ci/<mide  proton^  txtra^biig 
jireeuma  mttaUJrom  their  m-ft. 

All  impK>T«d  piocam  lb  ttitt  ait  at  amtnwdng  iiwuiiuua  molBb 
ftnm  llipir  otm,  mid  pmcewi  oonwotinir  in  thoroughly  and  inli- 
matply  iitixiii;;  pprmcitte  of  Iwriain  (BaO,)  irith  predoiM  metal 
ix-jiriii^r  tnateriiil,  nml  tlieii  nribjecting  t3ie  Bame  to  treatment  with 

nil  alkaline  Riluiiun. 

70i(m—3t«i^  91,  MM  J.  &  na  AunroABAr.  Mfthoi  ^  vitwtiti^ 
preeiout  puuOtfmn  tkttr  ore*. 

The  procwB  for  trpating  orps  i-ontainiuK  prci  inUH  irn>tals  ami  cdii- 
sisling  in  :i<lilin2  tin  i  iii-li.'.l  on-  a  sohiTimi  of  hiiUuih  <  l.h  i  ;1(>, 
»«liniii  CMrhniinUs  Hint  jMiUi>i«iiiiii  cyjiiiiiU',  tlieii  ff>r>  it>t;llir<»M>£h  She 
iiuifw  11  ^fiiM-^niM  inixliin>  i>f  lircMiiitif  iiiiil  iiir  Mh\  rvviivrnn\i  tliejirt- 
cioae  in«t«l8  irom  the  eoinlion  by  any  known  me«n«,  mdi  m 
clectrtdya!*; 

fOMdS—Jutu  JO,  Jm^.  R.  D.  Kksvavl.  Preem  <if  extnttlinff  pn- 
riout  nuUthfrtim  their  nrfA. 

Tlip  |<r<u'e«s  of  tri'atiii);  i>rv!^  rarryinu  pi'ei  ioii.H  nivtalH,  «  liich 

t^i."!."  in  trcittln^'  ^lu  h  oiv  with  a  liximiiugKilutioa,  containing  of  a 
<'yMiii>U\  |H>t:ti<^iuiii  |H<rtiirl«>iiutc.  and  water,  and  finally  extraotint; 

tho  i>n-<'ir>iif  int'tal  ir<iiii  i-iirli  lixivium. 

'fi:,i;:is  -Jnlij       v.xu.    U.  11.  Ofuckii,  J.  \V.  Ntii,  J.  11.  Jlta- 
rKiM>.  uikI  F.  II.  Opficir.   CVidmIc  ptwm  «g  wortiKjP  9<M,  tS- 

re/',  or  I'lhrr  'trtf. 

aiatiui;  in  agitating  tha  pulp  oontaiuiug  tii«  cyaulda  aolatiou  by  a 
anilable  gaa  imdin-  pnnai«,  paning  the  gaa  and  the  hydmcyaalc 
acid  pis  lihiTntci)  from  (tie  solution  tliroii^li  a  nist'iieniliii^xolutioti, 
and  u.'^in^  the  ssi.<  aftt-r  iiaMf^in);  tlmiii),'h  Huitl  rL'^tiiiemtiiiK  ^»>lntlDB 
toi^tate  a  fre!ih  quantity  of  pulp. 

70BS0S-^Augiiil  S,  jaOi,    L.  B.  OARLixii.    Prooeti  tjtracling 

Tlif  pnwss  of  cxtnuiinn  pn-cioUK  tiietuU  inxii  liiiiOy  <livi<liM| 
iiiateriali^  or  orw,  whifli  <-<m!'ist-f  in  spn-ailiiit;  a  <'>ini|)untliv<-ly  thin 
l»y»'t  •  In  III. ir.  rial  overs  i^ul)»t»iii;li.i  I  '.iiU  uixl  lur)j<.' working 
Horfatir  piovi<le<l  with  draimim'  ihicts  or  i  lianni'l«;  then  coverim; 
■laiil  material  with  Rtiitalile  ttietal  <liwolviii^;  or  eyanitle  solution: 
theu  paaaing  a  heavy  roll  hack  anil  forth  ovt-rthe  t'liar|;<>  of  nmterial. 
ale.,  thateby  at  the  same  time  thoronulily  aiHtating  or  Htirrin^  the 
chaiiBeand  ioiciiig  aomeot  the  aolution  into  the  dnittage  ducts; 
then  diMbaiging  add  solntioB  into  themimp,  and  ffnaUy  pracipi- 
talins  the  jirec  ioiiH  metal  from  the  ••xlution. 

tofsaas — AagvM  es,  isoa,    W,  Hilt  ami  C.  Jv.  Lank.    I^ucttt  uj 
exfraethip  pndmu  nubth. 

Tba  pvoocM  af  ^tneting  juredoua  metab  from  Bolntlooa  thereof, 
which  coBibtt  in  pradudnur  cyanide  Bolntions  of  aud  metals,  vapor- 

ixintt  metallie  zine  l>y  niean.-^  of  heat,  and  eomlnetliijj  the  va|K>r 
thii.«  f<irmf<l  tu  a  point  iK'ueath  the  .•iiirfa<t5>  uf  aaiJ  isolutiuiu,  thu?' 
prrxluiinK  tinelv  ,i  i  zinc,  which  replaeea the  prccioua matat* 
and  thereby  enu^'o^  their  {>rw.-i{>itjttiun. 


I  708S04—S^ember  t,  tifi?.    H.  L.  SiruuK  and  H.  F.  KjwcmtkiCK' 

1      PiCARn.    Trftfmmt  tif  iif  tlimi^. 

The  prc>ee!>fi  of  trealin*;  ore  nlinie^.  whi<Jl  oooaiata  in  se|iarating, 
by  ineana  of  a  centrifii){iil  maehine,  the  ore  plimpsfrom  th<'  rexidtJal 
water 'With  whii  h  they  are  iiiixetl  hy  a<hlii))|;  a  little  lime  to  the 
charge,  nmovimi  the  bulk  nf  the  water,  thereafter  introducing  into 
the  machine  an  amonni  of  leaching  rolution  of  a  voloine  eqnal  to 
that  of  the  reinBiningqaantity  of  a<lhering  moii^nre  ami  introdiut.Hl 
into  the  oliniM  by  iwntrifatpil  action,  and  replaviug  the  moisture 
hy  the  added  leaching  scdatioii. 

j  7 104:o-    '><'l'tl'f  r  7 .  lUi.'.        T.  Mi  i  ci.v.    I't-wn/ of  Irmlinii  urfi-. 

\  The  priHT->»  of  irviitinK  ores,  wliieh  ei>tii'ii't»  in  tnjectiii);  into  raid 
ores,  iLii  they  are  a«itati'il  and  elevated  and  alloweil  to  fall  hy  grav- 
ity in  a  clowiS  1  !i?i<  ilier,  a  eheniical  8oluli<in  in  the  fonii  of  a  fpray, 
together  \\t".\  li>  '  under  preauni,  and  :tnonin);lhe  elenienla 
and  fumes  freed  l>y  thin  <i|«'ration  to  e«capi?  from  said  i-lmmlxT. 

71«fi*S—Januarg  no,  ism.    S.  B.  JoiUiPH.    (Md  tjctmcting  prvcet*. 

The  ptooea)  of  extiacting  gold  or  diver  ftonn  ore  oontainiag  the 
Name,  when  in  a  aoltable  condition,  which  oonrfata  in  8ubje<-tiny 
the  nid  ore-io  the  leachlnft  action  of  a  eolutlou  of  water,  «-yanide 

of  jKitaKiiuni,  hydrate  of  <-alciuiii,  and  carlionie-aeid  ((ap,  >in<l 
iutruduciug  an  oxidizing  agviit  into  the  solution,  and  subtMMjuently 
pTecipitatiag  the  gold  from  thia  aolution. 

.•  /.vi-;;— ./.iiifini-;,  .v.  tSO$,  SI.  B.  f$T(rA«nr,  Fnem  tf  eriraelijv 

The  pnicer«  <jf  e.xfnictiliK  preeiouis  llitJlttlfi  from  on-,  coiwiHling  in 
agilatit^  Ihci  pulp  tof^thur  with  cyanule,  water,  and  air  by  ebulli- 
'  'don  in  one  veMel,  cauaing  th«  mixturo  to  ai«ainie  an  even  ctviiMHt-' 
ency  tbroogboat,  and  paaaing  tlio  mizton  through  a  mechanical 
agitator  and  combining  therein  s  relatively  amalier  quantity  of 
mixture  with  a  n^latively  larp.>r  quantity  of  air  and  there  foreinn 
tlw  j>ulp,  eyaiiide,  water,  and  air  into  intiniatu  contact,  aiid  circu- 
lating the  mixtim  through  the  two  tcbmIb. 

rtt^s-^—M-'T.  i,  10,  nm.   Aroiw  PaiBRa.  Pneet$  ^  ptt^nUO' 

The  III  I.  ■  ~~  t.  r  ;iJu'  pn^'ipitation  of  gold  or  other  preciouf  rnetalH 
froiiicyanide  m flntions, .«ueli a.-'  pota-wiuni  cyanide,  .'^odiuin  <'yflnide, 
j  and  Imimine  cyanide,  which  coni«i»ti^  in  aeidifyini;  the  ivjhition, 
I  adding  a  aolutiun  i-oaiaiuiug  wltn  •<!  mercury  and  cop|>i-r,  and  then 
I  adding  a  aolution  contain in^  aiuc  Htlt><  an<{  a  amall  pereenta^-  of  a 
I  potaaahuB  ferrocyanide,  or  a  mnaU  quauiity  of  the  cyanide  anlution 
:  diachaiged  from  the  ordinary  ssinc-predpilation  boaaa. 

'  7ttr«g— March  J7.  tS":.   .T.  V.  .<<  iicnr,  Jr,   Ptomh  (/aQMiwAv 

jiTi'rhxi*  metalt  (ruin  mlietd  foluliuM. 

The  ppjcew"  of  w^|iarHling  pr<>cioii»  metals  from  their  solvent 
Holiition*',  which  eitri^i?«t-«',  lirst,  in  piL^ing  ihe  -..tutii'tL  thrviugh 
crUHhed  limei"ti>ne  or  plionolite  to  iieiilndize  .ir  v  ir>  .-  lu-id,  then 
tlimiiKli  zinc,  »<M)il  ushiw,  a^bvwtow  wo<il  or  i is  i  pii ,  uli  ni ,  and  char- 
cfial  iircoke,  to  neutralize  any  ir\'e«)daorc«rl  <oiiale>',  then  through 
nine  chavings  to  pret-ipilate  the  precioiw  metals,  tiien  throitgh 
.  ciun-bol  to  filter  theaolutionand  effect  retention  o(  a  percentage  of 
I  the  preciona  menb,  then  through  iimestone  or  cnuhcd  phoDollte 
t<i  effect  ]>r«Gipitatian  of  dnc  contained  in  the  aolntion,  and  than 
altcniatidy  through  aiiM!,  diavcoal,  or  coke  and  line  to  eflaci  com- 
pleie  «eiianition  of  the  predotis  metala  and  thorough  flltrathm  of 

the  mlulioii, 

I  7«M05— .4|in7  £1,  190S.  M.  V.  UeLAn  and  O,  RaLwrnt.  Pnem 

uf  fxfrtirfill'J  *f''i^'t. 

The  procesM  fi>r  extracting  gold  from  auriferotij^  ores,  wllich  con- 
>)>i^  ill  lixiviating  the  orei^  with  a  :^lut)<in  of  |HitaMdam  l^anide, 
rh^Hiauidee,  bypusulpbiltiH,  ami  ifodiutii  chloride. 
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7)161194— Apnle9, 1999,    P.J.  Hovr.  MttM^tfeianivlitifyMfmM 
orr». 

Th>-  iiicIImmI  <i|  iiiilliiig  iiuhi  i>rc,  ruii^ii.-'linK  of  the  fiill<iw  in>r  •^I'  V^: 
I'ir-t.  iHilvfrizin'/  tlii-  <ir>r.  tvi-nni'-.  ili^'liilnUin;!  the  i>r>-  thinly  iiv»-r 
II  \vi<|p.  limi;,  ami  o|>t"n  sluiccivay:  tliinl,  llc>«int»  Ihe  nn-  Hiid  pro* 
pelliui;  it  {omard  over  it«  bed  by  th«  action  of  a  »tneam  o>  ciiemical 
■olntUni  adqited  to  diasolvv  the  oro;  fourth,  ratomatieaUy  «creen< 
ing  and  Kparmting  the  solution  from  tlvf  iallht)>>i  1  >y  t  hi-  fame  force; 
and  JHth,  Hibjerting  the  solotion  to  a  n'n«i  nt  t-)  ]ir»H  i|>itat*  thi? 
gold  therein. 

7grSd9—Mag  Jg,  inas,  F.  \V.  Mantixo.  Method  ftf  rxlracting  noble 

Tlio  [>r<)crw  <il  ii'i'KVi  riti','  ;.'i>lil  iroiii  its  ryaiii<li"  !ir>lutiiiii,  ci-iitii^l- 
iti).' ill  n>'i<lilyiiii:  thi' .''iiliiti<ai  :iji<l  treatin^r  it  :it  ii  rui.'-L'd  ti'iiipcni- 
lurt'  with  huriiim-'nliilin-carhiiU'.  The  latter  is  timiiiifai  turi'ii  hy 
hisiog  two  pwrtts,  by  weight,  ot'  iNmuui  Milphate  (laarytaor  heavy 
apar)  BaSO,  in  an  electric  fonnce  with  on«  part  of  carbon. 

7iS-':'i7 — Mini        I'.iii.!.     r.  1!.  Joi-EI'll.     < •■il\t  '.itmrthiii  jirix'iv. 

Thi'  |inin'^>' <il  cxI rartin;;  ;;i>l>!  kikI  silvrrfmiii  on-  <'>>iilainiiiK  ihi- 
ii«u>6  wh<-ii  in  ;i  >nital>li'  i-'imlitinti.  wliich  CDriKi'ti--  in  !'iit>jfiiinjjt 
the  eaidur«  to  tb«^  Unu  liiuji  action  of  a  solution  gi  water,  cyanide 
of  potataiam,  hydrate  of  ailduiu,  peroxide  of  baiium  and  carbonic 
arid  yaM.  fhi'  uri'  tH-iiii:  ;»iit;ili-"l  hy  cniniiroswil  air. 

7iOHSa — Juiuc  U,  }'M-t.  1>.  MimiiKK.  Aiiiim-iii'i  lyiini'li  /ir'fym  oj 
trta&ng  capper,  nieM,  or  ilw  orr^  '■'„it-n'iiii,<i  pr,  ri-nf  <i\,  tuis. 
Tbe  proems  of  treating  rafcaclory  autpbur,  lellnriani,  and 
leal  ors8  containing  eoppor,  ilni;,  nit-liel,  gold,  and  ailv^,  conanting 
in  firrt  p>u!'liii^  I'ni'h  un-^  at  »  low  ri'<l  heat  to  tiuafmin  t)ip  metalg 
wi  tranHlormal.h-  inl'i  Mili>hatc>.  i«iv.-n«1e«,  or  tetlunitf*:  then 
Kxiiiijtiiia  rffliuini.'  I'oiiijKiiniilH  hyviTV  ililutc  aiiinuniia;  iiihI  yiilw- 
•  jUi'Mlly  i  xtiai  tint:  the  metal."  with  an  uninmniacsil  i-yauiiW  »H.>lutioii 
coiitainintr  an  im'<»»  of  fiinrir  <.si>li'  or  hy>lr<ixiile  over  and  aboVO 
that  iKii^sury  tr)  (onn  metallic  cytttiiile  <li>ii1>le  xah.-. 

7Slli>:/ — Jitii,  111.  0.  A,  Kt.t,is.    Ajijiiiniiiit  for  -'jimdinif 

milabjr'iiii  I'fix. 

An  ai)]Kiratli^  for  extraetinK  nietaU  fpini  onv,  liaviiiu'  in  cord- 
biliation  II  rei-eiviiii;  liopiwr  havin-r  an  im  lini'i)  laittom.  a  <lisi-har^ 
opening  in  said  hopper,  and  inclined  cboto  leading  fram  said  hop- 
per and  provided  v-ith  a  aaeen,  a  preeipf  latlnn  box  cnniKcted  with 
aaid  Indiuod  i  hnte.  mean^'  for  i-auiiiiiv'  a  flow nf  chemical  flolution 
thrtmghtttid  lii>i>i>er.  eliute,  iin>l  i>re<'i|>itating  box  and  means  (or 
t»a>«iiiii  a  t  urri'iit  of  clei'trii-ily  thr  •        iiiil  imN-tjiitatin^f  hox. 

7J/«t/-Vunc  ifH,  VMS.   J.  X.  Tbkmv,  Jr.    £Utru<iwt  j/tM  or  tilrer 
from  dima. 

.An  imiirovenieiit  in  i-fpttratiiii;  iire<.ioii,>«  nietaU  ironi  ^ilitiu'  tli 
whii  li  tiiey  are  iiiixeil.  eonsiHtiii;!  in  fonnilit  a  soliitiiiti  w  ith  water, 
.'liravin);  xai'l  sohition  into  tunkf  coiitaiiiintr  a  l  yaniile  !")hitii»n 
nwdedenr'e  l)y  the  a<lilition  of  ^{\{,  allowiiitr  the  slime  lo  wit!*' 
throogh  HMi]  into  the  sohition,  then  ilrawini;  lh<'  eh'ar  li<|nHr  from 

the  top  tbrougb  v<'riieall,\-  <li8|K«ixl  tlltera  and  discharging  (he 
alndgft  from  the  botti'iu  into  «ioc«eding  tanks  oontainiqg  «  aimilar 
«yaiiido  aohition,  allowing  it  to  aettle  and  again  drawing  otf  the 
clear  liqnor. 

7Sl.<::!^t--I<'tf   'i.  I'fii.    ti.  A.  IS.ntN.    SulfiiMie  weid  jamut  «4 

estmcling  prtciinu  mdait  /rum  ittiuUtnu. 

Tba  prooeaa  of  pivclpitating  predooa  melab  frooi  aalnUona 
tharao^  which  comiala  in  piodncing  cyanldo  aolutlona  of  end  pro- 
pionaniMabi,  then  acidulating  with  aolphnrir  arid  mid  cyanide  roIii- 
tioris,  then  imnnTHinc zine  in  shiH-l.  ("late, or <  t "  i.  -  I'l  i  ■! i  in  i " j.  ii' 1 1 
late<l  eyani'le soliitioM .Mntainini;  the preeioiis  ut-.  i;o.-,  tl.>  .  hviim.ii 
a<'tion  ther<'ii|>i>ii  (akint;  jilaei'  in  the  sohition,  ilissolviii):  y.iiK-  ami 
pivciplialiug  tht;  pivciuiu  utfttti-'i;  (livn  iwcMVvriug  t'rvm  Um  |>r«- 


I  nipitate  of  the  preceding  operation  the  peecioua  metala  Itjr  fllteiiag 
I  and  meUiog,  or  other  prooe^h 

7Ste06—JuM  ao,  1903.  a.  E.  Tbkdb.  TVmmm  nfhatMng  oran 

Tbe  ppoceai  of  leaching  ores  which  coitMiite  in  mixing  with  the 
ore  ti>  be  ti«ate<l  a  ryani^to  «olutioit,  p<>mxidf  nf  liytlrogen,  and  an 

oxiiie  whieh  is  re.hn-it>h'  hy  saiil  (leroxiile  of  liydmcen. 

TSi6SS—June  30,  lOOS.    1.  U.  JosEPa.    Uotd  tiiractiag  proemt. 
Tbe  proceMi  of  extracting  gold  and  cdlver  from  <ir»  ctintalning  the 

same,  wtieii  in  a  fuilahle  eomlition,  wlilili  i-im-i-t-  ii.  Mihjt^  tin^ 
.siiil  ore  to  the  leaehinjfaetiiin  of  asolnlioii  omtaiu.ii;;  v.  ,Uer,  cyaiiiiU' 
I  of  |i.ilafsinni.  hroiiiine,  hylrale  i  .f  eah-imn.  iK'n*xiile  of  hariiini,  am! 
t-arlwn  iliuxidie,  said  carhou  dioxide  lieing  forced  into  tbe  leaching 
aolation  cimultaoeoaely  with  comprcagcd  air. 

7Sa7£S—SefAemhtr  IS,  190S.    J.  B.  oB  AunoABAV.  SrtToeUmi 

prrr'miiM  metnln  from  Ihrir  nrfn. 

I  lie  proii-?'"  fiir  extraetinu  preeioiis  nu  tals  from  tlieir  ores,  eon- 
sistiii};  in  tin-t  inoislciling  the  enLsht^l  ore  w  ith  an  alkaline  .'uilntion 
uii'l  aflei-uanUngitatingit  111  a  .solveiil  solnlioh  nii>l  hlou  iiii;  lhn>iii;h 

it  an  oxidising  agent  oompoeed  of  gaaeoUB  broniiue  and  its  add  and 
oxyactd  eomponnda  dinotved  In  air  and  tianlly  reeovaring  the 

liieUils  from  the  hiUi  iiI  in  any  well-known  manner. 

74^}.f4^o—pftemiKr  J,  jyos.  T.  1.  Hkibu.  yrwcM  qj  ejiraeUng pn- 
eiout  m«tal». 

The  prt>ce»8  o(  extracting  precious  metals  from  siimei-,  consisting 
in  dirwfins  the  .slim«n  into  a  wttlina  tank,  dmvi  iii«  off  th<»  ihit'lter 
|iorti<ins  of  :  11  -  in  es  ainl  ile|insitiii;:  the  same  into  a  leachinii  vat, 
of  iiitrishieun:  n  1  iHiii<le  soliitimi  iin.ler  |i|ie.«siin'  throiiu'li  in-rioru- 
tiiiiis  in  the  fals<-  lnjttom  of  the  vat.  eauf ice,;  ill'- watery  |«)rtiotis  of 
the  Hiiiiu'H  lo  Is-  <lih[ilai-e<l  hy  saitl  <  yuniiie  solution,  then  treating 
the  i  har^'e  with  an  air  uiRler  pr<-s.siire.  ainI  afterwanis  iiitnxlucing 
through  tbu  falw  bottom  of  lite  %iit  a  salt  solution  of  greater  deualty 
than  tiie  cyanide  aolutlon  to  diaplacetlic  latter. 

r^;.v.'.v— /'ovo.fterf, S.B>Hacx.  Pnemt^etlnKlmgiueft^ 
Jritm  ore*. 

A  cyanide  procem,  conaiating  ot  the  following  atepa  in  the  oider 
named:  caking  the  pulp  by  pimwre  under  oonditiona  allowing  the 
molatare  to  escape;  Introdncing  a  weak  aolution  of  the  soh'ent 
Mtnnltaneou»ly  with  the  inirtidactian  of  air  nnder  prensnre:  .Iry- 
injt  the  pnlp  hy  paHsini;  air  iindw  pr«»»mrie  thcpethrr>ui;h:  intro- 
ihu'iiik:  a  stron^'er  .solution  of  the  solvent  siniiillarieonsly  u  ith  tlm 
iiilrvHiuctiuti  of  air  uinier  prmiMirvi  mid  liimlly  dryiug  ihc  vukts  by 
air  preiBUi*' 

'',.','.h'>!—Miiri-li       im}.'/.    .1.  .-iMirn.     l'i-<-<r.<f  of  li-riil,„(i 

In  the  evaniile  ireatmeiit  of  ores,  the  melho<l  .>i  reii<leriiiu  iiikoI- 
nhle  in  the  eyaniile  solution  ferrous  oxi<le  omtaiiieil  in  a  mass  of 
iiHiiHt  criuilicd  ore,  which  method  consists  in  applying  heat  to  aaid 
I  ma«e  in  the  preamce  of  air,  pireviona  to  lis  treatment  by  the 
cyanide  aolation. 

(•i..v^.>;  LM4-i;M:t  rui  ii.ysi.<. 

.V,r/,e/.r...«        -.|.y„,,,i/.«  Hitlh,  '>,•.-', 

fUs'ii; — Frfiniiiri/  j,  jsUt.    J.  II.  Uak.    Joiftiuicl  imulf  of  irrdliug 
luirif, i-iiii*  iiiid argeuti/ertni* orm, 

Tbia  invention  raneiata  in  treating  aurUenma  and  aigentifennis 
oica  with  a  cnnent  of  electricity  vr  gnlvaniam  for  the  purpoae  of 
eepattting  the  pradooa  metab  from  the  gangne.  In  i-onne<-tion 
with  the  plertrip  current  twiitaWp  nqnids  or  chemicnl  iireparationx, 

•II  I  ,  f  ii  ill -Liiii-e,  as  cyiu  i  I'   ■  •!  p' il;. --intii,  are  iL«e'l,  in  siK'h  a 
ioanio  I  Ihul  hy  the  eonilHi»  .1  .n  o m  of  the  eli-etricity  ami  of  the 
I'hemii-al.s,  the  metal  i-ontaineil  in  the  ore  is  first  retliicsl  to  a  stale 
I  i>f  swluUuii  aud  uiturwimUi  iMllectvU  and  depomled  iu  a  fiuru  slate. 
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MINES  AND  QUARRIES. 


Among  tho  claim*  it  otuf  for  the  me  of  tlw  platijiuui  aptator  as  an 

I'lfctirwlo. 

4H(T?t>—JJvT<ek  J)(,  1SG7.    J.  H.  Rve.    Jmprored  mode  uj  f^leiAavj 

fM  and  ^btrfnm  MMgrfNijic,  wmAiiijiv,  dc. 

Tliii<  iiiv«-iitii>n  oonBiobi in  treating  Bwecpingp,  filin)r<,  iin>t  \\.i4i- 
in<if  I'otitaiiiiiiK  cold  oreilver  with  a  current  of  elect rii-i I y  or  )r>»l\  i>"- 
i^ni  for  the  ))iirix)!W  <if  i^-paratiiit;  llu'  prwioiii!  tiu'lal*  l'n«tn  llu- 
iinpuritii'?  of  furi'ijsn  iiiiitttT  iiiixt-"!  with  thi-iii.  In  (•>>iiiiffti"ii 
uitli  tlie  oliH-lrif  I'urn'tit  i^uilHlilc  liijiiiiis  or  i'h«'J)iir'ul  |>r>-|>iir»ti>ins, 
such,  for  instaiicf,  as  cyaniilc  of  jwitK.'s-'jiiiii,  an-  iis»-il  in  siu-li  u  man- 
ner that  by  the  i'om1>inoil  arltoii  of  the  t-Kctrifit y  ari<l  cliciniciiil* 
the  pnedom  metalii  contaiiMd  in  tb«  eweapiiigg,  fliingi!,  and  iraah- 
ingv  ave  lint  icdticed  to  k  state  of  flotattoB»  and  afterwards  collectBd 
aiHldqMflited  cilluT  as  (■xi<lt«  or  in  a  metal  lu*  state,  and  the  opera- 
tion of  «XtnirtinK  or  s»'paratine  sai'l  prt^-ioiis  niftuli*  from  t!u'ssveei>- 
ing><,  tililigi4,  or  wachinj.')-  i^  iittcmlc'l  w  ith  vitv  little  truuhlc  and 
i-x|«.'nsf.  During  this  o(>i'r:ilii>n  the  Uuli  «  hich  (imtainj  tlif  wjLsh- 
ingB,  filinpi,  or  :  in '-  acts  a.-  an  t-li-ctriKlc.  urn)  nl«i  a."  an 
agitator;  and  the  tliird  cluiui  of  tlte  patent  covers  the  u«e  ol  Uiia 
eartMn  aUBctrode  aa  an  agitator. 

90M.'>—Mai/ isiift.   \v.  J.  I.YNn.   fmprofed pnem ef  Mparatmg 

try*!  <ttujt  i*th*'T  iiu'ttth  j'nrui  f»f/fiT.*  cfiiij. 

The  procen  of  removine  iron,  copper,  an>l  oihtT'liM  olorin);  mat- 
ten  from  pottera*  day  and  other  aigillaceoiu  solwtaacw  by  cub- 
jecting  tiw  clay,  when  in  BDlntion,  to  tha  action  of  one  or  num 
magnela,  or  by  paaring  thtoagh  the  tiath  odataintaq;  aueh  solution 
n  current  of  alatittielty. 

tS9aoo—]llarckse,188i.  A.  RvMca.  ^}!{|Mini(tM/«r(inMrttn^or«(. 

The  invention  has  reference  to  apparatn^i  for  Kilucinj!  oKf.  in 
whirh  the  ore,  while  in  a  heated  irtate,  is  •hnn|H'<l  ^^inMcnly  ijit<j 
a  Ili|nid  or  i-hcmical  solution  for  the  jmrjiow.-  of  dii-intiirratini;  tlu' 
ore  and  iJcparating  the  particles  prifr<amtor.v  to  ainalt/nniali<in. 
And  th*'  invi-nlor  flaitn!<,  iu  an  apparatus  for  iliiiintetiratin^  orw 
l>re|>«ratory  to  aiiialganiatiou,  the  iiwulutcd  vttwcl  or  nrtncfxniiii  tor 
of  electricity,  pr>ividetl  with  a  metallic  or  plated  hopper,  iu  <  "ui- 
binatlon  with  an  electrical  geoetator  or  batter)*  and  oonductin^; 
wire  or  wirm 

of  arm. 

TbemetlMidof  treating  ore*  of  sine  and  lead  for  the  prodnetion 
of  elflctiicity  and  raoovery  of  the  melale  by  acting  qpon  aald  ores 
In  a  ToHaie  coaple  with  an  eltctrotytie  liquid  having  amstio  alkali 

as  the  1>iise,  an<!  precipitatinu'  the  nictailic  oxpU  s  irom  ^aid  liiprid. 

979391 — Fubrwtry  IS,  1S8S.  A.  TniuLUEfi.  tnceKi^imdapparatnf 
ftmOntetitigiHelalt /ram  their  ant, 

111  cunibinatioii  with  an  clectro-generatar,  a  rc<vptacle  for  c<in- 
dui'tively  jireparetl  ore  or  other  tnaterial  contaiiiiu);  hictal  l/i  he 
recovered,  hax'inK  attachment-  i  ■!  llu-  ne«;ilive  ami  jwitivc  jiolar 
conduclors  of  the  eletrtro-jji'm-mwir,  arraufrtil,  af  'h'!i<TiU-<l,'in  clcc- 
trical  communication  with  the  inasfl  of  conductive  ore  liy  nieuiw 
of  tlie  electrolytic  wtation,  whereby  redoctioa  k  eiiected  wlien 
the  cnmnt  ie  paaaed. 

fur  r,tfiiciufi  zinc  on*. 

Th«  lir<^n.e8»  of  reduciuf?  zinc  on  s  and  i»roduciii(;  jiure  itielallic 
due  and  sulphuric  add  notDltaneously  therefrom,  which  ooiudata 
inalamltaDaoiidyrMBtiiigaalphufetoreBand  carbonateoiceinthe 
mm  or  oonmranicating  chamben^  and  thereby  oonwrtinir  l>oth 
ores  into  aolnble  fqitphatesi.  then  Irachinir  th«w  n«ft)»te<l  on>x,  and 
then  depoiilinK  the  iitetallic  /ioc  ln>m  a  wiUilion  ..f  the  Milphatcs 
by  electric  ciirrimtx  on  iiii-lailii'  plate-i,  and  ilraw  iii;;  mlphiiric  acid 
at  the  same  til  (  I-.  I  ll  the  sotution  at  iuft  ay  r-el  in  e  hy  tlu' wiitl 
electric  curreut'^;  and  the  apparutnn  lur  umi  in  tlie  pivce«4«  of  redue- 
ing  dnc  vntft,  irUoh  owmiirfa,  eseentially,  in  a  reservoir  for  the  anl- 


I  phate  fiolotlon;  a  preeipltatinjr  vetrcl  provided  with  snitable  anodes 
and  cathodes;  a  pipe  |.ri>vide<l  with  a  n-«ula(inp  cock,  leaidintf 
from  the  reservoir  to  near  the  iHiitoni  of  the  pm  ipitatins;  veswl, 
and  an  outlet  pi|>e  for  the  freol  aciil.  .i'-i  :iii  -  I  i  i  -lesnid  vesj^'l  at 
the  doired  level  ui  the  li^uki  liiereiu,  whereby  the  strength  and 
>|iianilty  of  the  i-ulphate  aolutitm  in  the  precipitating  revel  are 
iiiairilainc<l  conr^tant. 

.'UliTlO  -  .lnwuiiyii,  JStl4.  M.  Bouv,  I'rocet*  of  ami  iqipamtut f«re 
'iM  'ux  'ihij  ijiM  nnd  tUvtrfrom  f*wV  «w  fcif  mm^^Md  eledrolytic  and 
amalffamatiny  proemtt. 

The  method  of  flrsl  eub}ecting  itoU  and  mlver  ore»  lo  the  action 
of  ferrii'  Halt.*,  iu  oindiiiiutiou  wilh  tlie  eh  i-trol  \  lii-  pn  .l■e<^,  and  the 
mil»e<juent  auiuliwmatiou  of  the  uietalw  with  mercury  under  lh« 
eoniiuue<l  action  of  the  electric  current:  and  the  apparatm  for 

effectinj;  thip  pro<'e>w, 

;OflttSO~.hm,  ,'4,  II.  R.  C.vssKi..    /';••»  . vv  ■/•ii,:l.fi>/>aniliuifor 

the  H'jMTitli'in  of  iiii  ldU  froiii  u,'tA  <t)i<f  nHuiin, 

The  pnKi«ol  separatinjj;  utetal^  fr.iniore*or  alloys,  eapecially 
th  j.!-!.!  ii  in  aoiiferouB  character,  which  cnnaiats  in  chaigii^tbeote 
or  alloy  in  a  powdered  condition  into  .m  at><>dc  eouipartmeot, 
which  isaeparated  from  the  cathoile  <'i.tut>:ivtioent  l>>  |>oroua mate- 
rial, said  anode corii|.;irfrtien(  conlaiiiini;  a  •.•.Intimi  vleMinj;  nUHM'tit 
ejilorine  umler  tlie  ai  tiirn  of  an  electric  curreril,  and  ii<;ilalin>;  <aiil 
jHiwdereil  riiatorial  wilhin  «ii<l  -olutiou 'Inrin^r  the  pn-isjiiw"  of  the 
«>lectric  <  urrerjl:  and  th4' c> unhiiiatinn  in  an  ap|>;itatui^  for  treating 
orw  and  iiu'tals  hy  i'lectrol\ ..f  a  l  alhiMie  eompartnieid,  a  n>->ru- 
live  pole  thereiri,  a  r.'iary  drum  i'<,n>titutini;  the  anode  4X»mpart- 
ment^ providMl  with  jtomus  material  '•epanttinjjritfnMntbeCatllode 

cain]MtttmeBt,  and  with  a  eerics  of  uariwn  rada  or  pistes  airaoged 
within  the  same,  and  suitable  eleclric  connections. 

.i(y><):,l  --Ji„u- .'4,  iSSf.   H.  R.  Gassbl,   Pmeeu  t^f  tMorit^ting «re» 

ti)/  t:l''dr'Ji)!ii.<. 

In  the  jinieejvi  ,>f  e\[ra<1iii^'  L'old  from  relx-llliHi.-  or  teiiai  ti^rv 
({old  on'?i,  the  .•<tep^  which  l  oie-i-t  in  <ul>jc»'tiiiir  the  Mr>>  ti>  the  aeti.  u 
of  a  soluliun  yielilinjr  na^ivnt  ehlorine  under  elei  trMly tie  di'eotiipo- 
Htion.  anil  aihlini.'  linie  or  il-"  »-<nii\aleni.  whereliy  acids  i..riiie<lby 
w<nn<h(ry  action  durin)r«oiI  >le< iniipMMivii.n  ar>'  neutrali/eil. 

■"^/T-'i  '    M'l;/ ■',  jV<->  i.    IC.  i".  TuoMi'xis.    .l/.//'),  <if^«       (^i.  ,,r^,„.-„. 

<i'on  of  tpfd from  it'  k/v,*^.^  th •if  r-clilui'iiiitliuii  iwl  iK j,t.fit',i,,i. 

The  <timliitmtion,  w  ith  an  electrolytic  cell  for  separatini;  chlorine 

fnini  ib4  crHn[Mauid«i  and  its  anode,  of  a  batter}*,  a  cathode  consist- 

iuK  of  a  plpo  through  which  steam  is  admitlcd  to  the  cell  for  the 

]>ur]>o«eof  iocreaaiiigthe  raiudity  of  the  septtniting.and  condactora 

n^]ie(  lively  coiinectingtbe Same  snode  and  cathode  with  the  pedes 

of  -ai<l  hulter\ . 

■ 

.i/7^4H—Mn>i  a,  ifijts.   E.  P.  Thompson.   Apparatti»  for  tiu  rttdro- 

The  ci  mihinalion.  in  an  eU-<  lrolytie  I'ell,  of  an  anode  formed  of  a 
wric*  of  carl>oii  r("lH  H't  in  a  ni<  tal  riut:.  and  a  cathode  i<irme<l  hv 
twoiiiin  turrugattnUvpiJer  plated  conuect*<l  eki'lriuully,  which  aro 
tet,  respectively,  within  and  withoat  the  circle  <^  carbons. 

I  .vu7'i.->-lhn,„i„-,-  jj,  IS.-'.;.    II.  |{.  Gambs;   Af^raiiu/or  dthrid- 

Iznt^f  ;t*il<lf  i*h>r,  oinl  uttu  /'  t#r<.d, 

Thii-  invention  connste  of  an  iron  vessel  cylindrical  in  i^hajn-. 
lined  with  wood,  baring  a  caat  iron  cover,  adjoated  m  as  to  be 
steam  and  vapor  tight.  It  is  also  arranged  with  a  set  of  stiners,  to 
which  motion  comronnicated  bycrownand  pinion  wheels.  It 
in  also  fitted  with  ['i|H^.  1>y  means  of  which  (rteam  ean  be  fnreed 
tiirou'^'h  tlie  ci.iileiil!'  and  hel<l  tlieri'  iiTidi  r  pre>>ure.  It  i-  ai«o 
furnif^lieil  witli  two  elis  lroihv.  hv  which  tledririty  can  l-e  par-s<-d 
ihrou^rh  till' ore  and  chemicals  ■  iriii  I  u]Kin,  w  hile  the  pre-t.-nre 
i  is  applied.  The  eieetric  eurrwit  is  hest  obtaiiietl  f  ruiti  a  dynamo 
I  machine  of  onltnary  coBslruetion  need  in  the  deposition  of  metals. 
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JimuargS,  M.  Bout.   Pntnu  of  <>l*tinmff  ifoldt  ml-  | 

'VI-,  ropjier,  nickt!.  •  ?    c.'wiU  from  Ihek  oro  lnj  (hitr>A>iti<-  <tdiou. 

Till'  j>n>c>»«  <j/  sfejiuiiiuiif;  piM,  mIvit.  <-oi"|K'r,  iiii'l  otlior  IiietiilH 
from  cliloriniiteil  or  <'hlorirn>  i-tintiiiniiiif  ores  by  <'lectrolyticactioii, 
<'iii>fisliii|i  ill  lii>l  roiwtiiii;  tlio  ores  oreiil)je<.-f iii);  thotii  t'.>  iin  iM^uiv- 
alclil  oxiiHzin);  tivatiiifiit,  ai»t|Mcifi6d,  anil  tluui  fuhjt^-Lii.g  the  ore 
to  the  ucdon  of  ferritHHilt  Mlatkxwi  Mid  At  Uie  aaine  time  iMwsini.' 
an  eierrrlc  carreDt  tbraugh  ctid  aolutioo,  wfa«n»by  Um  awlnl  Lch 
etm^-n  •li^ulvnl  and  ptwlpilMtad,  and  chlorine  gaa  is  gamntad  M  i 
tbr  |Mk<itive  (Hilo,  which  nconvwrtB  the  rmilting  ferroufi  mlts  into  ' 
fcrri.-  yaltB. 

96tS7«—0(iober  t«,  IS86.  II.  B.  Casuu.  ProeetM  of  titrnttkng  gold,  I 
*fp.,  from  orftm  I 

Thf  prm-tw  <if  w)mr-atiiig  inetAlfl  from  ores*  or  l»lloy^',  e>in?cuilly 
tliiwe  of  i«n  aiirileruii!^ cliaruL'tcr,  whicli  iimnst;*  in  char;;!!!);  tho  on- 
or  alloy  iu  u  fMnvderenl  romlition  into  an  aniMlo  comiKirtnHmt, 
which  ii^  Mepaniteil  from  the  t-atliode  c<jiii|uirliiK-itI  l>y  a  |Miniu>i 
pArtition  <'om[>o«i»il  of  asl «o»ti:w,  whicli  [H'riiiitH  tlir  [latwiiiif  of  the 
current  witii  the  metab  in  eolatian,  and  relaiaa  the  ok»  within 
the  anode  ooiU|ia]>tniMtt,  aaid  anode  cani|iartment  containing  a 
cUorida  aolntion,  a^tating  and  n^ecllng  tin-  oluir^i-  to  niL-o'i'iit 
chlorine  produced  from  Mid  floluUoin  dnriiiK  ihe  pan^v''-  of  tliv 
elvctric  tnirrfnt,  [sihain);  th--  -i.Intionof  metals  tlir>>ii|;li  iIh' .i-l  i*- 
liKi  [iurtition,  iiml  ilepa.  iting  the  iiietiUil  lit  «ululiuii  at  tin-  i-«thi«U'.  i 

SS7H5»—Pctiruttni  IS,  imf.   J>.  G.  TmatOukUt.    Oiriaining  (Afon'ne 

h;i  I'/ff/rri/yiiiii.  I 

The  electro-i'heiiiitnl  fjeufratioii  tif  clilorim-  Ity  nn"!«n«  <if  mi 
«Mi«le  of  piToxiile  of  lea<l  in  the  foi m  ii  li. ■(.-.  ,  iiiu'l  l;.  i  I'ln^in  live 
luyerx,  pliiteii,  or  nia^w."  of  any  minireil  form  |>r»-fiTnl>l>  oi»iiiiin.il 
by  the  means  hereiiilioforf  tlu«Tibe<l,  the  saiil  ainKle  lieiiiu  em- 
ployed in  conjuuction  with  any  tniitable  eathode  and  with  an 
alectimlyte  eapaUe  «f  evalTing  t^rine. 

j'wv— .l/,i-.7 isft;.   II.  ILCanhu  AppartiiM  far  tetmnOmg  \ 

111  an  upfiaratiiH  for  sepATatiog  mctaia  (rom  ores  or  alloys  1^  I 
electrolyaio  the  combination  of  a  Joumalcd  dnun  imvidnd  with 
carbon  anodea,  a  hollow  metallic  abaft  inaulalad  on  ila  exterior  and 

extendintr  throiig^b  nii'l  dram,  eaid  abaft  being  perfomled  within 
the  drum  and  M-^uratcd  from  the  interior  thereof  by  a  filter^and  a 
acrew  conveyor  within  nid  hollow  ahaft 

SeoSSS—AprU  M,  JSar.   U.  RCabbl.   AfiparatuB  for 'V^^'*!/ 
mdM*  fiom  OKI  or  attoi/t. 

In  an  a[<)iurutii!-  i  r  |,.iratin(r  metaln  from  ores  or  alloy*  !>> 
eleutrolysis  the  etHnUmatlon  of  a  rotary  ilruni  «.im»titiitiiif;  the 
■  nolle  eom|>artment  and  havhiK  ii  suitable  electrii-  eoiiiieetioii.  a 
rutary  e)itho<le  <xiin|)artinent  ImviogaMiitabteelectrii'  mntK^etion 
ami  provided  with  an  autoniatie  valve,  •  porons  dia|ibrai;ii>  si'|ki- 
rating  raid  anode  and  cathode  oomiMttiuenli^  a  fixed  bracket,  and 
an  arch  shaped  am  attached  to  aaid  bneket  in  tins  path  of  caid 

valve  for  <i|>ening  of  the  latter. 

Stiistjiiv— April  i6,  i&B".    U.  L.IKPXANN.    Ayi>tiratm  /or  ivparotiitg  j 
mOalt/nmeraardaoiftbiffieelnlitib. 

In  an  appatntna  tot  mapntMn^  nwtnle  from  «rae  or  allo^  ttjr 
dedrolyrff  the  eombinatian  of  an  anode  coroparbncjit,  a  eidhode 
compartment, a  fllterin);  diaphrafrm  sepaiRting  aald  iumjiurttnentii, 
a  dense  pomnip  diaplinigin  for  .•^^paratln?  mid  otuniwirtnifiit*  dnr- 

inu  one  htep  of  the  o|x' ration,  and  ine<  luini-in  «  In  n- i ,  tlie  ilenw 
jjoruus  diaphiiigui  may  be  placed  iu  apposition  witti  or  reinoved 
from  the  opening  between  the  anode  and  cathode  oompartmenta. 

J7«764— JTarch  £0,  i«t$,  C  F.  Caoun,K»B.    WH  pfoem  V  I 

trtraettny  pure  thtefirom  it*  ttm. 

The  [irrM^w  nhirh  eotiKi.-:  ill  1 ;  HI .  .1  I -i  -  ij  ri  i-til  vim-  ore  In 
dilute  arid,  iiaxylnj;  an  air  bJit-tl  iliriiU(«h  the  Milutiuu  utktil  the 
iiii|>iiritii  s  are  «xiiU/ed,  and  linully  •Irawingoff  the  line  aolutlmi 
and  deponilini;  ur  precipitating  the  line. 


aaTOaa—Mfy  St,  lax,  O.  P.  BcLunra.   Proem  e/  elnauinjt  yoM 

iiU'l  fili'fi'  irline  ttievhutiiiytllii  '  Ooleii  o>  '.<r(C  irUI'  refnu'loiy  Hiihufatu-n, 
The  proi-esB  of  clean?in)»  rofnictory  orejj  prior  t-i  the  rxfoverj'  of 
the  precious  metals  therefrom,  which  ronsistH  in  inimerf-iii);  mid 
oresi  in  a  Kolutiun  of  a  ciMliuni  ehloride  and  eaiistit'  wxln,  hctttiug 
.said  foliition,  aiid  at  the  same  lime  i^ubjt'i'tinK  the  ores  to  the  actloB 
of  the  eleetrie  enrreiit,  «  hereby  the  ore  iH  i-ender<il  free  milling. 

-W/.y<,VJ— O.-MxT  J6,  litA'i.     II.  II.  Ka>i».     .l/»/»!!r(irt()i/()r  rhl'jrUliz- 
iiip  ore*. 

In  a  devioe  lor  cbloridinng  metallic  ores,  the  combination  of  a 
hennetleRlly  aealed  tank,  metallio  platea  placed  innde  the  raid  tank 
and  moaated  vpen  imukted  Mqiport%  n^MSRsfagr  fkef  will  be  inm* 
biled  from  eaeh  other  and  &«m  the  tank,  the  eidd  platee  forming  fbe 

two  clementf  of  a  palvanic  battery,  a  stirn'r  plai'e<l  in  the  said  tank 
and  iH-tweun  the  said  platen  a  Kulutioii  culiiainiii;;  the  ore  to  bo 
treated,  by  whieli  a  ealvaiiic  current  will  Iw  exeite»l  ln'tw^vn  thu 
«aid  ctuuging  ateam  in  the  iwid  tank,  whereby  the  mid  eolotioa 
will  be  healed  and  a  prennre  maintained  in  lakl  tank. 

SHUirr'    yh:>-'l      ISif.f.    J.  II.  K.\K.     I'Jfrtrir  (im<\tii<u,i-iUr  . 

In  an  ap|mratiiM  for  working  ores-,  a  pan  or  tub  with  an  iutental 
copper  ring  and  rotating  ariii^  or  stirrers,  in  combinatiao  with  • 
hmriaoatal  wooden  ting  niapeoded  abot-e  the  tub,  a  copper  plato 
forming  the  npper  enrEm  of  aaid  nng  and  peiJoroted  to  admit  ctt* 
bone  which  paes  IcM^ndy  thmngb  the  plates,  Miid  earbons  having 
heads  or  tnuMverse  pins  at  the  iip|ier  eiidii,  aiid  themoTableefaHtic 
p1ate<?  or  Hprin)r>  preaiing  n]Kin  the  headi  of  the  oaihont  to  hold 
them  iu  contact  with  the  copjier  plate. 

4CT3m-Jvl9  99,  tm.   3.  C.  WiawBLk    iMi  or  «rfu<iim  far  mptt. 

ntliu'j  mrlitl*  frvm  llit'lr  <ir<'». 

The  proiiW'  of  pr()diicintr  a  bath  or  iioliition  for  the  pe|inration  of 
metal'-  ti  111  til.  II  . n  -.  i  i>n«istin)»  in  subjertinir  a  H>hition  of  eailt 
water,  nuiriute  i^f  iUoii.nnia,  an<l  mnriatic  acid  to  a  <  iirrent  of  elec- 
tricity, then  placing  this  solution  in  a  tank  coiitaininii:  liipiid  mer- 
cury, and  Mbjecting  the  whole  to  a  current  of  electricity,  aaid 
mercnry  aerving  ae  the  anode. 

4io/,'s—Stj>i,mUr.i.i8.<rt.  J.O.WiBWBLi.  S>)haimforv»ein»epa' 

ratlfiff  lilfhtlit  fnnn  their  'trrs. 

K  tjobitioti  or  l>atb  for  nsi'  in  oeiiarnting  metals  frtiin  their  <tu-», 
canBiBtiitg  of  chlorine  in  aolution,  aodiuut  chloride,  ammonium 
diloiide,  hydrochloric  acid,  and  WeMoride  of  mercoiy. 

itSSrs—NovembiT  iO,  1SS9.   W.  VON  BimUKi.    IVOMM  of  Otth^ 
depotition  of  nutalB^ 

The  proceet  whteh  eantlita  In  Hxivialiog  <Hre  ia  sepante  vaaaeia 

with  a  siilniion  oonlaining  ferric  milphate,  paating  the  resulting 

(err»n.s  sulphate  MKVpssively  thrmijrh  a  mrim  of  comjiartroenla 
containing  catlni.Ii-  .1:1. 1  in  ulii.  li  .-.  l!-  -Ur     i  jtion  |.>  jml*. 

jeete<l  to  the  action  ot  an  elcftricai  currt-tit  by  wliitb  the  metal  in 
solution  is  de)>ot^ite<1,  then  )Ki.'<.<iing  the  remainiii);  liapiid  Huceet^- 
lively  tbrtjngh  a  seomd  ^eriein  of  coinpBrtment»  ciintaining  anode 
platceof  iiiMihible  innterinl  an<l  ivparate*!  from  the  flr^t-menlioned 
oompertmenta  by  nonnietallic  diaphragoie,  whereby  the  lerrooe 
anlphnte  la  exidlaad  and  neMivevted  into  ferric  lolphate,  which 

Kitltitioii  IN  njTUlii  tiM-sl  to  1ixi\iiiti'  ort-s. 

— t),i-ni\ltfr         JJfA'f.     II.  r.  ,Ii  i.iA.\-.     /Vi)rr«v  «/  i  ilnirlliig 
iji'I't  1111(1  plm  from  thrir  are*. 

The  improTement  in  tiie  prooew  oi  extnM^ting  gold  and  ailver 
fromona^  whkh  cooalstB  in  agitating  the  polTeriaed  oreindoaed 
vatawithdilovliie,  bromine,  or  iodine  and  water  ander  ynaim»  <i 

a  fluid  fnrcMl  into  t1i«  vat.  and  after  the  t^ld  and  eilver  have  eom- 

binei!  u  l  li  iIl.  liiil  i.'i  n.  adding  mercury  and  aijiiin  a^ritatinp  under 
presfUlie  «it  a  llui.l  li.snti  into  the  vat,  ne.vt  pajisinj;  the  ore,  mer- 
cury, and  i«r>hition  over  amnlgiunated  <-op|M>r  surfaces  forniinjt  the 
catlxKle  of  an  electric  circuit,  BU>1  inilimH|ueatly  i>ubuutting  the 
mixture  to  electnjlytic  a«-tioii  between  cnthodeaof  memmry  beknr 
and  ijuitable  auodea  above. 
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4Stl9i—Stay  it,  imi,   W.  vox  flinraNB.   Afparalxufiir  eitnieHnp 

i/tfttih j'roio  thfir  ort^. 

The  i-«nil«iiiatii>i>  nf  u  tr><ut;li  fur  On'  Hnw  i>f  liijiiul,  criiiifxiHixl  lA 
iinfiien>iii'«Htii>iicfiiiiiu'ctiHl  ;it  m  I'  rii.i:i  <  i  N  with  an  inlet  at  one 
eutl  luul  uti  uutlct  Ht  till'  irtlicr,  with  two  ionpidi'liiiiil  I'liiift?  in  »u'h 
section  of  the  Mii<l  tri>u;:l>,  naiil  shaft  cHrrviii;:  )M-at«-i>  iitiil  liciiii; 
entireir  immened  ia  the  liquid  cooUiined  in  tbe  trot^h,  and  a 
iMatin^  |ilpe  located  Mow  and  li«tw«Mi  the  aaid  atuRa 

4.-,!t'iM—S,f,lnnl>fr  iV,  lUtiL    C.  SrnKKIBB aod  H. KMUttSV.  /VOMU 

af  (xti  nelituj  iijUhnun)/  /ruM  ont. 

In  tbe  extraction  of  antinumy  from  oie,  tbe  f>n><i'!'»i  whicli  I'mi- 
■iala  in  sabjecting  the  citmhed  ore  to  tbe  action  of  »  salntion  of 
flulpbldeotaodlum  and  then  predpitattng  tbeanttmoDirin  metallic 

form  liy  cli'rtrolyt'i'^,  M<liliiii!  li)<lriixi<K' <if  fnxliillii  to  tin- SDlnlimi. 

400964— Slumber  g»,  voif  ttiKMKiw.   Afjtaratut /or  dee- 

tT^fytteaBy  tejHimtinff  vttial»fr<m  ora. 

In  iin  I'lfc'trolytioil  cell,  the  oomblnatioD  of  a  nm>lvln{(  <iitli<  ••)<•, 
a  trrmeli  rhaiH'il  ajuxle  situated  below  the  Mid  cathcMlc.  in  the 
tTough  of  which  tiw  cathoiie  ri'volvcn,  u  sere*'!!  jienniltinf;  the  ]pa*- 
aapt'  of  lUe  eUM-trolyte  an«l  of  electricity  and  caiiablp  of  prevt^ntini; 
tlie  |xa>^^' of  vi1>nitiuni<  of  the  chi'trolyi'  -iin.i'i  il  Iietwecn  the 
oaid  catboUuatxl  nnoilc.  ami  iiM-nnH  for  supplying  tbe  eledrolytv 
above  tbe  ecreeu  iin'l  for » iili<lnt\vitiir  tbeoridtied  Uqaid  from  tbe 

bottom  <tf  tlie  tronjili  of  theaniKle. 

47SHK't — April  1!>,  IS:k'.     (i.  .1.  Atkinh.     FMeirtJjiHc  iij))MT'tliii>  for 

ftfiiiintiity  fi'J'l  iit\(i  ullitr  hninln  frmn  llifir  <iri». 

£le(strolytic  appaiatua  far  aefiaiating  ]{old  and  otber  metals  from 
their  ore^  wbieh  ranriata  of  an  npright  anode  eompaitment  tbrtragh 
which  tin  on  ie  imned  coatiouoinly,  having  within  it  an  anode 
cormtrnpted  to  mwive  and  retard  the  deecent  nf  the  ore,  white  the 
Ofi'  -t'-  'f  f  iiri  -  ;i  iiir>r»-or  wiluhle  |iortion  of  Mich  nimilc  pole, 
an<l  an  iiprit;hl  t^tlioile  eoni[uirlTncnt  anil  |K>le,  the  ^auX  ano'lc  ami 
cathLxle  roin]>artiiieiits  i-oniinunii-atinjf  throuijh  an  oponitik!  clixse.) 
by  a  jKiroiiN  iliii[<hri)ciii  ami  huviiiK'  "iilletn  at  their  h-wer  e)i<l^<  f<ir 
tht»  removal  of  the  ore  which  luw  l>©eii  ai-teil  ii|>riii  in  il  ■  moilc 
oomtiartmeot  and  o(  the  metals  and  other  mbetaucca  tlwl  have 
been  dettotited  or  proeipitatAd  in  the  cattuida  oompartment. 

^.v/.w    <A.  tu>.,  r  .",,  <  ■.  J.  ArKitM.    TVoOM*  <if  tefMratmff  gold 

Th*!  i-outiiui(>ii!<  |>n>»fi'!<  of  m*(>uratit>g  gold  anil  other  nietulHlrotn 
their  uri'H,  which  conmstei  in  ixtanng  such  ure  through  theaiKide 
oonipArtment  of  ao  electrolytic  apparatus  in  rontart  with  tbeanode 
and  retarding  the  dewent  of  the  ore  in  tbe  oaid  anode  oompart- 
ment while  Mich  ore  ia  Icept  in  contact  with  the  anode  pole  of  mch 
c-oiii|iHrtntcnt,  ao  as  to  form  a  niore  or  lef"  folnf>le  portion  of  nuoh 
aiwle  polo,  and  then  •objwtinir  the  iin-  to  tiie  prfxew  of  unialf^- 
maliun. 

496ltIS— Afrit  It,  issa.  J.  F.  WiawBLL.  iVmieiu     and  tqtpamltit 
fvr,  treaimff  ore*. 

\:i  ■<  111  pri«f»->i  of  tn-5»tini:  orew  whieli  coiiKintM  in  hnhiiier).'- 

ing  .m  rcury  m  a  wjliitioii  ol  e>>niiiion  i^ll  eonni'i'tinn  the  inemirv 
with  the  ]Hisitive  pole  of  a  ueiierator  and  the  Nill  Kohilion  with  the 
other  jiole,  so  that  the  current  will  deconipoHp  the  nalt  Holtili<iii 
aixl  OJlilNe  (he  chlorine  to  he  attr.u-t<il  to  tbe  mercury  fonniin; 
oUoutel;  ttrealiOK  the  «»1oiih-I  with  aqua  regia  iorniiok;  a  .'•olulile 
nwrciiric  chloride,  diltatiiig  the  latter  ^^  ith  water,  treatiu;;  luide- 
oaoipoaed  nit  aolatwa  with  an  electrie  comint  to  produce  «odinm 
hj'pocihkirite  and  introdnnng  the  sohible  chloride  and 

aodiom  hyjKH'hlorite  simultaiu-otii'ly  u|ion  the  criwlieil  ore. 

49S8n—Afiril  l^,  J>  VvLMiaa.    Procrtt  of  actraetiug  one  by 

tbetnljimt. 

The  praoeaa  of  obtalDlng  anc  by  electrolyaia  oat  <rf  a  line  coo- 
tainfaii;  anode,  which  conaiate  in  adding  to  the  bath  «  baaic  ■inc' 

Hult  mhition  iidaiiteil  to  ai  t  aN  ehctrcilyle,  to  whi<-h  bMie  liDMMlt 
solutiou  a  cuuductiug  ut-utiul  ealt  liat<  Ikx-i)  added. 


I  filer JJi— April  t»,  tS9il.  S.  R  WwrfAM.  PrMimtfltxMalbtgerm, 

The  priM'j'S!^  of  «'[iaratin);  told  and  nilvcr  from  their  ores,  which 
i-onsiiftii,  tjrM,  in  roastini:  tli<>  ••re  ii>  "Xiilize  the  liasi'  inetal^;  and, 
seroniily,  in  siihjeetini;  the  P'.i-'r.]  .  ,  to  ttie  uction  of  a  solution 
of  |Hjta»<iiin>  cyaniile  nitd  Dudimn  hyf>o^ulphile,  and  MibniNjiiently 
prt-4-ipitalin>;tlie  dienolved  inetMl«:  and  tlie  prooew  of  soiinrating 
1  gold  and  silver  frcnn  ailioeam  ores,  which  oooasta  in  subjecting  tlie 
ore  admixed  with  eaualieaodaand  potaah  to  the  action  of «  Rolatioa 

'  of  ]>^itiu«>iiini  cyanide  and  wHliiuii  h yiKJMilpbite. 

i97fil4 — ,l/(f</  .'«.   iif-i.-i.    v.  \V.  fi.KoiioKN.    I'nirem  iff  trpturtUinij 

I  The  pivttw  oi  aoparating  gokl  and  silver  tram'  ores,  <vi«iAriwg 
[  in  flIterinE  through  the  ores  a  solution  of  sulphuric  acid  and  Mit, 

and  precipltatinig  the  g>ild  and  silver  in  the  filtrate  Hilution  hy 
placing  luetalllo  Iron  in  tlie  tiltmte  and  |iaR<iii):  an  eleetric  vurreut 
thraqgh  tlie  fiHiat*, 

SOJMt—Jvijf  ttf,  IMS.  &  H>  Ekkkss.  Apparatut  far  <A«  dtebi^ 
fjvAc  aifrucfiajv  of  nubtb^ 

In  apparatus  for  the  clertrolytic  extraction  of  metal.«,  a  vat  hav- 
ing an  anode  lining' <in  itH  door  and  kIiIc^,  in  ouiihination  with  a 
Huitahle  ratlnMh*  or  iTiithiHli^  siiHjteiulc^l  w  ithin  the  vat  aiul  a  non- 
j  poroiw  and  nonci.iiductinif  inner  Willi  or  cnili  hx-ateil  between  the 
j  side  linilip'  nn'l  the  cathode  or  ciitlio<Ie?i  and  exti'iidinK  from  the 
'  upper  surface  of  tbe  floor  lining  to  above  the  surface  oi  Ute  electro* 
lyie,  and  serTugtnaBppoitaliDiQg  of  the  sabBlance  to  be  acted 
upon  in  oontaet  with  tbe  Hiade  side  linings  and  to  prevent  abor^ 
dreuiilng  ttetweau  said  anode  side  linings  nnd  the  cathodes. 

SCrao-Oai^t4.  ttS^-  CHmnnm.  EhelnliftkpintbteHon^ 
The  procem  of  obtaining;  copjierand  sitverfree  from  other  melals, 

w  hicli  <-on!ii.'«t<  in  forniiiniHcuprou^  i  hloride«  'nii,  r  f  i'i>  -emctalu 
by  leucbinK  a  ciiprileroii^  and  arsrentileroim  iiutlenai  witri  a  I'tlpric 
••hloriile  solution  c<intaiiiin;r  a  Holvi^nt  for  ciiprou"  diloride,  <c\ii- 
ralinu  from  the  ciipnuiH  chloride  dilution  mi  obtained  such  uietaln 
a-^  arM'nic,  antimony,  iMlmlt.  and  the  like,  ext rat  lin-^  tbe  silwrbv 
preci|iitation.  electroly/int!  the  cii|iroiw  chloride  solution,  pmrent' 
Ing  the  !<oliitjoii  at  the  ani«le  from  e<imiiiin^;lin);  with  the  solution 
at  the  cathode,  mixingtoaether  the  two  oolntion*  nfler  having  bcra 
acted  upon  by  the  etoelide  cumnit  and  pre%-entingan  aceinnnlation 

'if  iron  therein  by  oxidizini;  and  riTiiovin^'  tb,-  latter. 

aWJiU—.l'iininrii IS'Ji.    1*.  0.  CHOAfB.    Art     produetufi  metalUc 
tinr. 

Ttie  method  of  producing  from  an  impure  solution  of  sine  mlts 
a  sine  eieetrolyte  free  from  depositable  impurities,  which  consists 

in  8ub}«ctinK  the  volution  to  the  action  nf  an  electric  current  to  ).re- 
Hpitntp  and  dejHo-it  the  de|NMtubU-  imparititw,  and  at  the  Ktme 
time  preventinn  the  re-«olution  of  mich  iiiipuritie?"  in  the  wdution 
by  iiciitrnliidnK  the  acid  ^c|  itv%>  ill  the  Iwlh  with  a  utHitralizilti; 

ai.'i-nt  w  lii<'h  ih=  free  from  any  depositable  iinpurities  solnUe  in  tlie 

solvent  element  of  tlie  Imtlt. 

unset— Jttmmry  0,  1(194.    P.  C  CrOATK.    /Vo«W  <>I  i>rti»iru,<i  mln- 
htuty  offriftit'j  Mtit.i  ''1  :o>c. 

The  priMX--"."  of  forming  II  sidulioii  carryin;;  wiltf  nf  /im  .  which 
niiisdirtf  in  fomiinir  a  ■'ulpliHte  w>liitioii  nf  the  «>luble  elementiJ  of 
the  ore  ami  rDOoveriiig  the  muw  thervfroDi  by  evaporation  and 
<  ryhialli/iition,  lieating  the  crystallized  product  to  drive  off  the 

I salts  of  nietala  more  volatile  than  xinc  and  convert  those  leas  vol*^ 
tile  than  sine  into  coroponnds  insoluble  in  water  and  finally  treats 

lilt;  the  liui>:«  with  water  to  dir^MjIve  the  zinc  element. 
!  aSSm—Atml  H,  JS»4.    P.  C-  Chuate.    Art  oji  jtroJutiuff  mtlatlic 

'  The  process  of  oontimioiioly  )>rodacitig  melnllic  sine  by  electrol* 
y.«ii4,  which  consists  in  deiMi^itin^r  the  sine  from  an  sddnlated  solu- 
tion of  a  /inc  Kill,  drawini;  off  from  tbe  laitli  the  free  acid  llheratctl 
therein,  diw^lviiig  in  .xuch  acid  oxidiiced  zinc,  in  tlie  Mtatu  ot  lutu«. 
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(reed  from  its  mora  volatile  aotaUe  Impiuitles,  and  ntnnibm!  the 
wlnttm  tbm  Imed  to  the  bath  frank  tima  to 
nuiiiita]ii  Oi»  eleetioljrta 

gU0n^>kj<t(m'.>f^r  m,  1{>-H4-   P.  Dakcevaep*'.  Apparvbuftr  and 
jmrm  oj  exinetmg  gtdd  or  nh  frfnm  tint. 
Th<-  pmceM  ttt  <>x<ra(>titiK  tfuld  and  itlver  from  otm,  which  eon- 

(iijilr  ill  - r.l  tirjL;  tl.i'  ^ai'.jv  i-LiriiKt:irii  '  ii.-Iy  !othc  Hction  of  i.'yiini<lo 
of  iKjliufSjuui,  .ui  ulkiili  suJiiiiiilt.-,  iuul  Ui  i-InftrDlyfiH;  aixl  the  »iim- 
Uiimtion  n(  a  main  ap]>arut<ia  coiimiitinK  uf  u  n>vul  >  iii_-  nit.  t  di  hid 
Imviii);  blailcji,  an  insnlate*!  inner  dniin  ami  flw-tric  iMimuctiuuit, 
with  an  auxtliury  ai>j<:>ra:us  conKii'tin);  of  a  ^<l■rief)of  I'oiiunanicKting 
tMnta,  rotating  iaauUted  Uniina  and  electric  caniMctiaDB. 
seaaea—Otitimr  fS,  jm4.  1^  VrnjiifAS  mA  T.  Cunnci.  JSi<ra«i£n9 

TliecuuiliinHtioii  willi  acnitiliing  im«)ianiiii)i  and  aiianialgamator, 
of  a  series  uf  vt3iinelB  mtitainiiii;  a  yoliiLiim  of  eyanide  of  iH)U!«iuni 
and  a  salt  of  aadiun,  «ach  veawl  having  an  amalgamated  copper  bot- 
tom oonnwted  to  OW  pole  of  a  genentor  of  deetridty  and  aoMtnl 
■bait  bavii«»iineptpMnd  agitator  eoiiiwetodtotheo(iierp«l«i,a  fil- 
ter, a  bmtIm  of  mmmnnteatlng  cloaed  veMebi  of  lead,  eaeh  contalntiiK' 
a  IkmIv  uf  aluMiiiiutu  n'«tjntf  on  a  |"'rf<  ii-.iri  it  iliaphragiii  above 
the  inlet  ar>d  rinin({  nejirly  to  the  outlet,  anil  ineaua  for  creuliu);  a 
vniKviiii  l  ><  II.  ;)tli  the  titter  to  drive  the  Huid  tblDOgb  and  IQto  Ule 
serii'i-'  of  lea<l  vemLs  under  prcximini. 

(Mf — t)feember  IS,  lftS4-    V.  EKaiLRABor.    Ptoram  iftntmtiing 

1  lie  jiriKH'w  of  tniMtisK  the  ml|ihur  <-oui|H>uiidif  of  nictali',  wliieli 
coni|u>nni)!<  have  condiine*!  then'witli  other  on'  nunpounilH  not  wd- 
ubte  in  a  aolution  of  an  alkaline  f^idphdiydrate,  viidch  coiwi^ttt  in 
ektmetlng  the  nilphur  compounds  l>y  trvittuieni  with  an  alkaline 
nilpii-hyidiiite,  theneby  alao  genentiDg  volpbnreted  hjrdcogvn,  anb- 
Jectlng  the  aolution  thna  fonned  to  the  action  <rf  an  electric  cuirent 
ill  llie  eathiHle  <-oni]iartnienl  of  an  eUtrtrolytie  <vll,  in  the  aiiiKle 
tx5ni|Hiriment  of  w  hich  i.»  an  alkaline  chloride,  fherehy  ohtainiiit; 
the  nielsil-,  n  lnriiitnB  the  Milidi-hydnile,  and  lil>enitin;!  free  chli^- 
rine,  treatisi>{  llae  on>  r««i<lueK,  reRidtinj;  from  the  ciilph-hydrate 
hath  witli  HHcli  chlorine,  and  fuhjej-tinv  the  Holntion  thus  olitaine<l 
to  the  action  of  the  mlphurated  hydrogen  flnt  generated  in  the 
mlpb-bTdrato  bath. 

S.V4ii-l—Ai'ril !',  ;.v.'*.;.    V.  II.  Lo.so  unfl  I>.  C.  SUDIX.  Af^mvlvt 

l'i>r  i(ntim>iji  {Jrrcitjm  inflalu  /rout  Ihfir  •ir<t. 

An  appantnafor  recovering  prifc-iouH  metal!'  compriMin);  a  r(>v<d- 
nble  dnim»  a  perfoorted  metal  tabe  opening  from  «aid  drum  and 
provided  vith  a  fiibcic  Jadnt,  a  eeiia  of  plataa  aaenrad  to  the  biner 
aurfiuia  of  the  drum  and  having  btwardly  eiateadiiig  blades  or 
ihiflccfl  plectrfc  mnncHlono  to  fba  platea  and  tube  for  rpndprinK 
th»'  -mm  ..f  iiji]  i-iii  Iiirity,  a  rotatahle  conveyor  loi'iit^il  anil 
vviiri=.iii>:  Ki  .-aid  tniw  and  a  <ixe<l  veut  pi^n; jjaxeiuK  ajiially  lliruu);l> 
the  dnnn  head  and  opeoiiig  into  the  interior  of  the  dram  near  the 
top  thereof. 

598Stf—Ai>nl  .io,  1896.   K  D.  KuiDAUL   Proem  <jf  mwf  rfogaul 

fur  rmtrrriuii  niln  r  <\n'l  n  '  .'    ■  h  mlutiimf. 

Thi-  pniceH!'  of  the  rt^fivrry  of  golil  and  i<ilv»fr  from  Hilntions. 
wliicli  conisi^tfi  of  the  followin);  Fte|w:  ^tirst  i  tlie  i^nhjfctinjr  of  the 
ore  c<inlaiuiug  the  pn'H-iou«  nietal!i  to  the  action  of  a  j'olvent,  lhu» 
oht.niiiing  an  aqueous  solution  of  the  Molvent  atul  tlu'  niineral>i  (con- 
tained in  the  ok;  (aacond)  anhjecting  the  said  eolation  to  the 
eleotiD-dtemical  action  of  a  nmnmrial  amalgam;  (third)  aubjeetbig 
tirt  vaJnaUe  predi^tato  accuicd  by  the  pnoedii^  prooeu  to  the 
action  <rf  dilate  acid  in  the  pweenoe  of  carbon;  ( fourth )  the  rerovpry 
of  the  valual)le  metal  from  the  n:'?<«ilt  of  (he  preeeilini;  iir(Ht»-. 

64id46—JtUy  SO,  1S9S.    £.  J.  FnAaaa.    Procfm  of  aiut  t^pamiM* /or 
freolMicttl  tfpMtUm*  mtlab. 

The  pnHX>^i»  of  Jieliaratinif  jjold  or  otlier  |.r«>cioii.u  metal  liel<l  in 
an  (>l«ctrul}'ltc  Nulutian,  which  Mjnxi^-te  iu  )ia»iiin^  the  NjUition 


tbniugh  a  tund  oontainii^  alteniating  poron.'^  layerx  <jf  ilnc  and 
carbon,  to  mt  up  a  l<icat  voltaic  action  wlikh  tenda  to  deoompoae 
the  Miladon,  precipitating  tliu  gold  In  tba  cartMO  by  dllntioa. 

S4SarS—MffS0,lS8S,   M^CaAwrooOk  ProetwtoftrtnitlUtgjiHeioiu 

imloh  fnjin  ifu'i'r  uri'M. 

The  inijirovoi  proei>t«  of  reinovinjf  preciou."  metals  from  their 
on*"  which  con-i-i-.  lii-^l.  in  lixiviatitiK  l  li''  '  r.   v,  ith  a  cyanide 
solution  which  hfij«  Ik'^-u  ^nhjected  to  theactionof  anano<le  wparated 
from  itM  c(>rre«|Minditi);  cathode  hy  a  i>oroui<  partition  which  mh- 
j  alantially  preventa  the  circulation  of  the  electrolyto;  aeoond,  in 
I  witbdiawii«Bmdaolation  and  removing  the  pi«dotumetalatbR» 
j  Iram;  third,  in  asain  aubjaetlng  the  aolatioo  to  tba  action  of  an 
I  anodo  aepamted  ftom  Ila  eomapondiageattrade  as  before  and  oiing 
it  over  again  in  oontinnone  rotation. 

64.i4>74 — Tutf  30,  t996.   M.  GaAWaoaii.  Amant  ^ e^btadiuig  prmtm 
iiidiih  /riwt  rt*ir  orrt. 

The  improved  pro  .  ;--  -  i'  .  \tractinj;  precious  metals  from  tlitiir 
I  ores,  which  consi^tfl  in  iortiiing  a  nohition  of  a  cyanide  and  a  rya- 
nate  <d  the  eom-sponding  haw,  the  total  amoind.  of  <'yanate  Inking 
nut  le»  than  2o  per  cent  of  the  total  amount  of  cyanide  preeent; 
lixlviatin);  the  ore  theiewitb  and  eactnciiiiig  the  dtamlvcd  pnctona 
nietalfl  from  naid  Hilution. 

— July  SO,  JilUo.    il.  CuAwroKB.     Jpparatv  far  ejrtnutiitg 

pntiom  mekitfnm  ihm  once 

An  appaiHtua  for  exlracUng  predoua  me  tela  (ram  their  oi««, 
which  conaiata  In  tiie  combiuatton  of  a  tank  vrheratai  the  aolvent 

liquid  iaatored;  a  revoluble  lixlviatiii);  r»-epladei  a  pipe  running 
from  Miid  stor:i)«^  tank  fothelixiviatini;  n-ceptade;  an  amalKamat- 
ing  table:  mean*  for  cau^iin;:  the  li  \  's  i  iiinjf  reoe|itacle  to  il  i-i  liiUL'c 
ilH  contents  cuntitnuiUHly  n|KUi  tiie  amalplnialin^  table:  a  i~<  piirat- 
ina  tanit;  mejuif  for  conducting  on-  which  lui!;  passed  over  the 
auialjranmtin};  table  into  the  i^-|iaratinf:  tank;  ineanH  for  ^eiKiratinK 
the  noli<l  contents  of  this  heparatinp  tank  from  its  liquid  c<»ntent8; 
a  third  tank;  oannectiouawlierobyttieBolventUtiaidthaaaepamed 
la  paaaed  to  aaid  third  tank;  meaaa  for  mdaliabig  tlie  piceions 
metals  from  the  snintiou  In  aaid  tllird  tank;  and  connections  where- 
by the  Milvent  li<iuid  is  mn  from  thethirtl  tank  to  the  9t<irage  tjuik; 
am!  11  -.'I  •lU'iiti  .r  Vt  ri'im.vinir  tlu'  l.i;liiij:-  i>f  tl:<'  •••:■<  -li  jirecious 
nivtal-  fr.  i:ji  liicii  a.,  imnmii  wn;/  -il\.-iit  ... .;  m  ii.n ,  which  COIlsiirta 
ill : In  !  ■  mibination  of  a  tank  iiil  ■  In.  Ii  t'l,-  i n  -  and  sohilioii  are 
di-'  liarjjed;  a  i-iajveyer  running  Irom  llie  l*<.4toiii  of  (said  tank  to  u 
jHiitit  exterior  thereto  by  which  the  solids  art^  se]<anited  from  the 
I  lii|uide;  a  car  filter  with  a  permeable  bottom  eitaaled  below  the 
diicfaarie  end  of  the  conveyor:  and  a  aacond  tank  ImIow  aaid  car 

niter. 

'i4-i'ilo — Aiigutt  Jd,  ISM.    K.  W.  Ci.AKK.    Jhvcttnif  wul  apparatu* 
i'lr  i-  i  tr-ittrng  itrttby  dainfym*. 

In  an  electric  chlorinator  for  gold  orei^  tbo  comltiimUoii  of  tlie 
hollow  cylinder  conitrncted  in  longitudinnl  aMtiont  tmited  by 

tiandi>,  and  having  the  ifcrios  of  sejiarate  Ixixes  or  chanihers  com- 
I  mnnicatini;  with  its  interior:  the  eU-ctriitil  oumections  consistinR 
of  th(  nil  .  '..-  ill  rill  .  vKml.  I  rhainber,  an<l  the  cathoiles  in  the 
Imixcs  oi  aiiial/iim.ii ii.ji  l  iiaiulx'rs,  the  axitator  shaft  provide<l  with 
the  ""plndly  a  rmr  L'iil  series  of  stirrer  arms  and  adapted  to  revolvo 
ill  the  cyiiuiler  cliatuUer,  and  tiie  iitttttiug  iMiXfus  at  the  ends  of  the 
cylbider. 

S4';sr  i—!^<  lit':mbert4,  MM.    £.  A.  Aencnorr.   iVeoM*  <if  tutatbuf 

ziuc-li^^irinij  ortt, 

III  the  treatment  of  zinc  l)earin);  ortfs  and  xiiii-  liearing  prt>ducts, 
the  inetlioil  of  triniultatieously  (lepositing  ziin- front  a  calholyte  free 
fnmi  iron,  and  raisinc  a  ferrous  wilt  .'^ohition  to  the  ferric  state, 
1  wliich  conaiata  in  paaaing  the  sine  benring  eoluiion  free  from  iron, 
I  aroand  the  matallio  eathedee  of  an  electrolytic  appaMtm^  and 
simnltaneouiriypmingtbe  ferrous  ^ilt  solntinu  around  theinaola' 
hleenodeaof  theiaid  deetrxlyiii' upiMinttnfc 
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349907— November  19,  IS9S.   A.  L.  Ei.to9HBAD.   Appumtm  for  er- 

Ill  all  a]ii>;iratn!i  for  I'xtructitip  pold  :ui<l  otlii-r  iiii>t:il>,  tlip  n>\n- 
l>iii:iti>>ii  iif  a  itiemiry  ntTivini:  Ik'X.  a  hori/niitiillyiiiovaltli'  v»'S)i<»t 
therein,  having  ite  lower  eixl  open  wX  ui»ulit<tnic<<-<l  whcri-l.y 
mercnry  placed  witbla  tbe  box  may,  in  seeking  lie  h-wA.  vuwr 
wM  veagel,  a  horixontatly  plaml  anode  rtrip  aiMpendal  withiu 
the  letter,  nuans  for  adjiK^ini;  the  strip  vertkally,  •  cathode  ron- 
necUoD  and  ((UKUicior  win^s  iKltipidl  to  coDiiect  tlie  anode  end 
(ntlio<)(>  willi  :i  fiiiitalilc  ilyiuuiio  or  Imttery. 

i'lMtris—lhri-mUr  n,  i,.  I'f.i.atak  imd  F.  CuiRia.  J2lllre<r». 

In  an  apiiaratiis  for  i\w  t>stn«rtic«i  of  prerioiw  roetali'  by  direct 
♦"Icrtrolytii- action,  thecuKibinutiiiii  with  iiii  flectriilytlo  vat  having 
i-jillKflt-iirruiiiaMl  ill  ilfi  li'jtttmi,  <il  iitKHk-  i'yliii<lt'i>  iirninp-il  uUivc 
the  siiiil  <-alh<i<l(>K  aiic>il<>  jilatw  Hlttrnatiii);  with  Hiii<l  cy lindcr!'.  a 
generaior  <ie  i-lectriuity  liavint;  itM  crtniieiUtl  to  saiil  anode 
cylindeni  !iii>l  plate,:  an')  to  (he  c-HthiKlcs,  lueanti  for  rotating  the 
anode  qrlindena  which  are  provided  with  agjtiiton,  e  force  pump 
having  ln|ecd(m  pipeatodteihaige  haiuath  (he  anode  pteteaantl 
<nrli]idera,  mid  pip«fl  being  provided  at  or  near  their  month*  wilii 
interior,  omifiitrio  rod)*  hnvinstppiml  ribs,  or  feathers,  and  snrtinn 
pi|H'H  hiivint!  their  <>|)eii  eiul:<  urrnnged  above  the  anode  phitt's. 

S&»i)60—JtinHary  J4,  iSfe.   C.  UonrrHtt,   Proem  qf  produattg 

The  priKi-*!'  wliifh  nm-ii'li!  in  liiii'hiiiii  <iipriioroiii^  iimtfriiil!' 
witli  a  i'ii|iri('  (-lilonih>  Holiitimi  rotitaiiiiiit;  calritiiii  rliloriilc, 
Mhi-reliy  a  «»ohiti(jii  ooiitailiiiii;  cupriHls  chlorlilr  is  ■•litaiiieil.  cmi- 
verting  the  t-uproiui  cbloriUc  in  u  jHirtion  of  iht-  H)hitii>n  iiitu 
CUpric  cbloride  Iqr  nwaoe  of  n  riuitahU'  acid  nn  i^itlphnrrmK  acid  in 
tbe  prewnco  of  oxygen,  freeing  tii4>  other  portiun  uf  the  Dolution 
from  inetali*  other  then  copper,  and  converting  the  coprou.- 
chloride  therein  into  ouprona  oxide  by  meaoeof  a  anitable  raagent, 
ae  eauctic  lime. 

55SS]H—J<imi<try  M,  ISBS.    1..  I*ei.\tav  hih]  F,  CuRKI.  iVOMM 
of  mid  €ippanttu»Jar  extraetiag  gold  from  itt  ortf. 

A  dngle  continuoua  proceae  for  the  eztnctton  of  predoua  metala 
from  their  okrr,  and  the  amalcamation  of  the  Mune,  which  eoiwlflte 
In  treatinjr  Raid  ores  with  acomparetiTely  weak  miatioa  of  n  mln- 

lile  cyaiiiiic,  siu'li  tw  cynni<le  'if  jxitasHiiiii,  ail'linu  thereto  a  i>emx- 
iiU-^iicli  «<  hyilrosrcii  l>iiKixi<lc,  iiicriiiMiiiir  (!ie  electric  curnlnctivity 
of  -  •lir   ih  liy  iiildiiit;  clilori  l'    'I   -  ••liiiiii,  incnti^iiij;  tin- 

folvciu  («f,4.  r  of  sniil  !iohition  by  jKu-Mttjj  a  relatively  weak  current 
of  cleclrii  ity  thrrmuh  the  Kiiiie.  retiiitiinc  the  Hidiuui  chloride  in 

the  cuhuion  practic»lly  witlkoiit  deconipoMtiwn  and  continoouely 
revolnng  the  anode  in  the  Holntion  over  a  Used  cathode  of  mereuiy. 

SM'iy,'—}r,ir,  h  JO,  tggg,   O.  FM}UC8.   Tfoem  iff  ^jctroitinf  futHe 

The  protv*  of  extrnctitij;  predoos  metals  from  a  lye  ointainini; 
alao  interior  nietale,  aoid  lye  oontaiaiog  mbetantinJiy  five  gmiiie  oi 
each  of  the  aaid  metals  to  the  pint,  which  eonaiate  in  anhleetin^ 
tim  aafd  lye  to  the  action  of  an  electric  cnrnatof  ouhataatfailly 
twelve  amperee  for  each  two  aqnare  yarde  of  catliode  mrhnoe, 
whereliy  the  i;olcl  iw  «']iun»teil  by  cleetnilysi''. 

SH3i4-S — J«n<  iO,  myH.   J.  DotMiLAa.    /Voceu  of  tJctratHntg  OBf^ptr 
from  om. 

j  The  method  of  extraciinir  iupper  fmm  eolld  cuproue  chloride, 

whieh  ccintdf*"  in  niinHtPiiiiif!«iid  w.liil  l  uprons chloride  with  wafer, 
ilHertiii)!  Iioili  electrotles  of  uii  cle<'tri<'  circuit  in  the  miid  ."olid 
cuprutiK  chloride,  attij  then  ptu«iu)(  an  etevtriu  current  then'- 
through. 

MSt-lA—Jvinf  M,  J.  DovuLmi.    Praam  af  etfratliuff  tvpffy 

from  Orrr. 

The  |>nMC?i>i  of  extradiii;;  copiHT  fniiii  the  solid  cllpiiHl*  chloride. 

which  con»ij9t«  in  mwiiendiny  the  mid  wlid  oipruiuj  chloride  in  an 


I  addnlated  dectrolyte,  imerting  the  oathode  of  an  dechrk  dnnit 

into  the  wilid  ciiproiiM  chloride,  an<l  the  an<K)e  into  the electnlyte^ 

I  and  juusmig  au  electric  current  thcrelhrouj^h. 

:  seSdPf'-Stjttnnber  },  JSge.   P.  DA.vc£irABlirT.    Apparattu  for  ex- 

Inirlii"/  'i^'hl  ni'il  I'll' I  V /mm  -irt  . 

The  coinhiiiutioii  1  if  a  revolvins  Iwirrel  huvin};  an  ania1);aiimt<Hl 
I'opfHT  lining  with  iioiicondiictin;:  liottoiii!',  a  «'rie;<  of  im  liiie^l  |>er- 
iorauil  metal  .■<trtp«  Meeured  to  mieh  botluuiB,  ineulating  rings  that 
auslidn  the  Imdies  of  nieb  «4ripe,  and  with  electric  eonneetioiw  that 

cotiiniiniicate  with  the  Uirrel  ami  the  Htripn, 

I  deessti — {itplfmiier  J,  K.  IvfiCK.    CffauuU  procen  of  rstractiafi 

pneknu  tiMtaIr  friM  thtir  oret. 

The  pnieeaa  of  extrartlnK  precioue  metal*  from  their  oren.  which 
consistii  in  diionlrins  said  tnetals  in  a  cyanide  !*ilutioii  and  extract- 
iiitf  tlieiii  ilicn-froin  \>\  electrrdylic  prccipilution  effected  liy  alter- 

,  uatiji^  plati»  itt  letul  and  aluiuiuuuj,  thv  (uriuer  Ixiing  aiioilw  and 

<  the  btter  cathodee. 

.^ir7.;i/.i—.>i'/,u,iiUr     /.x'*;.    I..  Prut.o-  and  P.  Cunia.  Pnem 

i>/ 1 ytr<irti>iii  ijuhi  null  fill  er  Jmiii  tlieir  fin*. 

The  priHiw,  which  cuiii>i»ti<  in  I'llhiiiittin)'  the  ores  <if  )^dd  and 
silver  lo  the  action  ni  a  citmpamtively  weak  cyauide  Huhltioil  con- 
lainini;  <-hloride  of  WMliiim,  intenRfyin);  tlie  mlvent  power  of  tlw 
I  eolution  by  the  pasaage  of  a  continoom  electric  current  having  an 
^  elertm-matiTe  foroa  bciow  that  lequirad  for  the  decompceitioo  of 
wdinm  chloride,  and  continuoualy  rerolvingthe  anode  from  which 
the  cumnt  is  anppliad  to  the  aolotlon  over  a  merauy  cathode. 

seaoOft—StfiUnihfr  it,  /«M.   L.  Pblatan  and  F.  Cuouci.  EUdro- 

Itjll--  iiiijxi-":-"  r'  >•  ,  ,  f  '  •r-i';:t,,T  ,ntl,l  -nrtt  -rt'er  friiiii  rhiir  'tivx 

'  The  coniiiiualii  11  .'.itli  \ai  l-.r.  ill:,' :i  Hat  Iwittoiji.  i>f  a  mthtMle 
of  ni<-rcnry  spreii  I  rl..  r.  .n  i  n  ri  1. 1,  l  av  injj  the  form  of  an  endh-s.!* 
j  K-lt,  roll-'  arninprex  nciu  ilu-  fm.\f  ol  liie  vat  to  tWlppurt  and  give 
:  eontiniiMiiH  niov  enieiit  I'l  Maid  anode  in  iKtrullelisn  With  the eUVface 
I  of  the  nUhode,  and  uieoua  for  imparting  oontinnooB  movemCBt  to 
.  aaid  anode,  in  one  direction,  it  being  provided  with  etiTTingdevicca 

'  iiiovinj;  with  il. 

«jr<«M  a/ffotil  «r  ».7i*r. 

In  an  apparatus  for  tha  electro-depoeitiaQ  of  gold  and  silver  from 
asolntton,  atank  provided  with  oneornuHe  aaodeaandaaeriea 
of  aitiiil^tamated  eathodea,  each  cathode  eooibtingof  perforated, 

nkeletoii,  or  network  plalea  and  a  layer  of  mercury  in  the  bottom 

of  the  tank  intn  which  each  of  the  cath(xh>.--  dip*',  Kiid  layer  of  mer- 
cury U-iiiif  coniierted  with  the  ne^Jitive  judeof  ehw-tricity,  tlierehy 
j  <>inMtitiitin)f  a  couunon  veliide  for  the <  iirrent  fmiiia!!  'In  iithrHle:" 
•  while  at  th«  Mum  liuH:-  uiaiiitaining  the  aaid  catboile-"  ennKiantly 
I  amalgamated. 

(mm  tubtlamf*  eatHamiftff  it. 

I  I  ;.-  jiroces--  of  exIractioK  gold  from  ore,",  which  ronsiotc  in  ileeom- 
j  l»i-ini!«  hromide  of  an  alkaline  lj«80  by  eJectrolvi'i'i,  <liw«olvin)j  the 
;       'I  I  \  ilieuiioile  ■•ohition,  adding  the oathode  i<ohiiion,  niiiiiin!( 
the  piHMluct  thmagh  a  mixture  of  inw  and  carbon  to  precipitate 
the  Kold,  and  redecompoang  the  libnated  broinine  eolntion  by 

elect  rolvfi*. 

— CWoAkt     JiO'j.    V.  li:N(ii:Lil.Milii  and  A.  >iinTKi..    l'f<H  rx» 
of  htfititig  mttuflK  tuiphidet. 

The  procem  of  treating  a  metallic  sulphur  compound,  which 
uonmte  In  flnut  converting  the  said  oomponnd  into  a  solulkle  doable 

i«nlpliide  hy  tresttinjr  it  with  any  ■<nilable  reagent,  stich  as  the 

Fulph-liNdnile  of  <".ilciiiiii  in  H>)iiei>iiH  »dufiun;  then  deiviroTxiHina; 
the  n-MtUiriit  i-olntioti  liy  electf  iK^i-  I  i  pnidnce  tlu'  metal  aiei 
i^nll'liiin-tiil-liyilrogen  tf:L-i,  then  ticittui^  the  •'[H-nt  «>hition  with 
cMrl"inic  acid  ^a-' to  pivcipitate  a  ejirhoimte  >'i  the  Uu^e  ami  lilier- 
ate  HutpliurL'tMl-ltydruyuu  ga«,  then  rtxoveriug  the  oxide  of  the 
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reageiil  ami  tUf  <tirlxini>  -iu  Kl  umh  fnim  tin-  jirci'iititiiti'  In  <iili  iim- 
tloti,  then  L-»U)binil)^  tin-  siil|iliun-t»-«l-h\ilrr>)(;i'ii  g:iH  ;pv<  ii  aft"  iliir- 

ing  tlm  fnvem  witli  the  said  oxide  to  form  luun-  reagent,  and  ueing 
the  lecoTcred  oarbonic-acid  gaa  lu  treat  mOM  Spent  solution. 

StUttS — Xoretiil;  r  i:,  iS'i:.    T,  1',  Hxhhih  r.    Pimct:<-      tnolitfj  '.r,  f. 

The  pru««8  til  iruatiii^'  •ircr'.  t-<in«ii«t«i  in  tli>t  tiratiiii.'  tl'>' 

raw  material  with  copper  oxiiU'  ami  i^iilplmrir  iiriil.  llioii  ••liloriiiat- 
ing  the  palp  thus  tiwtwl,  introduciog  the  cbloiinmlwl  niaae  into  h 
snitaMe  afntator  having  Am  therein,  and  «et«b1ishing  an  electric 

II  ii  111  tViruiiijIi  tilt'  luaHH  in  \\w  piwcno'  nf  ziiir;  iuid  :i  cl'-lnriiiiit- 
itij!  taiik  loi  IrwUiiiir  i>rc?^  conhiHlitii;  of  «  ri'Voliihlo  (iixk  liiiviiit;  u 
niii;:U'  iiiiuiholf  uiii]  II  <  iiviiliir  «rk-»  of  liuiiiilioU"'.  ii>|i|ht  ]«iU- 
(lii^ki^  KN  urol  w  itKiti  llnM)u<kiil  o|>|iiwil<- imkIi"  tlicivol  itii<l  arraiiirc)! 
ill  mi  t'loi'tric  rir<  iiit,  iiisiilator  Imti-iii);  |"x-'ti'  nrr,iM>:i'il  li«-t«ffii  mi'l 
dii!k><  iitui  tilt'  oiilt-r  lu-ii<N  of  lli<-  lank.  ()aiitre<l  uiii<l<-  tvajgi  iMii^ii'<-Ii»u' 
aaid         at  an  iiiU'niic'<liat<-  [x>int.  ^|Hirriiii;i'  (Miclrcllllg  Ihc  <'a-<k 

nets  ite  oppodte  ends,  and  a  hnriiontal  drive  shaft  carrying  guide 
rolls  ent^iiig  «aid  fl«ng«d  gnide  rinip  and  drive  pinions  engaginir 

said  >piir  liiit'' 

37<*JWJ — Otceminr  lu,  Itaxi.    il.  Nurro.    iVot***  nj  }>re€»pitatinff 

prtdmu  iwMtfrmn  their  <dtaii  eyamde  whtthm. 

The  proc«88  of  pfcdpitattng  dlbmt  and  gold  from  tlidr  alkali 

ev'Anidf  m  ilntionf',  which  rnnmBtn  in  acidulating  the  alkali  rjranide 

!<olul  il  m  i-oiituiiiiiii:  ^aiii  iiirt;il.-<  with  liyilniclili  ■l  ir  m  ill  -o  lo  in  i- 
l  ijiitali'  ^ilviT  i  lilociiU'.  •^••| luratiiii;  ^aili  kIImt  <-(ilori> Ir  Ky  liltratioii, 
riiliji-ctiiii:  till' ai  iii  liltmtf  to  tin'  aciiuii  t ln' fit •  t rii  l  urrciii  -o 
lilt  (o  dep<j!iitt  the  gold  on  tfie  vattiiMle,  und  n^iienitintc  the  cyanidr 
solution  by  the  addition  of  caustic  alloili. 

.'7.1!:! — M'irr/i       y.v''?.     ('.  I',  Tl  KM-.C.     i:i>'tii,lfltir't/ •ti,,ni.iit'<^ 

All  <  l.N  lri)lylir  ai)|iarntii-i,  iMoviilc' I  w  itii  an  ainilf  <  ■  iiiHi.-liu^  oi 
a  iiijiifoi)»liii  (iiiu  ici  i'|>lai  lf  l  oatt  il  wiili  an  iiitionni-ivc  siilwta>i<<- 
and  pmvided  with  aii  outer  coAling  of  a  condacting  material  and 
meann  fur  connectloK  aid  outer  coutinjf  with  the  poaitl\-e  iiole  of  a 
•.jiiui  f  of  cU'i  triciil  Mi]i]tly. 

.ir.''>7-  —  Mii,rli  .U),  !S:K.   .1.  II-  1 1 A  Vi  nvi'T-    I'l-'n'.if  "l  li-'iin,./  'mrii- 

The  process  of  treating  oreeeoneisting  in  introducing  the  ur«  iat<j' 
a  pan,  adding  thereto  mercury  und  solniUe  mita  eapaUeof  yielding 
cblocine  by  eleetroiyaitir  ndiiiig  tlic  on-  <' >ntoNta  of  th«  pan  to 
about  the  hoilin^r  point  of  water  aiiit  iia-fin^.'  nc«rM>ntof  elet-trii  ify 

tliri>ii;rli  tlu'  lifati'il  nias!*  while  .■itirrinj;  thcsiiim'  toMTiirt-  a  .»iiiiiil- 
taiic^iiis  cKrlrxjlvlii;  t'liloiiu4kl»oli  ;ui<l  eUniro-aluaJgiMjuUioii,  tiiid 

iiiainiaiidng  tiM  auodo  out  Of  Vertical  alignmeiit  with  the  luercury 

cathode. 

SSlVid — Aprit  SO,  IfHrT.  H.  HmncHwi.  PmerM  nf  iTHOtnfi  ore*  etm- 

Tlu-  jn'iMTSN  of  Iri'atiii^  or**-,  wliicli  *'onsi.-li*  in  Hiilfj»Ttin>;  llu-ni 
in  ihf  j>ti'?t  r)>  ('  of  nioiHiuro  to  tho  aotiou  of  aiiiiiioniu  aiitl  a  iiitinlc, 
and  then  precipitating  the  metai  or  metab  from  the  reauiting 
solution. 

■-i.'i:o;  ;~,\fay4, 1897.   K.  Mora,   Apparatag  for  extracting  jtndou* 

111  an  apparatib)  for  i  xtrarlini;  pr«-iou>  inotaU,  (In-  <  innliiiiulion 
of  a  rotative  drum  provided  with  a  ttkuahoie  and  having  a  valved 
connection  for  thetidmission  of  compirwifled  air,  a  iron  of  insniuting 
material  mounted  to  turn  in  the  aaid  drum,  metal  plates  forming 

the  positive  and  ne^tive  electrodf*  «f  an  elertrio  circuit  and  ar- 

nin^ri'd  r(  !i|)c.  tivi'ly  '  in  llh' iliiitn  ano  i  •  :mh1  an  clii'lricHl  oniiu'c- 
tiui)  (or  Ni;d  i^'IhIch  on  iht  i.i>rc,  tin'  ■'aiil  rininivtioii  \mng  tttrmigvl 
to  lock  the  dram  and  core  together. 

£B4*4t—Jant  8, 1897.  P.  Ci.  Sai;0)i.   Proettn^  miM»g  eammert/kil 
hnd/rvm  lend  an. 

Till'  [.fiiriw  of 'i  r)iiv*'rtini;  lra>l  ore  into  roninn'rcial  IfUil,  w  ilhoni 
tJie  )ipplir«tio4l  of  li«tl,  l>y  .lUlyjtfi-Uiig  tin'  urii  to  tlii)  ai;tiou  of 
oaaceDt  bydroigim,  electrolytirally  developed,  produdng  thereby  a 


•^liuiicy  iiiusis  uud  afterward,  wiiili*  the  iiuttM  in  in  u  iioiiu:iidixiAl 
condition,  applying  a  consolidating  pressure. 

&f!;.r,.-,   .Jii,i,  ,-;>.}.<ri:.    C  \.  Ui ki-iimiht  and  G.  Riaa.  Proem 

I'lii'  ini]iioV(>il  ]iro<'»'s."  of  ifi'i .vi'rinj;  iiulallit'  ziiii' an>l  nii'tallii- 
<oji]K-r  from  ciiiiioiih  /ini-  ore,  whiili  I'onsist.-'  in  frealiii'.;  tli<> 
ii«o^lc<l  uikI  ^troiiml  orwwitli  an  aniinoniiu'ul  *oliuii>ii,  llu'ii  in  fri'i- 
I  ing  tiie  ruMultaot  U(|uid  tromirou  dissolved  by  said  solution,  then  in 
I  depositing  the  metallic  copper  on  suitable  mutaiUic  plates  acting  as 
a  conjiU',  and  in  finally  «lfevUiig  tboelectniiyticdepoaitioD  of  the 
nictallir  «i(ic, 

■'•SS4»l~J«ne  99,  1897-     1.      ^^'l:l>tl.     MtHnnl  i>i  ,in  (qtparattiA ^br 
.     ttfttmaittg  prtdem  meM*  Jrmt  their  »otm4.»olutiam, 
'     The  improved  method  of  separating  precious  metals  from  a  sol- 
vent solution  containing;  tlu'  wiiini',i-i insist intj  i"  l>a.«!Hin;f  th(>  Holution 
altenjntcly  llinnnili  a  IhmIv  of  <-arlii>n  aixi  zinc,  ami  r-iilijci  tin;;  tin' 
I  sunn-  in  itt-  luu-ya-ti-  to  an  jiir  (  iirrciit;  un<l  a  im't«llnr>:ii'al  fSlliT  for 
tliiH  |>nr|>o«ii'  containing'  the  Kimc.  ronsislini;  of  a  Kuril's  of  alternate 
I  I'liiiKirtineiit-.  or  rcci  iitacle",  ci iiitaininj;,  rt».'ii»'»'tively,  curlHinaud 
iiinv,  throiigh  which  tlie  solvent  solution  is  pained  witli  an  upward 
and  downward  flow,  and  electric  dreuit  completing  oonnei^on 
l)etv\tTti  tin'  zinc  ani)  carlxni. 

J^Sd/?*.'— jMjfiMt  JV,        .     ii.  .HoHR.    /^H-Ci*  of  tnatmti  tnlftkide  ore. 

The  process  for  trsating  sulpldde  on>  by  acting  on  the  pniveiixed 
<-ira  with  acid  sodhuii  or  po^aium  auiphate,  so  as  to  obtain  a 
wiution  of  snlpliste  of  sine,  dcpasitlug  the  sine  by  electrolysis  ajul 
j  thus  recovering  tlie  aeid  alkali  sulphate,  and  treating  the  insoluble 
refii  I  lie  obtained  by  the  ludviation  for  recovery  of  the  otlier  metals. 

>^49—Auguim,  18K.    B.  BaCKBK.    AjuitanOltt  for  Iret^ng^M 

a»d  *ittfr  "rv  .i 

In  apparatus  for  the  treatment  of  pikl  um!  slvwort*  liioeoml>ina- 
I  lion  of  a  \;it  jiroviileil  with  anial>;anialin^;  I'lalcr-  un'l  ailapd  il  to 
j  eontatn  cyaiiideof  pota.'-iinni,  in  wiliilion,  aixl  tin' ore  to  li.- trealcl. 
a  VHt  (Xinfainini;  the  electriKii's  of  an  elei  tnilytic  apparatus  ami 
means  lor  ciiyiiiig  the  circulation  of  the  cyanide  of  p^itattsium  «ilu- 
lion  ttirontrli  the  amalgamating  yat,  and  for  distributing  it  in  the 

electrolytic  vat. 

-■..■iVAM'J — .Vy<'.vi<'~r  -'.V,  ;.^~r/7,      W,   I,.   ItiioaN.      /Vi>c/><  <•/  lyilimj 

The  process  of  treating  ores  finely  divided  and  mixed  with  water, 
which  consistB  in  adding  a  auitable  compound  to  nid  ores  and  water, 
I  which  compound  containa  an  eiement  whidi  has  a  chemical  affin- 
1  ity  for  the  base  confititnentu  of  the  ore,  then  pui.-hini;  an  electric 
j  cnrrenl  tlirini|.'h  siiil  in  iji' il  1  >  unite  the  ."aiM  element  cheniically 
w  itli  tile  haM"  i'onHtilneiil.-  ui.il  to  liherate  the  [jtvc'lon.'-  nieijili,  then 
■  ircnlrtliiif!  the  material  overall  amalirainateil  surface  which  i.a  not 
in  the  electrical  rircoit,  and  tiuaily  returning  the  material  again 
thtoogh  the  fleh)  of  eleotnlytic  action. 

fi!tM'>.'i — OiiiiUr       ;.V'<7.     K.  ('.  Kktciicm.     I'l'M-iKK  <if  Iftiititt'i  «r..'. 

I'he  priwvK  of  treiitini/  niixi'il  siilpliiile  orei"  containiiii!  Iei><l  ami 
xitic.  wlii'  li  (-"insists  in  lirM  roastiiii;  tlic  on-*,  tlieii  Milijectinj;  the 
r.  giktiil  ores  lo  llif  jietj.it)  of  it  st>luti<>ii  of  i  nti^tie  iilkuli  in  llii'  pre?i 
ciice  of  heal  to  remove  from  tlie  ore.-  the  lt-:iii  ami  the  zinc,  then 

aubjetiting  the  caustic  isolution  containing  the  lead  and  idnc  to  elec- 
trolytic action  in  one  or  more  oells  to  remove  the  lead,  the  anodM 
of  which  .^>tls  are  iniini med  ina  voiumBoF  pUTS  caustieaoluthMi, 
which  i^  i-epaiiiteil  l>y  a  porous  medium  fnnn  the  electrolyte  con- 
tainiii);  llie  leail  anil  ziiu',  ami  then  Mihjectini;  tlie  cstiistic  dilution 
or  e>U'Clrolj  t«  eoutaiuiug  tlje  aiiiic  only  to  eleetrolj  lie  ucliuu  in  one 
or  more  cells  to  remove  the  nnc 

S9tS7S — Nwtmher  -',  W.'T     1%.  'Mo-ra.    Eliffr'iftttie  ttfif/onilitt. 

In  an  electrolytic  apparalii!  the  eomiiiiiution  with  a  frame  or 

■<liiice  of  a  si  rie.'^  of  convex  cathiHle  plales  locatcil  in  the  l>ol-Ioiii  of 
.  Haiti  frame  or  .-^Uiii;*;,  af«eriiM  of  autnie  plati'a  liaviUK  eurvud  uuder 
I  fooes  and  disposed  above  said  cathode  pialu,  blocks  saeurad  to  tli« 
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ano<><>  filntw  and  !<n(>iioi1c<l  iti  the  fraiin'      :«hii(H-.  «H'Ji  hhn-k  ' 
liavinir  u  n-it-ss  in  'n<  iiiiikt  ttliji'.  a  htio'  <iI  roniliii-N.r!'  cunnHclcii 
willi  Fiiid  iiiHHlc  I'latcv  mid  tt-nninatini.'  in  rpcps^"^  in  llie 

lilofk-i,  H  cimdiu-tirij;  hxl  ili«|MiM-d  in  Miid  nit^r'c?'  itn  the  lir«t- 
t  ictitiiinol  i-iindui  liir«  4ind  havini;  a  noli  li  therein,  a  •  ni^r'lmr  ]itihB-  j 
ini;  thnniijh  said  notith,  a  oinductor  will)  whii  li  ■^aid  iTossImu-  in  I 
electrically  connected,  locking  devices  for  securing  the  crowbur  to 
the  frame  or  duioe,  and  a  conductor  connected  with  the  cathod«> 
idntos. 

SH4tiJJ — ymvmlier  M>,  lifj.    S.  H.  EuMtesn.    H-ocam  of  atid  appa- 

raUiffar  rtntoriiig  rinafnm  thteifinm  vrtt. 

The  process  oi  traatlng  lu-i  fmn w  ora,  vMeh  oomteto  in  pnl vpr-  i 
ising  and  niwtlng!  the  on>,  Ittiohin^;  it  In  a  aeifes  ot  veaaelft  thn  >ugh 
which  the  «)hui<)n  11     ■■  ■  ■  ntinnonsly,  and  Hnhjoctini,'  tho  contents  ! 
o(  fach  vcwstd  iiitiTuiilUi.lly  ti>  cU'ctrolytii-  actidn,  wht-n-hy  thi-  I 
li  iluti "r;  i-  11  i  li  T'  I  alt4"niiit<'ly  ai'id  and  ni'utral  or  niori' acid  ami 
Ic,-*  ai  id  in  omliu  l  with  each  luidy  <if  "t\-,  anil  an  aiiparatiL- for  ! 
tVBBtini;  zinc  ifiTou*  on*,  <'oni|)riFini;  a  wrics  of  Uwhin);  vut>,  r  :i<  h  ' 
provided  with  an  inlet  pipe  extentliqg  to  the  bottom  and  with  an 
ezit  pipe  or  tmuj^  leading  frtrni  the  top  of  tte  vat,  and  eadi  pro- 
Tided  at  boUam  with  an  inaolnble  anode,  a  seriM  of  movnide 
tathcHlefi  mispended  above  oaid  vata,  means  for  nmii^  aad  lower- 
hi);  th<'  fatlifjili'H  of  adjoinini;  vatH  alferiiati'ly.  and  an  clrctrii'  cir- 
cuit lo  the  resptsctive  poleH  with  which  said  auodca  ami  cathoiU*  art! 
oonnected. 

SmStO—JnnvmstS,  Ut98,   N.  8.  Kbitr.  Art  ^«htmm«a  gM  aad 
tilwr  fivm  tmfifemH»  mtrf  nrgftoifrrom  vuittrM*. 

The  j>ri>cf'»  of  ohtainini:  a  infi  ious  inotal  irotii  it.«  oron,  whifh 
t.■<)Jl!•i^t!^  lirs^l  in  ili^Hilviinr  tlif  f-'old  or  mIvlT  in  a  cyuiiidr  wjhuion 
containiiit.'  cyanide  ot  mcri-tiry  anil  free  cyanidt'  of  an  alkaline 
metal,  aui  h  an  cyanide  of  |i'itaH:'iiiui,  and  then  I'aH'iiii;  a  current  of 
electricity  thronifh  wiid  wiliili  in  to  a  metallic  cathoile,  wlierehy  an 
eaclly  vamovable  layer  of  tlie  procious  melal  and  mercuo'  ic  eimnl- 
taneeoalf  depoaited  upon  said  cathode. 

■,!ui!M—t  ;  i,ni>i,->i  1,  IK'S.    10.  AvniaoiU.    JpparulH*  fiir  tleem-  ] 
depointiun  vj  gnXii  ami  tihtr. 

In  appamtm  for  the  electn>.depoaitioa  of  gold,  silver,  or  other 
matala,  anodes  of  peroxkliaed  lead  aetinx  in  the  prctTice  of  and 
in  oomtMnalion  with  a  cyanide  or  cyanidiMonipouiid  solution. 

i;o(>.i.:i—M'tn'/i  .V,  /,s.'<<v.   EL  A.  Jumcnort.   7V«atNMNf  i^-mtlaUiftr- 
otu  Ota  aad  pradnetM. 

TbelmproredprQoaMofpnparincafloIntionenitatdiaftirlcadliinfc  '. 

zinc  l>earing  area  of  zinc  bearing  prodacta,  oonsiating  in  etectMV- 

lyzinira  zinc  bearirnt  solution  snownvelyin  contact  with  a  suit-  | 

atil.  .  iiiliode  and  un  ancle  roMilting  from  the  pri-linii'mry  furnace 
treatjiient  of  iirip<hicli«  or  orus  eontainini.M-o(>[)er  ami  iron,  anil  then  ' 
de|Hwilinf;  the  »-<if>|>er  frotii  the  r  >iiUii i;-'  I'  l  i ma  iwlution,  ji  i  l  -inni' 
tmieoiiJ'ly  raii'tng  tlut  iron  ei»iil(>tU  t»i  i«iii-iii  H«>lu1i«iii  ti»  the  ferric  I 
Stale  hy  ele<-trulyxin^  the  Niid  rei<)tltii)K  ferroupi  M>hition  i4liaoe(lively 
in  i-<int«ct  with  wiitable cathod"-^  «»vl  i(js»i1i!!-li.  iinoiler<.  ' 

6Ql06iS — Mun  i  ii.  l,tM.    V.  \V.  \V  iimsijx.t.    MtUiod  (i/uinl  <r/);)tirv(- 
tntfitf  tJtfiiiiiiiij  ijtihl  from  ilf  orfn. 

Tlie  method  of  extracting  gold  from  a  weak  cyanide  aulutioin, 
which  consiata  in  cifculating  the  sohittoo  over  anodes  ot  iron  and 

cathodes  of  1ea<l,  xaid  cathodes  being  formed  of  thin  platee  nrran){i-<l 
at  short  di.itaneeH  ajiart  and  havlnft  from  9  to  10  oqunre  nieten)  I 
of  surface  for  can  ii  t  "U  ■  :  -  liition  in  contact  with  iheni:  and  huIi- 
j«tin>t  the  naid  .-otuliuu  w  IuIp  in  motion  to  an  electric  cnrn-nt  of 
from  3.i5  to  4  volts,  and  of  fn'm  O.Sto  l.-'i  an»i>ert-M  iH-rKjiian- meter <if 
eathode  I'lirface;  and  in  a|iii«ratus  for  ohtainiiijt  goM  from  a  weak 
cyanide  wdiitiun  by  electrolysis,  the  oninhination  with  a  I'cll  pro- 
vided with  anodes  ol  iron  aad  cathodes  of  lead  formed  of  thin 
plates,  said  cathode  plate  having  from  »  to  10  square  meters 
ofsBitee  toflicb  too  of  aolntionia  liieodl}  of  means  for  dicolait- 
Ing  On  antatioB  te  tlM  cell,  and  mttnt  tot  mbjectio^  the  lolirtioD 
to  »  weak  comni  pf  electrkity. 


i;0f,f>04  10.  !S!tS.     .1.  K.  Hkbacs.     AjiimniOix  !'<,r  cjtni<li<l;f 

ftrt^rUm^'  uttfoh. 

An  aiiparatuii  for  extracting  precioux  luetaLt  irraiu  tiieir  ores,  com* 
(•ri-itti;  a  tank  having  an  ainalgantated  copper  lining  fonninga 
cathode  and  a  inaltipUcily  of  agitaton^  eacli  nlatiqgoiit  ita  own 
axis  and  at  the  same  time  traveling  aronnd  fite  tank,  the  aiid  agi- 
tators fortnintr  an  aiio.le  and  an  electric  circuit. 

ttn&UM—June  xl,  1X98.    K  and  O.  Ammokiu.    Etectrolytie  /trtiduc- 
thmifalMijiamt,  tic. 

An  appantoa  lor  the  prodnction  of  amalgam,  conmstin;;  of  a  cell 
provided  with  poeiUve  and  nt^tivt*  tMnipartmcnts  si'i^irated  by 
jxiroiiH  diaphragms,  the  negative  cot;i|»rin  ■  nl-;  invinu  a  raiwil 
middle  jiortion  in  the  form  of  a  table  or  liln*  k  iielwei'ii  the  sidcHof 
which  anrl  the  said  (lartitions  are  narrow  vertical  spaces,  the  top  of 
thu  block  or  table  and  the  vertical  spacer  lieing  covered  and  tilled 
with  a  oontinvom  liody  of  mercniy  fonniag  a  otthodsw 

i'li-'-7\:—y<nfmifr^\'.ht;;'<:   J.  G.  McN our.   Mflhod <if  and ig^pt^ 

The  art  of  exfractini;  piwious  metals  from  their  ones,  consisliiij; 
in  mixing  paiverinxl  ore  with  an  electrolytic  fluid,  causing  tlie 
mixture  to  flow  fnan  one  level  to  aaotlier  lietween  adjacent  eieo. 
trode  plates  of  oppoeite  polarity,  passing  an  elsct>ic  cuneai  Im^ 
tween  aaid  plates  and  vibratinn  the  electrodes  in  a  direction  snbstsn. 
tially  at  rijjlil  an^'les  tn  11:.  |  l.ni  Kif  Maid  electrodes  for  the  pnr|«ose 
of  preventing  the  polanz.ilii  u  thereof;  and  in  apparatus  for  the 
electrolytic  treatment  of  ori's  the  condiiiiatinn  of  a  ]dnrality  of  vats 
arraiiKed  in  pairs  comnmnicatin^  at  the  top,  a>ljaceiit  electrode 
l«lal«.fi  <if  ojijKisite  polarity  <i)speiiili-<l  » it  bin  saiil  vats  and  connected 
w  ith  a  source  of  elL-ctrii.-ity,  vibrutury  kupiMiriii  fur  mid  electrodetb 
meane  for  vitaiating  the  same  at  mibBtantially  right  angiea  to  their 
planes,  a  prasaure  conduit  for  palp  leading  to  the  bottom  of  the  fliat 
vat  to  provide  an  upward  cnrrent  theretliroqgh,  and  an  exit  at  the 
bottom  of  the  sunx-eiliri);  \al  jirovidinsf  a  distliar;:e  for  the  down- 
wanl  current  of  |>nlp  overllotviug  from  the  lopof  the  vat  preeediag. 

>;ujso!—J'iiiinir;i-i,isa9.  6.  D.  Bvntis.  BtelTdslieai^mnitiufir 
trtating  nwtoli  and  ont. 

In  an  electrolytic  oro  treiitin^  apparatiLs,  the  oomlrfnatloa  of  a 

l«iik  for  ,'oiitrtioinjf  an  oleetriilyTe.  un  an<'i,|*' «liM|Mi,i*-,|  in  "aid  tank, 
a  oi»tho<le  disposed  in  suiil  tank,  a  screen  fir  detlp<'lor  also  disposenl 
in  Kaiil  I  n  k  l.i  -sveen  the  anode  ami  cathode  ami  adapted  to  din- 
trihnte  tJie  ore  or  mnterial  Ikmii^  tr«-ated,  said  scr»^>n  liavinp  a  c-on- 
diictive  snrface  conneete<l  to  the  iiejtative  jiole  oi  an  ele<-tric  muroe 
whereby  il  is  adapted  to  uullcet  a  (lortioii  of  the  product  reduced 
fa«m  the  ore  by  the  action  of  the  cnirrant  and  the  eleetiolyteL 

r,nuii^Jiiii>mrM  17,  i.s<.>9.  E.  A.  Smni  and  M.  H.  Ltvo.  IMwA 

of  fjrtntrtuiy  mttalUr  orfJ>. 

The  wet  process  of  cNtrai'tiii;;  copper  from  its  ores  having  pr8» 
oious  metal  therein,  wliich  consists  in  digesting  the  pulverised  ore 
nnder  action  of  heat  and  an  oxi<li7.i^^'  agent,  in  proionee  of  snl* 
phuric  acid,  eicpoeing  the  dissolved  snlphatas  to  inemUic  copper 
for  precipitation  of  the  silver,  treating  the  filtnite  eleeboJytically 

to  deposit  the  copper,  evaporatinjr  the  lean  eht'trolj-te  to  concen- 
trate the  free  acid,  and  crystalliTie  the  metallic  eulpbatce,  and  finally 
i-alciiiin^  such  crys-talli»«l  sulphates  to  properly  regenerate  them 
m  oxidizing  agenti*  for  reuse. 

«g3SSe— April  95,  1899.   L.  FKLATAK.   jlpporoffu  /or  trta^  orw 

i.r  iht  like. 

In  apparatus,  the  eotnbiiuition  with  :i  <  ir;  n  ;ir  '  ;.i  ■  i  ;>  i>  vulv  iiu 
aniKle,  sitna1e<l  alxive  and  jiarallt  I  ''>;■.  -(  iiry  n:-  ,  .li'li  ;ih 
unolistnn  twl  space  above  the  surface  of  tlieeathixlc,  ihe  sitiii  luioile 
having  arms  which  extend  close  to  the  peripheral  wall  of  the  vnt 
and  are  suspended  from  a  shaft,  and  are  provid«-d  with  jiins  or 
stirrers  projecting  apwaid  and  ilownward  to  within  u  «hort  dis- 
tance of  ti»  imderlybig  cathode,  and  projections  or  Ijafflea  extend* 
ing  inwardly  from  the  inner  anrfioe  of  the  peripheral  wall  of  the 
vetw 
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9^7ii—Juw      Jjm.    T.Vrxxkv.    Ehu^^capparaiuijur  depth  j 
mlim  ef  mflnhtfrom  ooiirCwn. 

In  jiti  ol«M  tn>lylir  ;i[i]i;milii*.  tin.'  i >inil)iiiiiti<iiJ  of  iiii  .>iiti  r  liink 
jini\  idi'il  sviili  -"iiitjiMi-  hill  uikI  "lisi  liaririM  riiiiiiH'tiniif  fur  tin'  li.jdiil 
iiiti>        I  'ti.  iii  aii<l  l<i]>,  r r~|  I  .  ■  •,  .-I y,  mill  lUi  i'l<-i-lri>lytii- I'l.iiplf. 

"I  <\\i-\-t  iir  mull<i|.'>.iis  cU  i  llO'lt-*  I'il'  li  fiiHiiI  ill  n  liililir, 
will)  <i|i|Hiwili  ly  (ipiji'itiiii;  iiiap^iiial  |ii<rlioii<  mul  rullcil  iti'^clliiT 
iiitii  A  ti-^ht  liiitiiili'  and  m'hU  iI  in  tht<  lank,  whereby  the  fabric  ill- 
rloi^in^'  the  ('l<>i'tniil<-  i<iriiis  a  poroms  mtdioin  through  which  th« 
f  l<'i  tr<»l<>  i.i  omiiu-IKil  to  fl<m  . 

>>^74-i- — Jnne40,  l^'UiK    Ia,  I'lsa^iTA.N.     l'r<,iy:'.'<  <</  flniriJulniiVii  Ir-nl- 
ihij  lire*. 

The  imptonoKDt  in  pnooecHes  of  tieating  ores  eiectrolyticiJI)', 
conalitiiif  in  wM&n^  ta  a.  elndf^,  ooiwiatiiig  of  ore  and  water,  a  aol- 
vmt  sad  iikiie  iidd  m  «n  osidifiiig  i^ent  and  then  p«Hing  an 
(Mactrfas  comsit  fhareibrough, 

/imeiott*  nulaltfram  Ikeh-  arm. 

A  pirocew  for  the  tiCAtmeot  of  fsfM  and  tnlver  otm  whirh  con- 

cinij'.  lii>t,  ill  ]»niiit'r]y  nwiMiin:  the  piilvi'rizi'il  iw;  «'n>iii|,  |il;irjiiji 
the  oTi'  ill  u  lilii»ri!H{  vat;  thini,  Hiicliiii);  tin-  on-  (<i  n  iiii>v<-  sjiUiliI*' 
."alts:  foiirtli,  in  iwis^ina  tliniii!:li  tlx"  i>rc  an  clcctrnlyziil  r'Dhition 
ciini'isliiiK  i>(  a  .-.•liiliiin  ■>!'  cliloriili  j^ -<liit;(ly  Mjiiiuni  aii'l  f<  rric 
( hliiriiUT- -« illi  a  i^ina'J  ]MTtcn(aj.t;  of  bixunules  and  wimll  iiuaiiti- 
ties  of  chiorinet  broiuiae,  and  hypochlotmu  acid,  with  eaeli  other 
oMnpannda  aa  reault  from  the  «iertniil  vaia  of  a  chioiide  and  bromido  ' 
'  ••olniion;  fifth,  pambig  the  mhition  after  it  ieavea  tlio  ore  ttatwiffh 
u  ]<n-i'i]>itating  lank;  rixth,  psu^ins;  the  aohitlon  after  ft  Imvch  tho  , 
tirocipilatin)'  tank  tliri<ii>!h  tlic  |><Mlivi>  nranode  coniparliiKiit  i>f  j 
All  eleotrolytif  ocll.  ki  i  |.iiiL'  the  soliitiiiii  iwpnrate ami  rliMiiu  t  Iniin  I 
tlic  Hilntioii  in  tlic  ncjjatlvc  i-r  <iithiKlt>  <<iniiiartnn-iit  of  tli«'<fll; 
ami,  i^-vcnth,  ii'tiirniiiK  tlu'  Hi'lntiun  frniii  tin-  ivipMHTaliiit'  I'fll  1" 
till'  <iri'  in  till'  vat  «n<l  ici.«!<iii>r  it  IhciHv  tii  tli«^  [>iT<  i|iilatin;.'  lank, 
again  to  the  regenerating  cull,  and  again  tu  tb«  ore  m  often  m  may 
lie  nM)ttli!«d  to  eUbct  the  mimmrf  aavinf  of  the  valnca. 

foe  i>rfi'i/-iliitii>{t  Kii'iiilf.  , 
A  pre«-i|iitatiiii;  tank  i-uiiipriaiiig  the  tank  bodj^,  having  a  mer- 
cury coated  enrbioe  in  ita  bottom,  a  nvoiiible  ebidt  enapended  In 
tbe  tank  and  provided  witih  holloir  anna  havinig  paiiontians  on 
tbeir  lomrer  aidea  to  deliver  air  or  vapor  in  pnucboiity  \a  the  aaid 
mrfiiuv^  means  for  rotating  the  revoliible  d«vl<««,  m««n8  far  intro- 
illicin)(  air  or  vajxir  to  the  li<illi>«  ailiii',  aii<l  uji  fliflric  rirniit  in 
whii'h  till'  nhaft.  nKitatiov'  arms,  and  uitTL'tiry  ciMtuii  surface  are 
locate<]. 

iVwBiAer  «S,  t-.  K.  PiMinni.   ApparaUtt /m  txtraet- 

intj  iirfrivm  vulal»  fnm  arm, 

1  Ik  <  iiiliination  »l  a  nitatiililc  liarrol  a<lapteil  ti>  fonii  tli4-  t-.i- 
tiiimli-,  a  immiis  linin;!  of  nom'oiuhK  tii)};  niud'rial  ununited  iiu'iilf 
till-  liurrt-l;  a  liniiii;  of  lilii'riii;r  material  arrantfol  ini^iile  the  lion- 
ooixliK'tinu  linini^':  anoilt-  plates  amnged  iiuide  the  Alter  iining;  a 
Morri'  of  ••li-i  tri.-dl  .-ni-iify,  having  ono  pote  connected  with  tiie 

liJimi  illhi  tile  oilur  (Hjlf  fUKU'rlfl  Willi  tlic  alliwli'  pliltl-!-.  I 
0407  IS — Jixioiiicii  :,  l.ifXi     t  ".  I'.  Tatico  ajiil  (i.  l»Ki  li  ->.     /Voo  ah  uf  ' 

In  the  priK-^iii!  of  tiepiuating  predoiu  inetala  from  ores,  tbe  etep<« 
coapriBing  electrolyticalljr  depoeiting  «  portion  of  the  predoiiK 
rnetaia  in  the  bath  npon  a  dnnn  cathode  revDlving  partially 
immemed  in  the  hath,  at  the  mme  time  scnqdng  the  said  deposit 
from  the  drum,  alao  eimuttannnwily  depositing  other  portionii  of 
similar  prrNfiow  metal«  in  the  tamve  bath  upon  a  cathode  of  Bodiom 
ADialKitiii- 

U4iSJl— January  le,  iHOO.    W.Vfimut,    Jtvem  ttf  prodtteiag  nht- 

Tlu'  priMfsi'  for  priMlucina  a  ^'ulntion  of  cyan  i.'.  :i  h.iliili-  by  i-lci.'-  j 
trulyxiii){  ill  a  Ijulti  witkuul  u  iliaphra;;m  aiid  witii  inert  ol«rlro<l(» 


a  solution  i^oiiloining  an  alkali  cyanidi-,  an  alkali  lialide,  and  the 
fslt'Of  a  metal  which  foin»tt«n  ittMilnlil«  hydroxide. 

Wro/.s.  ;r'(*<.    W.  WauiiiT.  ApjiMnatuifortjtrartmtfiiitltih 

An  ap|>Hr«tii.<  for  I'xtrai  iin::  nulal^  from  refractory  orea^  CODl' 
prking  a  tank  fur  rewlvin);  a  iiiudge  of  nich  ore*;  a  alatlonary, 
horiiontal,  peffotaled  partition  in  aidd  tank,  fnradnir  beneath  it  a 
chamber;  a  catiioilt-  on  the  bottom  of  the  tank  within  i-aiil  i  liaiii- 
ber;  a  fllleriiii;  iiie<liiini  i-arried  on  the  partition;  a  inimlier  of  pins 

arraniKNl  in  u  sericM  of  coia-t'ntric  rin'le«  |irojeelin(!  upward  from 
"aid  partition;  a  main  drivini;  i^haft;  a  !-i'rie74  of  ratiial  uriua  Kip- 
porte<1  liy  KHid  i^haft,  and  a  plurality  of  anodes  earried  by  laid 
armnauil  wurkiu^  lK»t*»'»*n  the  wriei  of  e'aiifntrie  pinn. 

«S0e4e—Mti}f  ;?.•»,  F.   11.    l>.\o.    A/./^naKi.^  y.(  .■l.rln.lf/He 

ffthtrtii/u  of  orff'. 

An  elcctrolytif  apimrntiis,  the  coinhination  with  a  re<hu-er 
»el:  its  hottoiii  calhoile  and  a  diaphru«iii  almvoKiiil  eatlniilc.  of  a 
aet  of  dependent  anodee,  each  Liuwiiiliii];  of  a  carbon  bead;  a  cnp- 
per  atem  extended  thervfrom  thrmiifb  the  veaiel;  an  incasing  iron 
tube  carrietl  by  the  vesw-l  Iiead  to  uMain  the  anwle  pol»«;  ft  vul- 
uanhe  iihenth  forMiid  tiiU-.  and  ^nitulile  elMttie  jnuiibet^  to  t>Jt pen- 
sively .■Joiit;  thu  Joinlf. 

65S6S»-^atjf  10,  JftP'.    N  .  I.  Ti  uM.ii,    EttttrUgtic  appartatt*. 
An  elwtmlytirfil  apparatus,  i-oiniiriidne  a  tank,  rotary  agitatorn 

locatnl  tlien-in  eicentrieally,  a  .series  of  eleitmde.s  wliiv<e  main 
[Kirtiiiii  is  iiiiut  iilric  «  itli  the  lank,  while  the  portion.s  adjaeeiil  to 
t  lie  au'ilat' irN  are  eiirved  l  oneeiitrieally  \<  itii  tLe  a.xesol  .-giid  Hg[- 

tatorn,  aii.l  eleeiitKlee  of  op{>oeiie  polarity  to  iboM*  Cntt  naiiteil. 
esU-^—  l'il'J  -'i.  W.  A.  CAUiHMrrr.    UethodnfKeirocHnti  ;i,M 

MeuuK  for  extraUiiig  gold  fruiu  cyanide  bolutionx  in  depowting 
<  elLs  couidating  in  a  tnechanical  ntixtnre  of  sine  ahavinge  and  lead 
ahavinge. 

eftUm—Aviyaa  Sl,  JHOO.    W.  9Tinoi>A.    /Vwisw  >tf  tteitr'.lfilxnUii 

'.f  lntrtiuft  :tur  i'fut\i  tirty. 

The  proeessi  of  ele<irolytieally  extracting  line  fn'tii  its  ores,  whiidi 
conriatainplai-int;  the  disinleKniled  or  palvericetl  ore  in  it.-  natural 
ctate  in  an  etectrolytic  vat  containing  an  aqaaonaalkali-tnetal  aolu- 
tion  capable  of  dhMilvfaif  fhe  ore,  with  prodwtion  of  a  animle  and 
iu  direct  contact  urith  the  cathode,  and  dodng  the  dnmlt  tbrongh 
the  vat,  thereby  precipitating  line  and  the  alkali  metal  at  the 
cathode,  the  alkali  meUl  readiim  with  the  water  to  Ncemenite  the 
solvent  aolution. 

657oss—Au9tal  tg,  MOO.  A.  M.  RMm.  AftttmOwt  far  dtdnlyt- 

iuffOKM. 

In  an  ^tpaiMiu  of  the  Haw  described  bavin?  an  anode  and  a 
eatli<Kle  mutably  arran>!ed  theivin,  the  eoinliinatioii  of  a  tank  hav- 
ing' an  oiiti-rcompartnient,  a  tid>e  located  therein  haviii;;  an  o|»'n 
u(>per  end  aiiil  iT  i  .  i  ledat  itH  lower  end  with  oiH'nin^rs  fortninK 
I'Miiiiinniii  atioii  iroin  said  eompartnient,  a  ilriviii);  shaf'  i>r>>jei-tinjr 
within  Kiid  IiiIh-,  an  inner  cup  carried  liy  Kiiiil  shaft,  •.  iiil-  ■  ui  ried 
l.y  KHid  enjs  mi  oul«r  cup  cArried  by  lotid  wingti,  n  <liw;liHr]ju  dutt, 

and  a  valve  arranged  to  cloee  aaid  duet. 

In  an  ehn-trolytic  odl  haviii);  <i|k-ii  ends,  the  i-oinhination  with  a 
iifiiiovahle  enwslwir  and  tii<-«ns  for  sii)>portini;  it  in  |Mu<ition,  of  a 
metallic  plat<' itiseriiip  the  hotiom  and  twoaideaof  the  bar,  and 
lortnint:  the  anor|e  plate  of  flip  cell,  of  a  metallic  platoaManged 
horiaontally  Iniow  and  panllel  with  the  bottom  of  tba  ctwabar, 
80  aa  to  form  a  paaMge  between  such  plate  and  the  bottom  of  the 
cnMabar,  aoch  plate  fbrminir  a  cathmle  plate  of  the  cell,  and  an 
anxiliarr  metallic  cathode  phitc  amuijri  d  vertically  and  iiarallel 
w  ith  the  siilcs  of  the  crofvliar  aii<l  in  cin  ii  I  Nitt  the  horizontal 
•  alhode  |.late,  such  vertically  arraugi^l  plate  e\teiiditig  heluw  the 

plane  of  the  Uittom  of  the  ciwaalwir,  ao  an  to  inore  Or  lew  ohetniet 

thecittid  paaniiii. 
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MINES  AND  QUARRIES. 


MJtSST — BtratiheT  /.W.    J.   I>i»(<;i.ak.     yv...v.v>  ,,i  fxtyirt'nxj 

The  ].ttx.t<w(  of  reducing  c(^per  ore  and  luattt-,  wliit  li  eou^teu  in 
cki'trolvzinK  mlid  caprooB  dilaride,  emptoyinit  the  gaf«a  evolved 
io  thetiwtmeDtol  eopperoraand  nuiltis  «iii{>ki9riiiir  Uie«lwtro- 
Ijrte  ntatting  fmm  the  eleotrolyiing  of  the  solid  cupvooi  chloride 
A»  n  <  Ivriit  for  the  coproofl  chloride  ao  prodttoed,  and  i«ooveriii|; 
tin-  1  Jill*  r  from  the  Bolatitmby  electmh'ria. 

e^Si^—FeijruoTii  26,  li^OI.    A.  M.  l^n•«^..    .l/y'imi/riK /(,r  «|leefn>- 
liflirrrll;/  ertmcting  (Did  (U'lKwithiii  gold  and  tlh  ,  r  fimn  their  oit«. 

In  an  apimratuH,  \\w  (tmibination  of  a  seri*'^  of  )>uln  rcifiving 
tulw,  anodpi)  and  enlluHlow  arrnnncd  in  »ii<l  tulif.  an  ajntation  tnlx' 
havius;  cninmiiMicntifin  willi  tiit>"  iit  tlicir  npiK-r  and  linvtr 
on  N,  Ln  tator  armnged  in  wiiil  lulw,  i>urfi>niroiI  cnndiiilf  lonitctl 
in  Ihe  tipjuTwids  of  said  mb«,  i-1iut«)  liKt^Uod  bcncatli  «iid  <  on<liiit» 
onto  wliii  h  the  ore  palp  in  di^i'liarpil,  and  dcflwiiirs  locati'<l  l>u- 
eide  mid  conduits  adapted  to  direct  the  flow  a<  pulp  onto  wid  I 
ohntM  tm  ft  poHM  (brougb  wtai.  condnita.  | 

e6rnr,?—yf/iiTl,  IL'.  imi.    P.  W.  KnaI'I--.     KI.Hruhifw  nj.pfimtn,. 

An  element  for  aa  electrolytic  aeries,  coneiistiag  of  a  mebilltc 
noeiptiide  haying  Ita  lower  portfam  of  laai  diameter  than  tbenpper 
pmdon  and  hwhig  •  bottom  mrhce  u  hi<-li  !->  inclined  npward 
Ttdiallr  fmm  the  center  to  the  onter  iHTiiiJuTv,  in  combination 

with      .  \tivi  II'  iHiripluTal  <cat  arningad  below  the  Upper  edge, 

and  an  orifice  adjiu'eut  to  caiJ  mial. 

W0MW— JAimA  it,  taot.    C.  HoKpriTBB.    Prortm  of  eteHrf)tittieal  \ 

4Lilnirl'„,\i  i,/  mcl'dn. 

A  proi  i'!^  whirli  ■.•ori*=i''ls  in  plai  iti);  .<  --olnlOo  nu-lallii-  aiiod*'  in 
a  solution  iiipablo  i|  I  i— i  vinn  llu'  vamc,  plai  iiitr  a  >uitat>li'  <-.itho.lf 
in  a  l>erond  I'iniilar  ^'olulion  <'<intainin>f  a  metal  more  eliM'tro-positive 
tliuii  tlialof  theanoile,  iiiter]Mi!iinu  a  ttiini  .'•imilar  MiUitiini  i>i  I<'>m 
i-olulion  prfs-^urH  tx'twtvi)  tin'  t«ii  tirT  Miciitione.1,  placing  an 
u^ixilian-  ratlnxlc  therein.  ••I'lmraiini:  llic  wolMlionM  by  attitablc 
dinpfaniguis,  maintaining  the  aolutionit  in  motion  and  at  a  lempei^ 
atiire' above  normal,  peasing  a  cnrrent,  therein'  diaaoldng  the 
anode  and  predpllatin^  the  nUliiKl*'  nn  tal  at  tin-  ratlirwU',  and 
pArt  of  (lip  diffuned  aiio<le  metal  at  the  anxiliarv  eatlii^iie.  pr<N  ip- 

it»tii  L'  1  li'    :'''"!'■  I  li-mii  ll.    I'.ii.i  li'  and  itilenui'illlld'  loiilltioiiH 

and  n'tnmiii);  ihe  rt-silUiliK'  «i<lntiou  vvLeu  tMiricliwl  iit  tatUvMle 

oeetal  to  the  cathode  cell. 

e/fKKji:  -Juli,  m.  igoi.   C.  P.  SroWAar.  AfpanOutfiirlktrMota^ 
■  of  i/M jrttm  i  iiamde  tohliom. 

An  ap|>anitUK  for  n^^iverini;  pr<>i  iuUF  metals  from  flr>win>r  f  va- 
nide  ■'ohitions,  comprisine  in  I'ondHiialion  a  relatively  loiijj  •jiiI'- 
Htantlally  lioriumlal  trtnish,  means  ior-<upplyiiii:  llie.>olutii>nat  itiie 
end  ihcrccif,  a  partition  near  ttic  reeeiviug  end  of  the  troi^li  for 
Aatributlitg  the  aolatiou,  a  retaining  partition  at  ttto  discharge  end 
«f  the  trongh  adopted  to  retain  tJw  golutigin  in  the  Icougfa  to  the 
deand  height^  a  body  of  quielnrilver  in  the  bottom  of  the  tnmgb 
between  oaid  poititionp,  a  wHee  of  tnmeveree  anode  aupporte 
extendinjr  mibetantially  from  |«iTtltion  to  partitirm.  a  wries  of 
-  :i  IjiHtably  mounted  in  said  hujijiort?'  and  extendin'4  down 
into  the  juith  of  the  Hovviug  soiulion,  and  suitaUle  electric  eim-  ■ 
neelioaa. 

tHSiM—Sfptnul^  S,  tun.  C.  P.  Tatoo  and  G.  Dotitn.  Ekttro-  \ 

I'ltii-  itiiififniiin  for  fjiTarimg  prtriout  iw<*iit.  | 
In  apjiaratua  fur  .  Mi  m  linjr  prt>iiou<  rootal^-.  »  tnli:  a  mercurial 
cath'xh'  in  the  lirittuui  theruul,  u  priueipid  aiiude,  niL-axut  iur  lower- 
in):  it  into  and  rairing  it  out  of  the  tub.  and  a  minor  anode  perma- 
nently in  the  tuh. 

— /ffiv  l/l6, /■  Jr.  /.'*'(/.     \V.  UH|(.      \fttl<'id  ■,:  ,  ir-„,  ,  i„il  r^imiid.y. 

Tlie  Miethiid  of  rf'jjeiieratiii)!  ryanide  Hilutioni^  hIiIcIi  liavi' 
become  fouled  l>y  the  jiren-nce  of  znie  and  copper  eontaiueil  in  the 
40|ution^,  as  douMe  cyanide  of  7-incand  oippcr  with  the  alkaline 
ineUla  which  oonnala,  flret,  in  poaeing  through  the  wintion  from  a 


M<rie!f  of  t.\\u-  anodt"H  to  a  <-iirri'!i|«inrlii;':  -<'rii'!<  lucUtllic  laUnKleg 
a  current  of  eli  r-  j  i"  u :  \t,  In  intrixlucinj;  iiitci  nucli  folulioii 
alkaline  liydrati-,  l><-ins:  livdnne  of  the  monovalenl  ulkidi  niotah 
ainl  liydnite  irf  the  divalent  alkali  metals  in  the  proportion  of 
abuot  two  to  one;  next  introdncing  into  the  eolation  a  aolnble 
alkali-metal  sulphide,  and  dnaUy  removing  the  Rsulting  «nc- 

.mlphide  |>rccppitate. 

ti^iii—lh'emhtr         I'tTil.     A.   I.  IlIWiN.     Miu-h'uw  Jor  <  fh<ir(iu0 

mefai from  «ri. 

In  a  machine  for  the  automatic  and  ooutiniuiua  exinactioa  and 
de|iaritioD  of  metal  from  om  at  one  and  the  came  time,  a  treats 
nient  tank,  OB  endless  anode  traveling  in  ttaid  tank,  the  upper  and 
lowiT  MrvtchOR  of  tho  anr>de  lieing  in  jmrftion  to  I*  immerse<l  in 
the  solution  in  the  tank,  diafionally  dispiMvl  Mockn  of  insulating 
niutcrial  atlachud  (o  unude,  ctilhudi.is  in  tho  tauk,  uiw  under 
each  ^'trr-ich  of  the  anode,  and  eouneetloaa  with  a  aoonje  of 
electricity. 

fS8»»BS—JkmfAet  SI,  1901.    E.  L.  Gdadau.  PnetM  »f  ditinteffnU- 

iiiff  'iiid  riintiifi\ntttt\g  titttu  riih  or  orrit. 

The  priicess  of  tri-aiin^  orc».  coni-ialing  of  the  iollow  iiiK  <-teps: 
Flret,  iniU4cn-ini;  the  on'~'  III  a  sohitionof  onlphnricand  hydrotluorio 
adds  incaiwble  of  dioeulving  the  ore;  aecood,  posnng  on  electric 
cnrr«nt  of  snfflcient  tftrength  to  dMntegrate  the  ore  through  the 

«ohitioii;  and  iKird,  extrm  lini:  the  metal  fD<in  the  oro. 

^atam—Man  IS,  luog.   ¥,  H.  Losu.   EUxitroliitic  CMHwrter. 
In  eleetrolytir  converters,  the  combination  with  the  closed 

ledui  er  ve?i.-<  l  havin;;  the  anode  and  catli'Mle  terniinaln  and  the 
interpiwed  diapiirntfni  dividin>i  the  vessel  intti  upper  aniale  aixl 
li>\ver  catli'rde  cliaiuhei'9,  of  a  ntniliined  .-epiirjitor  and  vent  pipe 
oinnected  to  the  catliude  fliiuuher  heutulh  ibtj  diaphragui  exleud- 
Ui'i  upwardly  aU au  the  level  ot  Mid  dlaphngm  and  ba\-ing  a  free 
outlet  fi>r  the  jrast'S. 

7'X>'J4I — M'i;i  -T.  /.Wju?.    N.  S.  Keith.    /'rrioBM  of  Irmtintf  mpyir  itr 
oilier  or- f  foe  ohloiuio'i  lln  ir  i-oiit^  i)h  of  meloU. 

The  proce>x  of  I'lei-trolyung  a  soluliuu  of  u  metal:  to  <le]Ki<-it  the 
metal  then-ir         which  00ll«l)(S  in  passing  it  a."  an  electrolyte 

through  »  MUcceeMon  of  two  or  more  electrolytic  cells,  arranged  go 
that  the  oella  are  eonaected  in  electrical  aeriea  with  a  eonme  of 
electricity;  the  anodes  Inaoluble,  the  electrodes  of  each  cell  in 
electrical  multiple,  and  bavini:  gradually  increasing  surfaces, 
whereby  then-  W  a  gradual  ir-^ha  tiou  of  the  cnmat  density  as  the 
metal  of  the  elei  trtilyle  ii*  deiKwited. 

704*s.i!t—Jtilti  JS,  I90t.  C  HoBprxefc   laaddnf  and  o^nitMon  af 

nltl'd/'  from  ihetr  orry. 

The  proce>M  of  cstaK'tmsr  metal:'.  «liich  eori.^ii'li'  in  leadline  a 
!«uital)le  material  conlaiiiiii;;  copper,  lead,  «n<l  f^ilver,  with  a  warm 
cupri<'-chloride  solution  containins  a  solventof  cuprous rhioride,  in 
<|unntity  leisi  than  in  reipiired  for  saturntion,  thereby  di.>«*i>lvin^ 
lead  and  silver  i  ldoridi-s,  pre<Mpitalit>^  them,  repon vert in>f  the  itolu- 
tion  into  <  nprii-  chloride,  uiini,'  the  -oime  for  lea<-hini'  fnnh  ijnanti- 

tie»  of  ore,  leau^hing  the  residnee  with  «  similar  hot  eolation  mote 
cancontnted  In  cnpriic  chloride,  thereby  disKlvingoopper  and  n- 
Qovering  thow  metals  therefrom,  reconverting  the  resulting  eolutjon 
into  cnprie  chloride,  and  rctttmine  the  latter  into  the  cycle  ot  oper- 
ations. 

7064S6 — Augwil  6,  HDi.    F.  T.  MuMrum    Ap^r(tlut  Jur  iht  t(ec- 
irai{p(ien/  treatiMul  cf  ora  or  ttimen. 

All  api«initni«  for  the  extraction  of  metalo  from  their  ores  and 
slime.-,  mniprisinsr  !i  rr>latal>le  eylindrieal  nietullic  drum,  a  cop[rt  r 
linint;  thci-ein.  a  ln>dy  of  mercury  in  th>'  drum  to  niaiiitain  the  lin- 
ini:  anial',;anialed.  a  xahe-coiitn'lleii  inlet  an<l  outlet,  and  a  rtA'wf 
valve  at  ..;ie  end.  a  pluraliiy     l  otidnclive  njils  intnlatcd  fy^im  antl 

pas^iii^- loUKimdiitally  tJirougli  tttednim,  a  metallic  ring  connects 
iii^r  the  I  Din,  tnilbig  electrical  contact  f6r  the  dram  and  one  for 
wd  ring. 
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7fi!k<l7 — Sijiti'mUr  -'■i,  I'.nn.    (".  K.  IV)Lbkak.    lUfrintli/tiriilli/  Irttit- 
inij  om. 

Th«  uwtliod  ol  reducing  metals  from  their  oiee^  whicb  coDBiita 
is  dianlviiie  the  embed  «r»  in  a  eompoand  eootelnlqg  a  nttrie 
■ddndint,  wMiMTto  themfxtara  mlpliiiHc  arid,  md  wbj«ellng 
th«  nmlfwit  oompcNnid  to  tbs  letioaof  in  dactric  currant 

r^.M<;;— .l/,r<7      I'joa.    W.  B.  UcPjumom.    jlfiparatet  fiir  Out 

trrulninil  »/  >f>,l<l  or  lithitr  em. 

A  |>rvc'ipitatinK  iipiMratua  lor  deipodttaig  gM  n>d  diver  from  « 

i-yaiii(l<- of  poUtwiiim  miliition  aud  fnim  otlier  t'hctiiit'ul  fmlnlioii^, 
*Niiii]iriHing  A  pr«>«-i)>itatiiitf  ttox  having  dowiiwanl,  iiu'liiKil  Ixtttoiu  \ 
with  openingK  rln  r.  in,  vulvc-'  1i>i  mUh1  in  saiil  ii|i<>ninp!,  Niiil  bOX  | 
provide*!  with  «  xeries  <if  el»^-tric  wnduriiiiif  plates  vortit-ally 
•Itui^l  thi-ivin  anil  C!onni<ctMl  with  u  coun-f  <j(  i-lertric  :fupply. 
m gaufie  receptacle,  a  pipt-  coninmnicatintr  with  caid  mvptacle  and  I 
irith  the  pi«cipitatilig  bux  tliruut;h  which  lh«>  faiil  dilution  pawww  | 
back  and  fiwtb,  a  float  vitbis  Mid  reoeplade  aod  adaptetl  to  rei  ip- 
meate  therein,  a  yoke  secured  to  aud  float,  a  boriiontBlly  rccipn>- 
(-.itiiiL'  Milve  hhI,  ilevitt*  for  connei-tiii^;  will  yoke  with  siiiil  valve 
full,  ijioiuw  for  ojK'mtiiij?  said  valves  iu  cuimection  witJi  valve  ro<l, 
and  iiii-anit  for  iDnvcyiiiK  Maid  wjlutiOB  tram  Bald  JWedpilatillK  box 
and  retaminK  tlx*  same  llien}t<t.  ^  I 

7.f7SS4—AiifiHtfS,Me9.   L.  P.  Bmaovii.    J^erbvlstie  apparatut,  I 

An  cU'ctrolytir  ap)iHraliLs,  i-ompriKinR  a  difwlvinp  ve»«i'l  liaving  : 

a  revoliilile  anode,  a  depositini;  vi-iwl  liavini;  a  i-atlnKle,  niejins  ' 
for  conveying  ah  untirolteii  i-troaiiMif  liquid  frmii  die  disi-olvin^' 

ve>«>el,  and  an  ele<-trie  <-in-uil  iiirlndint;  ntid  luiude  and  eatliode,  , 

wlien-iiy  the  elec-trir  i-iirn-nt  iti  catiJH'd  to  travers'e  the  btremii  i>(  1 

lifjuid  Howinir  from  the  diwolvinj;  vensel  into  the  depiisitinir  vewid.  | 

74U31 — (MUllit  r  IJt.  mii.     \V.  lI.D.Wlh.     l'r<Mriw<)/lri-iUiii<>  ri/iiniilf  ■ 

lobuioni.  I 
The  proccn)  ior  treating  cjnvuda  eolniione  duriqg  or«ub«e(|u«ntJy 
to  their  enntact  with  tlie  on,  eoiirfitiiig  io  introducing  into  tin 
aoltttion  an  alkaline  hydrate  aod  then  aubjeedng  the  nilxtwe  to 
tb«  atrtton  of  an  aNeniatlnd:  etectrte  current,  thereby  ral^n^  the 

i>:-t!i.       ;in--iin  fi  ili—  i.  i.Kc  tiio  ilollljle  •■.il''^  !ii  tin- Holutiiin, 
iiig  in  (  t  t Ir.  ■  i!:ite!*  of  tht*  \mi*v  iiietaiH  and  to  coiii  I iu-» 

the  fii  i  il  !  viiiHi^ri  ii  .Will  t!    alkaline  hydrftti'i-  to  eaifi'  giinnli.i 
neuua  rv^tmejutiuu  <ji  the  cytuudt:  ill  ltac>  aolutiou  and  clariiyiug  of 
dwlattor,  1 


74I4-?;^Ocloij'r  tJ,  JMl.    C.  K.  Bakuk  and  A.  \V.  IU  itni:i.i..  /Vr/- 
eamftrtatmg  ort». 

The  ]»ooeBB.of  renKeiiiig  eap|ier  and  nickel  bom  a  solution  ot 
aulphatea  of  copper,  nickel»  and  bon,  wliieh  comiiitB  of  elaetro- 
depoeitingtiie  capper,  aeiitnliifa«tbeaolii(ioo,and  electro-d^oate' 
ing  the  nickel  wiA  a  eomotdenaity  InaiiflleioDt  lo  deixix it  tbe  iron. 

iViMemAtr  iO,  iMV.  R.  Bocnv  and  H.  BraoEnna.  JBrtraet- 

o»i/  €hrvmittm /nmi  rhrf/ttir-irui* 

The  proccMi  of  making  ndulile  i  luuuu -iron  on-  and  cditaining 
I'liniininni  oiniponnd.o,  whii-h  consiiJts  in  heating  the  ore  together 
with  sulphuric  add  in  ezoeas  and  an  oxidising  agent  and  aepaiatr 
ing  iiy  flltration  tbe  praeipitatad  inaolnble  feniaolpbate  from  the 

clirumwulplio  ai'id. 

74SS4a—Jamiarff  19,  1904.   H.  K.  UAaaix.   J'lvcm  tiiratting 
pnemm  mtkA  iff  rtcctrafiieM. 

The  proceRS  of  extnicting  precions  nn>talH  liy  elertrolysis,  whi.-h 
tirimi»u  in  cin'ulatiiig  the  i>ul[>  h«el»f*n  vertical  electrodes,  aiiialgs- 
iiialiti;^'  H  MTiii-al  ■^ni  it-s-ivi'ly  ■li-flecting  tile  relMMinding 

uiercury  tjack  upon  said  cathode,  rcnioving  the  amalgam,  neotral- 
iMMg  the  alkali  bi  tlie  mercni?,  and  ntmning  tfie  mercuiy  to  the 
cathode. 

746644— Januarn  I!*,  IS04.    11.  It.  C'Ami:i,.    A/tjMtftitutJvr  t^rlniaing 
pnehntnuUlt  by  tliitlrolgdt. 

A 11  rijqiaratua  fiiirwtinctiog  preciotis  metali'  by  electrolyiiis,  com- 
|;i  i>iajj:  .1  lank,  Inrloeed  verlieal  elwtnxU-jf.  tnen  ury  deflecton',  and 
pulp  iruanl«at  thejiiihwof  the  calhoch  .  1111  •  IiMitod  pulp  liox,  coni- 
inunii-atini;  pcrforatwl  launders,  uieaiin  Joi  lifting  the  Jinlp  into 
said  Imix,  an  elevated  mercury  |>ot,  itmimnnimtinp  slidahie  |>er- 
foratod  trouglii'.  and  nioani<  for  lifting  tlie  nien  nry  into  Niii?  j  •  t 

loadOi — MartJi  ss^,  l'M4^    E.  A.  i.K  Hliua.    Hilnsisiion  of  rojijitT 

Jnm  nmmmM  smcrof  mduree. 

The  taetbod  of  obtaining  metallic  copper  tnm  mlxtwca  oontain* 

!nf;  it,  whldi  MMuiele,  drat  in  treatlnir  said  mlxtar««  wUli  an  am- 

iiioniai'al  solution  iiintaining  a  cuprii'  coniiK'Kii  1  >  ir  ci  tiii oiiii'ls,  ho 
art  to  diNolve  tlie  desired  copper,  then  in  1  •  ; i.l'  11  |"  rii.ui  of 
1  he  total  cupipcr  c^ntet  t^  lit  r In-  ilmii .1  ,  ium I  l,i>il>' in  lln- 
partially  tixhautitiid  aoluUuu  over  agaiu  to  diseulvc  Ixvah.  coppur  lyi 
befon. 


Digitized  by  Google 


QUICKSILVER 


(W) 


♦ 


Digitized  by  CoogI 


QUICKSILVER. 


By  JoMtFH  Strvthems,  Pb.  D. 


The  |>r<)<luetioD  of  quicksilver  in  the  United  Stntes 
flur  in<f  1!M>:.'  wusiontiiioil  to  tUr  f<tat<'s  <if  CMlifonihi  and 
Texa«).  In  production  was  reported  unljr  from 
Qdiforntaand  Oregon.  Tbble  1  shows  the  comiMTRble 
items  for  the  census  years  of  IflOS  and  1889. 

Tadlr  1. — f\mif)itriilirf  mtuumrfi:  I90S  attd  1889- 
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IMOli  piodiMcd  In  ottifiak. 

Tbeqiunlity  of  <|ttK.-ksilv(>.r  produri'd  in  Uhi'J  showed 
sn  inereiwe  of  29.6  pei-  ueut  o>'er  tliat  reported  at  the 
Elerentb  Census.  There  were  11,727  toa^  of  cinnabar 
reported,  valued  at  $82,243,  which  was  not  reduced. 
The  amouut  of  mechanical  power  decreased  17  per  cent. 
The  growth  in  the  number  of  wage-earners  and  in  the 

iKiirl  (lu^iii  upfH-'Hfs  to  liiivo  Imm'm  noriiuil. 
iacrea^  in  the  amounts  expended  for  supplies  and 
niateria1«i.  and  for  miscellaneoiu  expenses  also,  is  a 
nonnnl  jjrowlli. 

Idio  niinoa  reported  for  lUUii  numbered  56 — 6U  in 
Oillfomia,  S  fn  Oregon,  and  8  in  Texas.  There  were 
10  operufiM'  luiiiL's  for  whi<  h  iu-  iirinluriinn  s\a^  ir- 
porbed,  thu  oiuployeeti  beiii^  uugugud  in  duvelopuieul 
work.   Seven  of  the«e  mines  were  located  in  Oalifor- 

u'\;\  iinii  ;{  ill  ()it't,'')n.  Tin'  •-lati'-t ir-  fnr  tlir-.t'  iionpro- 
ducti\'o  iiiinesi  are  r-unuuarized  in  the  fullowiug  state- 
ment. Among  the  owners  of  the  idle  mines  and  those 
for  wdii  li  development  work  wiis  reported.  w«'re  7  in 
corp4jrat€d  coiupaiiic'^,  with  a  total  par  value  of  «tock 
issued  amountiog  to  $10,688,000. 


« 


!    NiiinU'r.  i  iiiliiL'-  .'  

I    Nmnlx'rf.i  oj-.-rtitiiiv  

Ni]in)>.'r  

s.i]Hni>  

\V«k;f  furtli'r>: 

Avi'niKf  liiiuiljtfr.,  -     Jtt 

\V«|c.-  ,  „   Ki.lW* 

Cumimi-l  wnrk   »IW 

HlwellanecMti  expenses...  ,  KlW 

Oni  ot mppllcc and  laMnrtaU   Sf.lW 

('■■■jw''  :'     v,'  "-^-    Irf  !ll<t>ljl<>r<lt'>l  IHIIIJ'ltlllttt.—  -. 

wbicli  fwUoWii,  shows  llmt  21  operators,  or  6«i.fi  per 
eent  of  the  total  munbor,  were  incorporated  <»mpanie8f 
;ind  ^res  their  capitalization. 

T\Ki  i:  2. — <  ,i/,:t,iliz-itiiii:  '>/' tJWi>r/n>r<ir«ij  AUMfMntm.'  iftW. 

Nunilx T  of  iiunrt'orvit*'*!  .xHupMllett   'SI 

Ciiliitul  yi'<'k  ini<)  I  I>  lamed  tW.M7,nS 

I'lipllill  >'<ii  k: 

Tiititl  iiiiiliiirl/4'il — 
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The  par  value  of  capital  stock,  common  and  pre- 
ferred, and  of  bonds  issued,  amounted  to  $39,017,700. 

This  -iMin-  rxn^sive  for  an  imlustrv  pn Kli.rini.'  .1 
product  valued  at  only  $1,650,000.  The  dividends  paid 
on  the  stock  were  small,  amonntinur  to  $150.4fM-  on  the 

rntiiiniiri  null  *iM., on  tlir  ] ni ■  fi  r n -d .    Tlii-  iiLtcvc-t 
,  piid  on  bondi*  was  $*},(MJO.    The  dividendts  jjuid  on  the 
I  common  stock  amounted  to  four-tenths  of  1  per  cent  of 
tlii>  ji;ir  value  of  all  eotnninn  stiM'k  issne<l.    The  divi- 
flead  on  Un;  preferred  ,sto<k  wtw  tivc-tenlhs  of  1  per 
I  cent  on  the  total  amount  issued. 
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MINES  AMD  QUAHiilES. 


£ti^iaoyeesmidwaffe».—T}n9  nvornge  nunilM  r  of  waffo- 
euniers  emplovrM  fiicli  iiionti).  si-^  '„'i\fu  in  TaMf  S.  Wiis 
reiuarkably  uniform,  varying  utily  from  l,30o  in  July 
and  Au[^8t  to  1,858  in  November,  a  {lifference  of  55. 
In  fliis  rt"^i>('(  t  (lie  iiHlii-trv  iircscntN  a  uniform  opi-rii 
tioa,  due  to  the  fact  lliat  tlic  dt'mund  for  t.  iiiiijilmr  un»i 
matauvy  ie  steady,  and  that  tb<-  mines  reported  were 
located  in  Califoniia  ;uid  T('X!i«.  wlir-rr'  thi>  climfite  p<'r- 
mitouf  uninterrnpted  working.  Child  lutxir  is  relatively 
naimportant.  amounting  to  about  one-half  of  1  per  cent 
of  the  wholv  mniiln'f  (if  \\n<rr  I'lii-Tiors. 

The  daily  rates  of  p<iy  at  whidi  ilie  workmen  ongajjed 
In  the  various  occupations  were  emplojed  aro  alt«o 
givfn  in  Tnhlo  Miners  constituted  4ti."i  i>or  cent  of 
the  total  iiuint>er  of  wage-earner*,  and  of  nil  miners  T').4 
per  cent  were  employed  at  rates  not  lai>*  than  $l.T.'i  per 
diem.  Of  the  38  engineers  i-eportod,  nil  KMcivrd 
or  more  per  dium,  and  the  ^auie  in  trw  of  <il>  ^>iit  of  the 
total  of  43  firemen.  Miners'  helpers  formed  an  iiii{)Mr~ 
taut  elusw,  constituting  17  per  cent  nf  thr  totiil  miinlier 
of  wage-earners.  These  workmen  iiail  vaiiuu^  tlulies 
and  their  rate^  of  pay  ranged  from  75  coits  to  ^±i>i}  per 
diem.  The  tiniljermen  and  tnrk  Inyers  receivwl  goi>d 
wages,  11  receiving  from  $'2  Ui  ^'-'.l'),  hjkI  7  from  ^\  to 
$3.24  i)er  day.  Tlic  cla.*s  '"all  otln  i  wage-earneis" 
is  chiefly  '•t'ni])rv'ied  of  ordinary  hilion  f^f  tlio-;'^ 
workmen  4;l.7  per  cent  received  less  tlian  *-i  per  diem, 
while  .'>().3  per  cent  received  $S  or  more. 

Mfifmn  !ml  jMni'fr.  — Primary  p<»wer  aggregating  1 ,8tiS 
Loruepower  wajs  reported.  This  was  applie<l  chiefly 
throo|[h  steam  engineSf  of  which  there  were  5(S  reported, 
or  an  average  horsepower  of  2S.  Over  8  per  cent  of  the 
total  power  was  furnished  by  17  gas  or  gasoline  engines. 
Tbree  water  wheels  were  reported,  n'pivsenting  >_*2 
boraepower.  Sixty  horsepower  was  supplied  by  5  air 
compressors.  There  were  also  3  electrie  motors  with 
16  horsepower. 

Produaiion  in  the  UnU«d  StukK—Tinb  quioiisilTer 
produced  in  the  United  States  dtiring  IDOS  amounted  to 
34,21U  flasks  of  7t>.5  pounds  each,  aggregating  l.lSi).!* 
metric  tons,  and  valu^  at  $1,467,^4$,  m  compared  with 
96,444  flasks,  M8.S  metric  tons,  valued  at  $l,l!Xi,5()(» 
in  lSSi».  This  shows  an  increase  in  quantity  of  7,827 
flasks,  and  in  value  of  $277,348,  over  the  atatistica  at 
the  Eleventh  Census. 

Mercury  is  transported  in  cylindrical  wrought  iron 
^ks,  each  5  inches  in  diameter  and  about  14  inches 
lonp.  closed  with  a  screw  plug,  and  having  a  capacity 
ill  till'  I'liiti  r]  States  of  7*».r)  pounds.  At  Alinaden. 
ijpain,  and  Jdria,  Austria,  the  capacity  is  slightly  less, 
being^  T6  pounds. 

Of  the  34,21>1  fla-k-  i.r..flni  t  t)  in  the  United  States 
during  iii02,  California  coutributvd  26,972  dask^,  or 
S4.5  per  cent.  Mid  Texas  5,319  flasks,  or  15.5  per  cent. 
E.vceptas  noted  below,  the  entirf^  mitpnt  of  quicksilver 
iu  the  United  States  has  been  derived  from  California, 


[  and  ^tan-; ii  tif  production  and  the  avemge  value  per 
flask  for  tliat  state  duruig  the  period  from  Issit  to  r.»U2, 
inclusive,  arc  given  in  Table  3.  as  i-eported  by  the 

,  United  States  Ceologiial  Survey.  In  additiiMi  to  the 
(mtp.tt  <  if  (  ulifornia.  the  following  «|uantities  have  been 
pmuincil  iu  Texas  and  Oregon:  Texas,  in  18'.)J).  a*!! 

I  fla«k»<;  in  IStoo.  T.V)  flaska;  in  I'.hh.  2.932  flasks;  and  in 
UI02.  :>MV  liaiiks;  Oregon,  in  liK)0,  23a  flaska  and  iu 
19iil.  7i>  flaaks. 

I  Tabus  3. — Produditm  of  iptiflvilrtr  in  Oafffiimia  oad  t(c  mvtraft 

prir,  ju  r  ifiirt  <it  Siiu  /•■|  iiiiri«v/;  Iu  t!>0?. 


(JlllilltJlV 

\  vcn«K>' 

lacd  <  iiii- 

prii','  PIT 

pouaa*). 

il.S.00 

V.  -Hi 

■•"i.  •-'01 

■i.-<.r. 

■.•7,y« 

«,71 

I!.-..  T» 

30.  ni\ 

'V 

:iii.ut; 

;t7.  (i« 

m,  7r»> 

XI.  »B 

•Jll.lV.d 

;!7. 

-V, 

47  TO 

44,« 

M,n» 

«.« 

«.» 

1  Hi  L'  iiiii.L  i'   I  i^  u.  tVnrt'x  iiittra  (tan  AiwiialStBllttlail  Ballalinaf  tbo 

J'rii'-if. — The  price  ul  ijuicksilver  in  the  I  iiiuil  ."stjUes 
is  allected  by  several  conditions,  chiefly  the  ijuantity 
available  and  the  mode  of  disposition  of  the  prwluct, 
whether  for  home  consumption  or  for  exjiort.  In  the 
latter  case  a  relatively  low  pric  e  is  obtained  for  the 
metal,  as  il  bus  to  conijx'te  in  foreign  markets  with  the 
Europ«'aii  prtxhui.  la  some  cases  the  prices  vary 
ai'cording  to  the  rates  of  transportation  from  the  vari- 
ous entry  ports  to  the  points  of  consumption,  in  order 
to  compete  with  the  European  product  which  may  enter 
at  other  ports;  thus,  comparatively  higher  e.xjxirt  prices 
are  obtained  at  western  cosist  ports  of  Mexico  than  at 
interior  points  of  consuntption  adjacent  to  railraads 
leading  to  eastern  ports. 

The  average  monthly  price  of  quicksilver,  per  flask, 
during  as  reported  hy  the  United  States  Cteolog^ 
ical  Survey,  is  given  in  Table  4.  The  lower  averages 
dui'ing  IWi  indicate  the  pcriodf  of  larg^t  8ale»  for 
export,  and  the  higher  averages  indicate  periods  of 
sales  for  d<»iiestie  ooosumption. 

Tabu  4,—Avtmgt  mojiiMti  /Tirr  ';/'  ipiirinker  per  fitak  at  Sim 
tnutedStateaaMbifle*]  SuTvir.->MliMnt  aMoan!«<itaiaUnncilSiat««,"ua.t 


Janmin'.  

rvtHUaiy  ..... 

i  Hweb....  

'  Aiwll  

>fiW  

Jul*  

Jplj  


Piiw.  j'  wumi. 

41.-1? 

Si-|.u-mli>r  

•X'lo'i*''  

1-=..  ai 

44. 

4S.» 

.     SI?  71 

l?,:>. 

I-'.'.  I 

,1  «.i6 


QL1CK8ILVKR 


6|>1 


T\ii'  iivcta»,'<>  monthly  prit-c  of  quicksilver,  per  flask, 
at  N«'\v  York  during  V.M'J  was  for  .JuHiiurv. 

and  948  for  the  other  months  of  tbo  your. 

[ikjiiiHk  iihii  ,'j-/ufrt><. — Tlie  (|iuintity  of  «jiiit'ksilvt'r 
iinpurtod  iliiriiiji  tlio  past  (loi-iule  luis  hvvn  ini-oiif.idt'r- 
able,  owiii};  to  the  fnet  that  in  (Ins  pcritMl  .-tpproxi- 
niately  one-half  of  tlie  liomestie  pro<hiet  has  been 
exported.  For  tlte  pu.^t  live  years  the  (|iiutitities  im- 
ported liHve  heeii  im-rely  nominal. 

TaMe  r>.  published  by  the  I'niteti  State.-"  <  ieolojj^iciil 
Survey  from  statisties  of  the  I'nited  States  'rieasiny 
Dopartiiu'iit.  shows  the  <|uautily  and  value  of  the  anmml 
imports  uf  quicksilver  from  1880  to  inclusive, 
and  Table  B.  from  the  same  fiouroe,  tihows  the  <|uantity 
and  value  of  the  exports  of  quittksilvi'r  (hiring  the 
period  tu  liH'2,  iucUtsive.  Prior  to  15»ol  very 
noarlj  the  entire  quantity  of  quicksilver  exported  ww 
shipped  fi-om  San  Knineis<^-o,  but  Id  that  year  only  .■».47!t 
dasksof  the  tot4il  of  ll,21t>fladn exported  were  ^^bipped 
from  that  port,  pncticalfy  the  entlfe  exportation  being 
condil^Ded  to  Mexico  and  Central  America. 

Tablk  S. — QfMaiU  fr  tmfmrtti  and  ndend  far  eontump&in  in  At 
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TMU^ii.~Espi)rtK^f  qnicktilKT  frvHitht  Untied  Suae$:  18S»Uil908. 
{naltcdBIMnG«iilafleal8arw/'HlaBMlKe8niim(rftli*t!iitl<d8la(M.''l«!t.1 
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1 1. 
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M.fm  1 

Ib.M; 

lu, iTi 
n,2iii 

l*,SfT 


ViUa& 


an.  717 

iv>,  .'lOi 
i;i"i.i>» 

.Mi.  i\H 

an;,  .sa* 

i-ii,  iiiCi 
iil*.4;i7 

«!»,6i:: 
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Jhrtidiietioti  in  tiig  prineipul  pivducinjij  cvuHtri<i9  <>/ 
thfiwmid. — ^The  following  table  gives  the  production,  in 
metric  Ions,  and  the  value  of  k>il\  1  r  in  various 
countries  in  the  yeur!>  liiWy  if 00,  and  lt*Dl,  oa  reported 
by  the  United  State»  Geologieal  Survey: 


Tablb  7. —  WvrUft  loWttorkui  and  e^vt  of  ^ukMhtr  m  /dSO,  ii/OO, 
aud  mi.* 

(DDlted  SlalMCeuiloylei)  sunwr."  Hiocnl  DMiMWccaal  UieiniHcdSlaia^'  ■  ISItt.] 


IMM 

IMI 

•IBS? 

Vtlnc. 

Quan- 
tU.v. 

Value. 

Quan- 

1  »ay. 

Valu*. 

I  niU'l  si«(,-k  

Aii'iria  

Itlll.V  

Kiiwiii  ,  



I.lk">7 

nsii 
L.Jiil 

51.4'.-.'.7f, 
IW.V.'I 
UUU 

HSI.-JJ-.I 

lis; 
■■lid 
•Jill 

:iri.«iti 
1,  r.cs,,Viti 

;m 

Sl.i-tJ.SOi 
-.17.  .ilr! 
361,  U0 
l-i 
l.Hi'i.x'.ill 

TchkI  

3,iai 

1 

:5,:S?7,IO«l 

'  Mi'iii'ii  cxiKMUvd  aw  tona  of  qnlcMlvpr  fn  IM*,  SMI  torn  In  IMS,  na<l  m 
iniu  In  1901, 

'Statbtlo  nat  yet  ainllnUe 

A  'IrtHiled  summary  sho\vin<|:  the  statistics  for  quiek^ 
silv  er  <iuriu|;  ltH>-.i  is  ^iveu  in  Table  s. 

DEtsCWFlTVE.' 

ffistitrivfiJ. — Mercury  or  quicksilver  has  been  known 
to  mankind  from  very  early  times.  No  mention  of  it 
appears,  however,  in  tite  books  of  Mases  or  in  the  works 

<:.f  iIk'  r\iv\\  fit'i'ck  writers.  Tlic  riirlii-^t  kiKuvn  fcfrT- 
eiu  e  is  in  the  writings  of  Thi'oj)hni.stii.s  (300  JJ.  t,'.),  who 
apealui  of  liquid  silver  o  r  ti  u  1  c  k  nil  ver.  Dioacorides  refers 

to  artificial  mercury  as  nunyin  r/mz.  wixt^  r  >ilvr  r;  I'liny 
gave  it  the  name  of  hydriii<jiji  >iui  in  contradistinction 
to  native  mermry,  which  he  called  mgmiHm  vimm. 

Thr  iKiiur'  (juirksitvi-r  \mi>  iiiuluiibtcrlly  -^u^rffested  by 
the  liquid  form  and  silver  color  of  the  metal,  while  that 
of  mercury  was  deiived  from  tke  name  ef  the  Greek 
}>:o<l  Mercury,  prolmbly  in  alhisioti  U>  the  (luicknessand 
eoMi  with  which  it  Hows  in  any  direction.  The  milta  of 
mercury  also  were  known  at  a  very  remote  periocl.  The 
early  Arabians  were  familiar  wfth  inercurous  diloride 
(Iljr,C  lj).  or  calomel,  and  mercuric  oxide  (Hf(0).  the  red 
oxide,  and  the  aleheini«tfipos8oa8od a  knowledge  of  mer- 
on  ir  ,  litiii  iHe  (HgC'L).  corrosive  suliliniate.  The  min- 
eral cinnabar,  mercuric  .sulphide,  Iveui  been  ui>ed  as  a 
pigment  from  the  most  andent  times  on  account  of  its 
cnduiint,'  ^-ivid  it  I  rolor.  Hy  reas«)n  tif  its  peculiar 
physical  properties  in  i)eing  liquid,  very  heavy,  and  uot 
acted  on  by  air,  sulphuric  acid,  or  hydrochloric  add, 

UK'iTiirv  perhtqi-;  tiinrr  than  any  otlier  iiirtnl  haH  excited 
the  attention  and  nuiu.^ity  of  experiiiiciilers. 

/iii/sind  itixl  rhfiiiinil  c/ninirft  r'/Mf/rx.  '  'I  hi-  svrubol 
of  mercury  (Ug)  i»  deriv«.>d  from  the  old  l<atin  name 
liiftfniritifrum.  Its  atomic  weight  is  IW.R.  A^e 
fi-om  bromine,  im  n my  i>  the  only  eleiiientjtry  metal 
which  exists  in  a  liqukl  form  at  ordinary  (empera- 


'  In  llii"  |i«|>f  r  till'  uldi  r  U'nii  "r|iiii  knilver"  lia.'<  Ihvii  rctaiiit'tl 
f<ir  U.-4'  ill  l  oiinci-tiuti  » illi  llitf  iltssirijitiou  kI  tlietiiuiiuK  imJ  uielal- 
liirk'v  (if  till!  TiteliU,  as  it  is  the  luuue  jtenerally  accepted  by  the 
pubtii-.  Tb«  uiodeni  name  "  mercury  "  has  tieen  reeenred  for  the 
deMiriptioD  of  the  nh>-flicak  and  chemical  nopertieaof  the  metal. 

*  Inoivmic  Chemntry,  Kewth,  paiie  SS4  V. 
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tures.  It  is  a  bright  tin-white  liquid,  and,  when  free 
from  !mpuritie»,  the  fjlobales  retain  »  perfectly  spher- 

Ital  iibape.  Tlit?  luster  is  iiiirt  n  likr.  liki'  (liat  of 
silver  it  is  preserved  in  aiir  free  of  sulpiiurous  yasesi. 
Mereuiy,  when  eookd  to  a  temperature  of  —  C., 

i>  truiisfr)rtiiiHl  into  n  tin  white.  I'lui-tilc',  iniillralilc  mass, 
softer  than  lead  and  crystallizin^j  in  ottjiiiedron-*.  Dur- 
ing the  eooling  it  contmcts  unifbrmly  until  the  tempera- 
turt"  nt  «oliditiratiun  i*;  ifarhcr!.  nt  whicli  point  ii  cdn 
siderable  contraction  takes  place,  and,  a^  a  consequence, 
the  solidified  mercorj  will  sink  below  the  rarfR«e  of 
liquid  mercury.  At  0  C.  the  sp<»cific  jjntvity  fif  iii<  i- 
cury  is  i'd.bdd  and  at  -  88.6-  C.  the  specilie  ffravity  of 
ttdidified  oiereuiy  is  14.198.  In  very  thin  films  the 
liquid  mrtnl  i<:  tiTin«pnn'nt  and  of  a  violet'bluc  color 
when  viewed  by  tninsniitted  light. 

The  specific  hout  of  solidified  mercury  (between  —  7H"^ 
C.  and  —10-  C.)  is  0.0247:  tlmt  of  liquid  niprcury  (he- 
iweeu  0  -  C.  and  lUO  C.)  is  o.uSiia.  Its  thermai  con- 
dactiritii'  \»  667,  compared  with  that  of  silver  taken  at 
1,000,  and  its  eh-,  ti  ir.il  conductivity  at  28.8° C.  ia  1.68, 
silver  at  o-  C.  being  taken  at  lUO. 

The  boiling  point  of  mercury  at  the  standard  pressure 
of  TOO  mm.  is  S.^T.'-'.'  ('.  AlMnc  tliis  temperature  it 
Inicomesa  ti-ausparent,  colorless  vaix)r,  imvinjr  a  density 
of  between  6.7and  7.08,  referred  to  air  us  a  unit.  The 
density  of  jjuj^eous  mercury  couip«ired  with  hydrogen  is 
1U0,U:J,  aud  us  its  atomic  weight  is  VM.Hj  this  element 
in  a  gaseous  form  eoDMsta  of  nionatoroie  inolecule8. 
Mercury  tjives  off  vapors  at  all  tenipi^Tit'trc-c.  Thi- 
may  l»c  illuslnited  by  sui^peuding  a  |!ii  <  f  ul  goitl  It  af 
above  the  surface  of  mercury  in  u  stoppered  bottle; 
thi-  ii<>ld  leaf  will  slowly  tvssuinc  a  white  color  from  the 
ioruiation  of  gold  amalgam  on  the  surface. 

In  its  liquid  and  gaseous  forms  nuM'cury  is  poi.son- 
ous,  produoing  salivation  when  taken  either  iutcrually 
throngh  the  lungt«  or  stomach  or  by  absorption  through 
the  pores  of  the  skin.  Mercury  is  not  tamifibed  by 
expwiure  to  the  air,  nor  is  it  acted  on  by  many  gases; 
hence  it  18  an  invaluable  aid  to  the  diemiiit  in  the  col* 
liitii  m  and  measurement  of  gas»'s  which  are  soluble  in  or 
absorb  water.  When  subjected  to  prolonged  heating  in 
the  air,  mercury  is  .«Iowly  transformed  into  j-ed  mercuric 
oxide  (HgO),  which  at  a  higher  tempei-ature  ia  again 
decomposed  into  its  elements — mercury  and  oa^'gen. 

Liquid  mercury  !a  converted  by  a^tation  with  oil  or 
by  trituration  with  sugar,  chalk,  or  laixl  into  a  dull- 
gray  powder.  Tliis  process  ia  called  "deadening."  and 
is  used  to  prepare  mercurial  ointment,  the  gray  powder 
consistini,'  >iiiiply  <.f  very  finely  divided  mereory  in  the 
form  of  minute  globules. 

Merenry  is  not  attacked  by  hydrochloric  acid.  Con- 
centrated sulphuric  acid  has  no  action  on  it  in  the  «old. 
but  rapidly  ditsulres  it  when  heated,  yielding  aulphur 
dioxide  gas.  Diluted  nitric  acid  dissolves  it  slowly 
when  cold,  framing  mercurous  nitnite,  and  concrnt  i 
nitric  acid  attacks  it  rapidly,  forming  mercuric  nitiuto 
and  fumes  of  oxides  of  nitrogen. 


In  coumu'rce  menury  ia  usually  contaminated  with 
a  small  proportion  of  di«i8olved  metals,  whieh  canae  a 
globule  to  lose  it--  -]iherii-al  sha]M'  iiin!  flrag  a  tail  behind 
it  while  fiovving  over  an  iucliucii  surface.  If  the  nan-- 
cury  U  shaken  in  the  air,  these  metallic  impurities  be- 

<-onie  oxidized  ;iik1  tVirni  n  Mnck  pinvrlrr  or  scum,  whieh 
InclojjeH  small  drops  of  the  nu'tal,  thu.s  preventing  them 
from  coalesdng.   Meriiury  in  this  condition  is  Mud  to 

'•floured."'  Commercial  mercury  is  liest  puritir^rf  hy 
dLjtiUation,  but  for  ordinary  purpoauii  the  impurities 
may  be  removed  almost  en^rely  by  repeated  agitetion 
witli  dihitf'  nitrir-  riciri  or  perehlorsiti'  of  iron.  rithr>r  of 
which  attacks  the  impuritie:^  and  forms  with  them 
soluble  nitrates  and  chlorides,  respectively,  which  are 
rrrnovn'slf  hy  washing  with  water. 

occMrniir,. — Mercury  ij>  found  in  nature  chietly  as 
the  ore  cinnabar,  mercuric  sulphide  (HgS  or  Hg,S)). 
It  occurs  also.  tliiiLiL;h  loss  «'()nmiordy,  as  native  mer- 
cury, which  is  disseminated  in  many  cinnabar  depositij 
in  the  form  of  fine  globules,  sometimes  in  large  quan- 

tifie-,  I'^rnin  a  conunercial  standpoint,  I'sniialinr  and 
metallic  mercury  are  the  only  ores  of  impoitunce. 

The  following  is  a  list  of  all  the  known  ores  of  mer- 
cury, ciassiiied  according  to  composition: 

Litt  <^  the  aMnMxy  »Ttt. 


MInem)  name. 


('«>ini»»-Jl!iiii. 


XaUreuenurf..... 

Atnalttanu  IslIVer) . 


AntiilwiiM  igoM). 
Sulphide*  


$nlplio.Mp||inMc«. . 


Sl-It-Ilitlt'!t  . 


T.-lliiriil.->. 


AtqumM:  

Kon<«tMinrit»... 
Golif  iMmlgam . 


HeiMtle  dniMMr  or 


with 


Uvlnnlnnlt*,. 

IDfOll 


AmmToilfo, 

lifliy'rllit*'  

t  iin>fril**  

<rii<iilHU'a/.iirili; . . . 

I.t'vi^liuliil*^  

Tlvimitiiiltc  

I^'lirlMt  hill'  

rt'IonitUfil*'  

MrtKlflit^'  

Clili>ri<li'   <'nliiiin-l  

Okjrcblorldeii   TirlltiKnulc  

KKK~t.>iillv  

lodldM   ('.nrinlU'  

T.««»rniilit«  

oy.[\\>:   >inntiaydlc«  


Hff, 

AsHk  or  Ak'illir* 

Av«tlx. 

l.%llA»;..Mv,. 
HgS  ur  llKjj^j, 
HgS  or  H«,*i,. 
UKg  itt  ne,s, 

lUs.si.s, 

llKSl.  riis,,ii.|  re, 

IlllSt.  s  mill  Kv 

ilms.Srr 

llflS.S.-l. 

lifc-is.s.-i  wiib  Pa. 

iii->.. 

'Ugllji  Se. 

lis,; Tv  O,. 
II»:,'J.. 

IIK> 

.Ug.Vg,  1. 

Hr». 


/mjH>rtan(  foinjmnntft'rf  intrriirtf.-  -With  most  metals 
mercury  forms  a  series  of  alloys  called  amalgams;  in 
some  caties,  as  with  the  alkali  metals,  the  formation  of 
the  alloy  is  attended  with  a  rise  of  temperature,  while 
in  other  eases,  as  with  tin,  an  absorption  of  heat  results. 
Sodium  and  potassium  amalgams  are  decomposed  by 
contact  with  water,  yielding  hydrogen  gas  and  an  alka- 
line hydroxide;  for  this  i-e:i-< 'ii  «ic,iiun  ;iiniilL!uin  ;-  u^cd 
in  the  laboratory  as  u  reducing  agent.  Zinc  amalgam 
is  acted  upon  very  slowly  by  dilute  sulphoric  add,  and 
on  this  account  tiie  surfu<'e  of  zitjc-  [jlatt  s  in  galvanic 
batteries  is  usually  amalgamated.  Tin  amalgam  is  used 
to  produce  the  reflecting  surface  of  ordinary  mirrors, 
:u«l  amalgams  of  noid,  eopper,  and  xinc  are  used  in 
dentistry  as  tilling.s  for  teeth. 

In  addition  to  the  amalgams,  mercury  forms  the  fol- 
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lowing  cumuiercially  ituportaut  cotupouncU:  W'itli  cbko- 
rine,  tn^rcnroun  chloride  (HgCl),  or  calomel,  larjfely 
u>i'(l  ill  iiH'ilic  inc.  and  iiiofriirii- <-lilt)rido  (  I  If^i'l,).  or  cor- 
rosive >>ul)liu)uU>,  used  in  nuMiiciiu',  and  in  i^ui^ery  m 
an  antiseptic,  and  also  in  tb<>  i)n>])iii-ntion  of  anatomitnl 
s|K'(  imons,  iiiul  ill  thf  dn's.siti<r  of  furs  niul  ^kins;  with 
oxygen,  luercuroiui  oxide  (Hg,0),  the  sutM>xide  or  gtit  \ 
oxide  of  meivurr  -which  is  of  littln  importance  commer- 
c-iiilly.  imd  inon  urir  'f  t]]'j(y\.  tin-  ml  nvidc  of 
mercury  or  red  pri-tipitutc,  used  in  medicine  and  foi' 
varioui«  pui'pooce  in  chemical  ana)y«e«;  with  sulphur. 
(•iin/;i'):ii .  HH  t  i  iii  ii  -111] ihiilc  fll'^Si.  or  vermilion,  the 
tjHiiie  as  einiuibar,  the  chief  ore  of  iiiercuiy.  Vermilion 
is  invaluable  as  a  pigment,  becaum  of  the  permanence 

of  it-  \  i',  id  cochiiiCiil-fcil  r-nlnr.     It  i~  iiiU'lc  ;ii1itii'i:illv 
in  two  vsavs — one,  termed  tlie  dry  luetbod.  in  which 
intimate  mixture  of  metallic  mercury  and  tiulphnr  in 

jH'oiMT  j>ro]H)rtiotis  is  liealcil  in  n  ti-Iort  and  the  suh- 
liiiitnl  product  euikdeiii«ed  and  ground  yery  line,  tiie 
beauty  of  the  tint  depending  largely  upon  the  6neaesa 
of  the  iiiatcriid:  aii«!  i!m>  otiw  r.  cilli-il  liic  wet  method, 
by  which  vaiiouH  coiiiiKHiiKi-  o|  mercury  are  trans- 
formed into  the  sulphide  by  the  n«e  of  cfaoraieal  reagents. 
^^'rlniIiHn  pi-cparcil  li_v  the  wi>t  Mietiio<l  is  of  In-tti-r 
quality  than  that  iniidc  by  I  he  dry  process.  The  uianu- 
^ture  of  vermilion  batt  declined  in  recent  years  on 
aotVUnt  of  the  conipetitioii  of  <-hc-i]t!  i-  ]>li_'fiu'nts  wliieli 
bavo  supplanted  il-^  use.  The  iiUi^l  iiiiporiant  of  these 
in  "orange  mineral"  I  red  l(  ii<l).  which  hi  toned  up  to 
till' proper  iiiImi  Iix  i]i(>  Use  of  eosin,  one  of  the  aniline 
dyes.  Tlie>-r  iriiit:iih<n  vermilions  are  now  eiuploxcil 
foralmOdt  nil  m|  <  lu-  more  coimnun  Uses,  such  a»  wagon 
paintiiifx.  and  while  they  are  inferior  to  the  true:  mer- 
cury vermilion,  from  the  fact  that  they  fade  on  expo- 
sure, yet  they  are  a  fairlysatisfa«torv  su(»stituieas  lonjr 
us  tliey  are  pi-otected  by  an  exterior  ctMitini.'of  varnish. 
Merciuy  vermilion  is  now  us<m1  cliictly  for  red  colors 
in  oilpaintitij-.  litlio-rntphy.  etc. 

T/ii  I  .rf  r't'  tiii/i  lit  III'  I'l  iiry  tniui  //*  (iTe». — Mercury  is 
e.\tnu-ted  by  heatinjr  the  ore  in  a  rritort  or  a  furnace; 
the  metal  is  exix  lied  as  a  \apor.  wliich  is  subsequently 
condensed  in  cooling  chambers  and  collected. 

Up  to  the  present  time  mercury  has  been  extracted 
from  its  ores  solely  l>y  the  dry  pr«K'ess.  Various 
chemical  and  electrolytic  methods  have  been  propoiied 
rep<'atedl  v  and  numerous  experiments  made,  but  with- 
out commercial  success. 

l\»rhj!p-;  tli>'  developmeut  ol  electric  current  gener- 
ated bv  u  a  I  power  in  localities  where  the  use  of  fuel 
is  nearly  or  (piite  prohiltitive  will  ix-nder  protilable  the 
extraction  of  the  motol  by  some  elwlrolytic  prooeiss. 

The  principal  ore  of  merctu>y,  as  already  stated,  is 
eiiinaliar.  mercuric  siilphiiU',  accompsniied  at  times  with 
minute  globules  of  native  meivury.  The  ntetul  may  be 
extracted  from  the  ore  by  a  simple  distillation,  either 
ilia  retort  or  ir  !i  -tisfi  I'm  ikiit.  mh!  tli.si.Lj'h  Micrcury 
may  iie  !«e(jurate<l  troiii  einnabiir  in  immertm^  way9. 


j  only  two  methods  are  now  U8ed  on  a  large  scale.  One 
I  is  based  on  the  deoomponition  of  the  oi«  at  a  high 

tem|)einture  l>y  air.  foriiilii^j  metallic  mercury  and 
I  fulphur  dioxide  ga<«  in  accoriiauce  with  the  reaction: 
!  HgS+O,=Hg+SOs(3«00C.).  The  other  accomplishes 

till-  decomposition  by  the  lis*'  of  lime  or  iron  whit-h 
1  ivmbine«  with  the  liulpbur  and  vita  free  the  mercury  in 
j  acoordance  with  the  reactions:  4HgS+4CBO=4Hg+ 

:-;f'aS  ;  C.-iSf"),.  iind  HgS+Fe  =  FeS  Hv.  iv-.p.TiI\ civ. 
I  These  cheiuicul  deconipusitioua  take  pluci*  at  tcmperu- 
I  turcs  above  the  boiling  point  of  mercnry  «o  that  the 

i latter  is  exjx'lled  in  Lr  i-.  'Hi'*  form  ami  ^ulKcquently  con> 
deniscd  and  coUecleil  in  cooling  ebambers. 
In  present  fnrnace  prnctJoe  the  beat  necessary  for  the 

'  il'  iMiiipi  i~itii  111  uf  t  lie  ore.  eitlii  i'  u  lth  or  without  the 
udtni.\ture  of  lime  or  iron,  is  applied  in  two  ways— lirsl, 

I  by  heating  the  ore  charge  in  a  tightly  sealed  iron  retort, 
which  jn'odii' ■  -  t'i.    iin  reurial  \apor  undiluted  with 

I  furiiam  ga.si*s;  and  second,  by  treatment  ia  a  large  fur- 
nace, where  the  products  of  eombuation  eome  in  direct 
contact  with  the  i>re  and  pass  out  of  the  furnace  in  the 

I  form  of  Miipbur  dioxide  ^\>*,  nitrogen,  ami  miiiMHl  air, 
mixed  with  the  expelled  mercurial  gases,  from  which 
the  metal  i>  o})taiiied  by  •  niKlrTisatioii  in  the  cooline- 

I  chamber^.  Thu.s  the  ejisciitial  (iilfcrciice  between  the 
two  method:!  is  that  the  v'apors  given  off  in  the  retort 
furnaces  are  entindy  se])arate  from  llw  furnace  leases 
of  condMislion.  The  retort  mellxKl  |Kissesscs  theadvaii- 
tajre  of  yieldiiie'  the  mercurial  vapor  in  a  concent nited 
iiiiil  <'Usily  c<iiidensible  form,  wliich  is  more  than  otl'-i't. 

I  however,  by  tin-  liijrh  i-o^t  of  fuel  and  lalMjr  iiivohed 
and  the  small  Mze  of  a  .sin^de  charge.  At  present  the 
use  of  iron  retorts  is  restricted  to  exceptionally  rich 
ores  ami  mercurial  -.oot  anri  coiici'iit rates. 

The  fiiriuK'cs  now  {^eiieinlly  used  in  California  are  i>f 
tlie  shaft  type,  into  which  the  ore  is  fed  continuimsly. 
There  are  two  kinds  of  these  fin  naccs-  one  called  the 
•*coarse-t)re"  furnace,  used  for  treatinj.'  lump  ore.  and 
iJie  other  the  ••tile"  furnace  for  medium  sized  and  tine 
ores.  There  are  many  differonws  in  the  tictuiis  of  the 
construction  td'  coarse-ore  shaft  furnaces,  but  in  };en- 
eral  they  consist  of  a  cylindrical  brick  «baf  t,  into  which 

j  the  or©  in  charged  at  the  top.  while  the  cinders  are 
ri'inoved  at  the  boll4im.     The  lir'  si  necessary  for  tlie 

I  reaction  i»  ttupplied  at  or  near  the  lx>ltom  of  the  sliaft, 

I  the  <>ases  of  combttstion  passing  through  the  ore  col- 
umn, and.  toijether  w  itli  the  liberated  mercurial  vapors. 

I  ^»S6  out  from  the  furnace  throuj^di  a  |iipi>  at  the  t<>p 

I  and  are  led  to  the  conden^^inc  plant.  The  ^.^eiK'nil  ty|>e 
of  tile  fiiriiaee  <-onsists  of  a  iiumtK'r  of  narrow  rectaii- 

I  gular  "haftM,  itach  having  a  m'ieis  of  tiie.<i  inclined 

I  inward  and  downward  and  so  placed  alternately  on  the 
longer  sidi-s  that  the  line  to  iimliuiii  si/ed  lu-e  (up  to 
iiiehec'  in  diumeU*r>  will  follow  »  /.ig»ug  path  in  Mia 
descent<,  until  it  is  finally  discharged  at  the  bottom 
through  the  <iraw  iiij.'  pit.    Tl  i  i,iv     lti  i  In  ated 

in  it.s  descent  by  the  protliicts  of  eoiubuslion  from  the 
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fuol  luiiiM'd  ill  tln'  tii<>plii(  Os  iit  iir  mnir  the  liottoiii  of 

til*'  flll"llsU-t'. 

Tbe  condensing  pliint  ^'(Mi<;rally  eon&isUof  a  coolhi)^ 
device  wid  a  condensinj.'  t  lmiiil»pr  in  which  theliqnptied 
mercury  is  deposited.  The  ^'usc>s  iNissitifr  out  from  the 
farnacp  tniKt  necessarily  be  (»f  a  tt'iniM-nitiirf  bi^-h«T 
than  the  l»oilin}(  point  of  inen  ui  v  (:357.2o  C  ).  and  tho 
niiTi'un-  i-onh-nt  of  thfso  j^usos  \>y  voliinio  is  ofton  Iosm 
than  I  ixTiN'tit.  Ill  lulditiou  to  the  prodncti^of  combus- 
tion of  tho  fuel  and  the  mercurial  vapoi>,  thesip  fum»oe 
{^sifios  contain  sulphur  <liozide,  'whicli  is  dorivcd  from 
the  decomposition  of  the  ore,  which  when  cooled  yields 
acid  liquorn  that  attack  ordinniy  materials  of  construc- 
tion. In  the  construction  of  the  condcnt-iufj;  apparatus 
for  the  proper  cooling  and  condensation  of  tbe  mercury 
three  factors  must  he  taken  into  consideration:  Tbe  dis- 
tance the  t^ns  has  to  tnivcl,  the  interior  capai  ity  of  tlic 
chamber,  and  the  ai-ea  of  tbe  cooling  surface.  The 
details  of  adjusting  tbe  conatrnction  of  the  condenser 
to  {rive  the  Itest  results  vary  at  each  plant.  The  mate 
rials  uaed  in  building  tbe  condensers  should  be  nonab- 
sorbent  of  mercurial  vapor,  ^^ood  condnctorfi  of  heat, 
nf)t  afl'ecttHl  hy  acid  vapors  or  lif|uors,  and  ca|Hilile  of 
being  molded  into  the  inquired  form.  No  one  nub- 
Atanee  answers  all  requirements.  Iron  U  a  good  con- 
ductor of  heat  and  may  be  easily  shaj>ed,  hut  it  does 
not  resist  the  (■oritnnve  action  of  the  acid  va[)org,  and 
to  overcome  this  disndvantage  the  iron  pi|)es  are  often 
protected  from  corrosion  by  a  <  ■  latiir^  of  cement.  Brick 
absorbs  mercurial  vapors,  is  attacked  by  acid!^,and  is  a. 
bad  eondactor  of  heat  Wood  will  resist  acid,  but  is 
a  bad  conductor  of  heat,  and  can  not  be  placed  near  the 
furnace  where  the  temperature  of  the  gases  is  high. 
Glaised  stoneware  resists  the  action  of  acid  and  mercury, 
and  may  be  nindo  thin  in  i-ndr-r  fn  .itT^rt  it^  poi>r  heat- 
conductiug  qualities.  As  with  the  variatioiLs  in  tbe 
aeleetion  of  the  materials  of  construction  used,  so  is  it 
Vfhh  the  general  arrnn'^retTient  of  tin-  rondon-iin^  plant. 

fW>i.  -The moot import4intcoinuii  rcial useof  mercury 
is  in  the  extraction  of  gold  and  silver  from  certain  ores 
by  theamal^amntion  pmcess;  the  pn  cioii--  nietnls  bc<'oin- 
uig  alloyed  with  the  mcrcuj'y,  form  a  Ihms\  auial}.'am. 
wliicli  is  se|)arated  by  gravity  from  the  line  sands  and 
till'  t.iiliiit.'s"' of  the  ore  suspended  in  water.  Owiun- 
to  tlie  avidity  with  wliich  merenry  combines  with  impu- 
rities, thereby  be<-ominp  subdivided  into  inninnerable 
minute  plobides  which  will  not  coalesce,  considerable 
quuntities  of  the  metal  are  lost  during  the  amalgaimitiun 
procesa,  by  being  held  in  suspension  in  the  water,  and 
washed  away  with  tbe  sands  and  the  tailings. 

In  the  chemical  industries  large  cpnmtities  of  merciii-y 
aitj  used  as  cleclro<ies  in  several  electrolytic  processes, 
notabh'  in  tbe  electrolysis  of  brine  to  form  sodium  salts. 
The  solution  of  salt  having  been  decomposed  by  the 
electric  current,  the  metallic  sodium  thereby  set  free  at 
the  cathode  iumiediately  combines  with  the  mercuiy, 
from  which  tbe  sodium  is  subsequently  extracted  by  a 


treatntent  with  water,  forming  so«iium  hydroxide 
(caustic  soda).  ( )n  account  of  its  high  specific  gravity, 
and  its  freedom  from  attack  by  many  gases,  mercury  is 
an  invaluaV>Ie  material  for  the  construction  of  liquid  seals 
in  gas  collecting  appjinitns.  for  making  thermometers 
and  barom«'tei"s,  and  for  making  electrical  cotitacts  in 
certain  apparatus  tuied  in  phy  sical  laboratories  and 
induBtrial  processes. 

BBVIKW  or  THE  QUICX8ILTER  INDL'iiTKV  IN  THB  tWRBP 

STATES!  nrRrvo  1902. 

I     The  quicksilver  deposits  of  commercial  importance  in 
!  Oalifbmia  are  situated  in  the  Coast  Range  and  are  Um- 
I  ited  to  an  area  bounded  by  Trinity  county  on  the  north 
1  and  San  Luii)  Obispo  county  on  the  soutbf  both  counties 
I  being  included.   During  1902  San  Benito  county  oon- 
tribnte<l  7,2Si<  Hasks,  valued  at  it'306,096,  the  product 
being  derived  largely  from  the  ^ew  Idria  mine.  De* 
velopment  work  was  carried  on  during  the  year  at  the 
("erro  llenito  and  the  Pichaco  mines.    In  Na|>a  county 
the  chief  producer  was  the  ^'apa  Consolidated  mine  at 
'  Oat  Hill.    In  the  Knoxville  district  the  Boston  mine, 
formerly  the  Keadington  mine,  under  the  contnil  of  the 
.  Boston  (Quicksilver  Mining  (Jompany,  and  tbe  Manhat- 
:  tan  mine  contributed  to  tbe  output.   The  total  produc- 
tion for  Na]Tsi  county  during  the  year  ainountc<i  to  7. HiH) 
I  Ihisks.    Santa  Clara  county  was  next  in  the  order  of 
I  quantity  produced,  contributing  6,779  flasks.    The  chief 
pr<Kht<  11  ill  till-- 1  ininty  was  the  New  .\lniaden  mine,  fol- 
I  lowed  by  the  If  uadalupe  mine.  The  New  Aluiadeu  mine 
!  is  the  oldest  quiciksilver  mine  in  the  United  States.  It 
was  di-r< i\  E  i I  i1  afi'l  worked  in  tsi>|.  w  lii  n  Cidifornia 
;  was  under  Mexican  rule,  and  was  then  know  n  as  the 
'  Chaboyamine.   Later  it  was  abandoned  nntil1S4d,  and 
since  liS.'iO  it  hn~  Vn  f  n  worked  continuously.    Fin  tun  <■> 
wore  erected  at  the  Sinta  Teresa  and  the  Summit  mines. 
'  San  Luis  Obispo  county  supplied  2,S46  flasks,  the  chief 
product'r  being  the  Karl  (Juii  k-il\-.'r  Mining Corii]>nin  . 
A  new  Scott  furna<e  was  instnlleii  an(i  put  in  operation 
;  at  the  Oceanic  mine,  and  development  work  was  actively 
carried  on  at  ii  niitibrr  of  smaller  propertirv.  notably 
the  Alice.  Motlw,  Libcrtj»d,  Madrone,  I'ine  Mouiitnin. 
and  Stayton  mines.    I>ake  ctainty  furnished  3,7!t7  flasks, 
olitiiinicl  chietl}'  from  the  Great  Western  mine.  The 
Suipliui  liank  and  Abb<itt  mines,  contnilled  by  the 
I  Elmpire  Consolidated  Quicksilver  .Mining  (.Vjmjwny, 
were  in  litigation  during  the  year.    The  Helen  mine 
furnished  a  small  quota,  and  promising  development 
work  was  done  at  the  Bullion  mine,  operated  by  the 
Standard  Company.    From  Colusa  county  a  consider- 
able j)roduct  was  obtained  fmm  the  Man/jinite  mine. 
Sulphur  creek,  where  a  successful  proeaBs  of  ore  i-on- 
centr&tion  was  operated.    In  Sonoma  county  the  chief 
producer  wim  tbe  (Jreat  Kastem  Quicksilver  Mining 
Company.   The  total  output  of  the  county  during  the 
year  was  1,519  flaisks.    A  number  of  old  mines  were 
I  reopened  in  the  Pine  Flat  district.   Other  producing 


Digitized  by  Google 


QUICKSILVER. 


655 


uiiiR's  wiTc  tiie  (-  lo\  t-rdale,  the  Great  ^Ve^*tcrn,  atui  tin* 
Socrates.  Development  work  of  the  Pacitic  Oompnny 
on  jinipt^rt y  iiffinininir  tlial  of  the  Crv^tiil  (■firnpany  was 
BO  .satisfaftoiy  iix  U>  warrant  the  erection  of  a  furnace 
to  treat  the  ore.    A  mw  mi>dified  Liverroore  furnace 

was  <'oniplrtof1  at  tin-  ("iitv  i-r  Rpur  pivipci-fy.  In  Tritnty 
county,  which  ioiiti  ibutwi  a  finall  atnount  to  ttio  total 
output  duriny  the  year,  the  Altoona  Company  treated 
ore  from  tlic  surface  workings  and  flu-  dunip^t.  Con- 
siderable development  work  was  accoinplisihed  hy  the 
Boston,  lategnl,  and  several  minor  concerns.  The 
balance  of  the  total  output  of  Califnrnia  was  obtained 
in  Solano  county.  Several  tie%v  inincis  were  added  to 
the  list  of  producers;  during  those  contri))iiting 

an  output  nf  Ittn  n-.t-^k-^  nr  more  hc'u\<r  the  Helen  mine 
in  Lake  county,  and  th«;  Silvi  r  Creek  mine  in  Santji 
Clara  county.  Other  quicksilver  companies  re)>oi-ted 
to  have  started  ojierations  in  1!'0^»  werr  flu'  Monterey 
Quick(?ilver  Mining  Company,  near  Lliiu,  Sun  Benito 
county;  the  Modoc  Chief  mine,  near  Redding.  Sha.stH 
county:  the  Maripo';a  and  Klizabeth  mines,  and  the 
Uncle  Sam  and  Kuit>ku  mines,  near  Cambria.  San  Luis 
Obi.spo  county;  and  tiie  Summit,  Adube  Valley,  ami 
Orestimba  propertio^;.  iii  Stiutislans  county.  .\  deposit 
of  quicksilver  ore  uf  good  quality  was  reported  in  Mothx- 
ooanty ,  mWvf.  en.st  of  Cednrville,  in  the  extreme  north  - 
wester:-.  ;«irt  of  the  state— an  entirely  neiw  section  for 

the  occurrence  of  cinnabar. 

.-Vs  to  the  future  of  the  quicksilver  mining  industry 
of  California  the  larger  and  better  known  mines  have 
in  a  meai^urc  been  worked  out,  and  it  i«*  hardly  within 
the  range  of  prolniliility  that  other  mines  equal  in 
extent  to  the  New  Ahuadeii  or  the  New  Idria  will  Ije 
diflcovered.  Yet,  on  the  other  hand,  there  are  many 
smaller  mines  which,  l>y  contributing  from  i><)  to  300 
flasks  each  per  month,  supply  a  considerable  quantity 
of  inetiU  in  the  aggicgjite.  Furthermore,  the  improve- 
ment in  metallurgical  and  mining  practices  during 
recent  years,  which  perniit.s  the  profitable  treatment  of 
very  lean  ori's,  will  pi-obably  nuuntain  the  qnickaitver 
industry  in  an  inqwrtAnt  economic  position  for  many 
years  to  eome.  it  is  stated  in  general  tiiat  quicksilver 
can  be  produced  in  OBlifonria  at  aroinin|if  and  smelting 
cost  of  #3  per  ton  of  ore.  which  renders  it  |)Os.sibl(>  to 
treat  with  prolit  ores  containing  from  U.3  to  0.Q  per 
cent  of  qtiieksilver:  in  a  fnw  canes  it  m  pn«wib)e  to  treat 

even  lower  •;iin1i-  >>ir>  uinl  \  f|  liuiki-  a  prniit.      'I'lir  ij:r\i- 

eral  «tatciucnt  19  made  tliat  a  moderu  furnace,  opcrat- 
ing  on  average  ores,  produces  qnieksilver  at  a  cost  of 

per  flask  not  including  interest  on  capital  invested 
in  the  phiut  and  property,  or  the  cost  of  development 
work  at  the  mine. 

In  Oregon  the  .sole  proihieer  of  quicksilver  in  rrrotit 
years  has  been  the  Black  But£e  (Quicksilver  Mining 
Company,  which  opened  a  quicksilver  mine  in  1898  on 
a  spur  of  the  Cascade  mountains  at  Black  Butte,  I^ane 
county.     A   modern  44J-ton  t>haft  furnace  of  the 


inclined  shelf  tyjxi  was  iu5.laUt.1l,  liut  after  a  few 
months  it  was  closed  for  alterations,  the  condensation 
of  the  (juirksih  rr  Itciin^^  ton  impci  fcct  t..  render  the 
snu'lting  ])roliiiii)lc.  t)peniti«)ns  were  rouuictl  in  liMMi. 
In  that  year  the  above-named  company  acquired  the 
Klkhead  mine,  in  Douglas  county,  5  miles  fn»nt  Black 
Butte;  this  mine  wft.s  oquip|XKi  with  a  10-ton  .Si-ott  fur- 
nace. Considenible  de%'elopment  work  has  been 
reported  by  this  concfrti.  Snt  llii>  oponitions  have  not 
been  efitirely  stici:c.,?-t'iil,  ii'- only  ".">  tlu.sks  of  quickjiil- 
ver  were  produe<Hl  in  IIX)!  nud  none  in  UK>2.  The  ore 
of  the  Black  Butte  mine  is  of  low  <;ni<lc,  the  nveiiige 
rarely  exceeding  o»i<  halt  of  1  ]>pr  < mt  of  quicksilver, 
I  The  principal  opi  tutini:  romjianic-.  in  Texas  in  l!t03 
were  the  Marfa  and  Mariposa  .Mining'  ('omjjftny.  with 
three  lo-ton  Scott  furnaces;  the  Terlingua  Mining  Com- 
j«niy  .with  one  40-ton  Soott  furnac/?;  and  the  Golquit- 
Tigner  Mining  Company,  with  one  10-ton  S<'ott  furnace. 

The  cinnabar  deposits  of  California  Hill.  Brewster 
county,  near  Terlii^rua  po«t-oflice,  tniK  s  southeast 
of  Marfa.  were  known  to  the  Contaiiche  Indians,  who 
used  them  as  a  vermilion  pigment.  The  knowledge  of 
these  deposits,  however,  \^as  not  re<'orded  luitil 
when  sevenil  Mexicans  found  a  few  pieces  of  cinnalwr 
float  and  t(K)k  them  to  Sm  (.'arlos,  on  the  >Iexi<  an  side 
of  the  Kio  (ininde,  whence  they  were  sent  to  Chihua- 
;  hua,  and  their  miticralogical  character  determined. 

Mr.  George  W.  Wardess.  of  the  Kio  (irando  Smelting 
j  Woi-ks,  and  Mr.  (.'harlcs  Allen,  of  Socorro.  N.  Mex., 
I  under  the  <lireetion  of  the  Mexicans,  found  the  veins 
I  and  lo««ted  the  first  minenil  claims.    Shortly  after  thi» 
I  I'rof.  William  P.  Blake  deserilwd  these  deposits  under 
the  title  "Cinnabar  in  Texas."'  the  first  important  arti- 
cle concerning  this  subject  on  record.  Considerable 
prospecting  work  was  carried  on  in  the  ilistric  t.  but  it 
was  not  until  18i^8  that  the  metal  was  produced  in  com- 
mercial (piautities.  In  that  year  Lln^eim  &Co.  made 
a  few  flasks  of  quicksilver  in  a  crude  furnace  at  Terlin- 
gua.  Other  ooncems  became  interested  in  the  develop- 
ment of  the  quicksilver  deposits,  and  the  output  of  the 
region  was  270  flasks  in  18^9.  7oO  flasks  in  lim,  2.98S 
flasks  in  li^oi,  and         flasks  in  1(102,  thus  making  a 
totiil  output  of  1»,271  flaHks. 

The  deposits  of  einnalwir  at  Terlingua  are  of  two 
claesee;  one  occurs  in  hard  and  durable  limestone  and 
the  other  in  soft  and  friable  ar^1laeeou»  bed«i.  The 

ores  arc  rimiLiViai',  lurrcur-v,  vrllow  ^ulpliide.  ami  ter- 

linguaite,  and  contain  in  addition  ticveraJ  other  mercury 
minerals,  sueh  as  calomel,  efflestonite,  and  montroy- 

dite,  which,  on  account  of  their  rarity,  are  of  seieTitilio 
interest  only.    Cinnabar  is  tlic  principal  mineral  and  is 

[  usually  mixed  with  clay  or  iron  oxide.  Nulive  mer- 
cury is  present  in  several  localities  in  the  district,  oe- 

.  curring  in  the  interstices  of  crystalline  culcite,  and  a 
singla  cavity  in  the  caleite  veiiui  baa  yisMed  as  much  as 

'  TranmclionH  of  the  .\iueri<iin  Iturtltlltoef  Minins  Kllghneim 
VoL  XXV  ( I8I»),  page*  68  to  7«. 
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so  ponndfl  of  the  raiti7<^  metal.   The  «890ciftt«d  gRnpnif^ 

fDirijiuvivl  nf  ralciti  .  niitc.  {jvpsuiii.  and  oi'oa- 

siuually  u  litlli-.  Imrite;  iruii  uxicle,  pjrito,  and  uccusiuu- 
•lly  araenif  and  inanganeDe  mineral. 

Tlu'  iiietlioil!*  of  ininiii};  in  the  Tcrliii^uu  district  up  to 
ibo  pi\;jient  tuue  have  heea  extreiuoly  crude.  The  wurk- 
ioftn  h»ve  hem  confined  miiinlj  to  the  open  cnte  on  the 
siirfmc.  Iiut  ;l  ft-w  shafts  lmv»'  Im'cii  sunk  li>  ri  depth  of 
from  eighty  to  ninety  feet  and  the  ore  obtained  by  drift- 
ini;  iilong  tii«  v«Id.  The  material  mined  h  cutied  to 
thi-  -urface  in  iiiwhidc-  1)iu  lcets on  the  tiru  k^of  ISfs-xifun 
iiiiiitrs,  who  cliiuh  notthed-polc  laddeff  witii  yreat 
aiirility.  The  veins  are  (senemlly  quite  narrow,  often 
lo-^s  than  one  foot  ii:  \vifitli.  Thi-  itiirnHl  ore-  ^firtinl 
l)V  hand,  arinn^ed  into  piit'>  iiwortiin*,'  l«>  ri«  liiK's,^.  imd 
tnm^porteil  to  the  furnace  plant,  whore  it  is  llrst  cru.-iH  il 
in  a  Illuke  fru-!i<T.  o|)enite<i  )>y  ji;3ks  en5j;ines.  wiiich  are 
more  L-onvenieiit  thun  steam  enfjfines  t»n  aecoiint  nf  the 
laek  of  \sater  and  fuel.  Tlie  crushiH^l  inv  is  then  con- 
veyed to  the  ore  hins,  wliicli  are  situated  above  the  le\  el 
of  the  furnace,  and  from  there,  as  retpiired,  it  i^dumped 
into  cars  and  ciiar-fed  itito  thefuinace  I hrou<.di  hoppers. 

Formerly  the  vi  rv  i  :eh  ore  was  treated  in  a  retort,  a 
lucthotl  so  wasteiul  and  eutuilin}^  such  c()stly  repairs 
tliat  it  lias  been  supplanted  alnio-^t  entii-ely  by  shaft 
fiirn!i<-es  of  the  continuous  tyiM'  similar  to  the  Scott- 
Hiittner  furnace  used  in  California.  'I"he  «rrcater  part 
of  tiie  ore  18  treated  in  a  shaft  furnace  by  air  oxidation, 
in  some  cases  lime  beiii<r  a<lded  to  iiid  in  the  dec(>m]M)- 
silion  of  the  sulphide.  A  very  small  proportion,  cou- 
siating  of  extremely  rich  pieces,  is  treated  in  a  furnace 
of  the  retort  tyjK'. 

The  development  of  the  quicksilver  mines  in  this 
region  has  In-en  seriously  hampered  by  the  scarcity  of 
water  and  the  lavk  of  fuel,  luenquite  wood  being  alM>ut 
the  mie  «<upply  nf  the  latter.  However,  coal  and  anphal- 
tum  have  l)een  fcnuid  within  a  few  miles  of  Terlinijua. 
and  there  is  a  po^wibility  that  oik  way  be  diiMxtverud,  a*. 
the  f onnation  ctowly  reeeml>le»  that  of  the  Conicana 
oil  flelde. 

TRx  gDiCK8n.yBR  vsTsosatr  ik  foiibion  covhtues. 

Ill  "^jiMui. 'HI  ■  i  iif  nf  thet'Otal  i>ro<luction  of  quick- 
silver h  obtained  from  the  Aluiadeii  uiine^^,  in  the  prov- 
tnoo  of  Ciudad  Real,  which  hare  heen  worked  intermit- 
ti  iitly  iliii  liiL.'  till'  |i;L-t  1\v..  thousand  years.  Tlu'  miin's 
are  owned  by  the  (.Jovernmeut,  aud  the  output  ii*  foii- 
trolled  by  the  Rothscbildii,  who  have  been  operatinir  the 
iiirii'  1  I  tfM  vi  ur  I  ruif  nssioh,  which  was  continueil 
ill  liHu*.  I  In  ores  are  very  rich,  avcmj^iu);  about  {i  per 
cent  of  metaL  The  furnaces  are  not  operated  dnrinj^ 
the  hot  seaaon,  from  Mny  t4)  S^-ptembciv  Miriiiii:  t-; 
eonducted  with  a  view  to  permauency,  and  masonry  is 
freely  need  in  the  I'arioiis  galleries  and  chandters  of  the 
mines.  It  was  not  until  1896  that  maobine  drilk  werp 
iitst.-illed. 

In  Austrm,  the  cinnabor  deposits  of  Idria,  in  Krain, 


I  were  flrst  mined  in  1-I$<0,  and  shortly  Bfterwards  were 

p!iU  .-i"I  11  lull  I'  f  in\ (•  r;i mi'Tit  ownership  and  -(t|nT\  isii m. 
j  These  mines  furnish  by  far  the  greater  part  of  the  total 
output  of  quidcsilver  in  Austria,  only  a  small  quantity 
t)eing:  supplied  by  the  mines  in  IIuii.r;ny,    Tin-  on  ,,f 
I  the  Idria  mmei*  is  separateil  Uy  baiul  into  three  tb.'ises, 
I  namely,  (1)  a  t^mall  proportion  of  high  grade  ore,  ooa- 
tiiiniiirr  tibotit  s-.r,  por  rptit  of  mercury:  (2)  coars*'  orei 
I  containing  about  thiily-livc  huudi*edthH  of  1  per  cent  of 
I  merrury;  and  (3)  line  ore,  eonhUning  sixty-five,  ban* 
drrdth^  of  1  jK>r  <  «'nt  of  mercury.    In  recent  years  the 
annual  a^-ei-age  couleut  of  the  concentrated  ore  treated 
in  tAe  furnaces  ha^  varied  from  sevimty-five  hundredths 
of  1  pi'f  rent  t<i  1  ]icr  cf'itf  of  nicrciirr. 

In  Uus^iu.  the  <  iiliit'  outjjut  of  (juicksilver  is  obtained 
from  the  mim-s  of  A.  .VuerlHicb  &  Co.,  situated  near 
XilNitiu  Ivn,  isii  the  Kursk-Kharkov  Ruilro)tfl.  irovornment 
of  Kkatci  iiiosla\ .  in  the  southern  part  of  Europi-an  Ilus- 
sia.  in  ancient  times  these  deposits  were  exploited  by 
the  (Jreeks,  but  the  present  industry  was  not  iiuuipi- 
,  rated  uutil  LS^.  The  average  coulent  of  mercury  in 
the  ores  extraeted  approximates  four-tenths  of  1  per 
cent. 

Ill  Italy,  the  iniportaul  i|Uicksilver  producers  are 
the  C'astela/ani  and  Kipa  mines  in  the  Monte  Amiatadis- 
trii  t,  and  the  Vallalta  mine  in  the  pro\  iiice  of  Venice. 
The  mines  :il  Monte  Aiiiiata  were  orij^inally  worked 
l>v  the  Ktrus<'ans.  ami  active  operations  are  oti  m-ord 
for  the  jx'riod  from  looo  to  li'(M)  .\.  I>.  The  present 
industry  beijan  at  Sielo  iu  IS-iti  and  ai  C  juuiu-chi  in 
1K79.  The  ores  average  from  three-tenths  to  six-tenths* 
of  I  per  cent  of  mercury  and  an-  treated  in  furnaces 

I  of  modem  eonstriiction.  .V  detailed  (les<  ription  of  the 
furnaci-  practice  at  Monte  .\miiita  is  published  in  The 

j  Mineral  Industry,  Vol.  VI,  pa*,''''*  •"»"•>  to  582. 

I  In  Mexico,  the  prin<  )]Mil  quicksilver  producers  are  the 
Iluitzuco  mines.  ;">0  miles  north  of  Tixtla.  in  the  state  of 
GueiTero,and  the  minetiat  Guadalcozur.  The  Uuitsuco 
deposits  were  first  exploited  in  1874  and  since  1885  they 
have  contributed  annually  an  output  of  frotii  l'.hoo  to 
3,0UU  dasks  of  quicksilver.  The  ores  average  from  Mix- 
tenths  of  I  per  cent  to  1  per  cent  of  merenry,  icnd  the 

v"-t  "(  l;ilnir  anil  furl  i-.  >iiiall  tliiit  nrr-<  .•iV'"'r,t<:inix 
as  low  as  three-tenths  of  1  per  cent  of  the  metal  cau  be 
treated  profitably.  The  methods  of  mining  and  smelt- 
ini;  al  l'  \o\  v  [ii  iiiiil  i\ r,  and  the  amount  of  iin  lal 
I  extracted  by  the  furnace  treatmeut  rarely  exceeds  one- 
I  half  of  the  quantity  present  in  the  ore.   Tlie  mines  at 

(iiiadnli'a/rtr,  "n  miles  northeast  of  Srtn  I.in>  l*r>tosi. 
j  have  Im-cii  worked  by  two  concerns.  tli»'  Coiupania  de 
:  MinSr*  de  .Vx.og^ue  de  (iu;Klalca/4ir  and  the  Com|ia{i(a  de 
XniM  a  I'ntosf.    The  ores  in  tiil>  .li.strict,  which  cotitniii 
ail  averaefc  of  from  2  to       p«  r  <ont  of  mercury,  are 
smelted  in  a  retort  furnace  provide<l  with  dust  boxes, 
condenser-,  niif!  n  nnniln'r  of  brick  s^'ttlin^  chambers 
equipped  with  imtile  plates.    The  smelting  proeesi*  is 
■'.  primitive  and  wasteful,  yet  labor  and  fuel  are  so  cheap 
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that  the  operations  are  carried  on  with  hnanciul  profit 

The  old  miiMR,  worired  by  the  Noevft  Fotofli  CcRnpan  j, 

aro  reported  t()  contain  inniK'n^c  iKxlios  of  easily  aeces- 
»iblc  cinnabar  ore,  carrying  un  average  of  1  per  cent  of 
mercnry.  Tbe  pfatnt  of  this  eoinpaa.T  is  equipped  with 
two  «5-t()n  furntiee-. 

In  China,  Autttraliu  (New  boulh  Waleii),  Algeria 
(Tagfbit),  Brasil,  Peru,  and  Colombia  deposits  of  cin- 
niilKir  linvc  been  reported  from  time  to  time.  I>iit  in 
genemi,  Ix-cause  of  the  inacces-siliilily  of  the  vuriou.s 
districts  in  which  the  depoeits  am  located,  they  still 
:nv:iit  development.  A  ^msdl  ontput  of  (luiek^il  vor  was 
ol)tained  early  in  IW2  by  an  English  company  opemting 
the  einoalxir  deposits  in  the  province  olF  Kwelchau  in 

Bontliwesterii  Chinsi. 

Table  S  shows  in  detail  tlic  jitntistics  of  the  quick- 
silver  industry  for  1902. 
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September   7 

October   7 

NoTembec.....   7 
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eonlmrt  nnrk: 

AllinDt.l   SB|]Sa 

NuiiiIm  r  nl  t'in|vlit J (..f*)! ......................... ............ n 

T.ital   rfl.TCT 

Rnviilii..i  n\^•^  rrnt  nf  mini'  nnrl  miniaf  jplnt   f.OTS 

Ki'hl  ill  nrtii'i^.  tiixe'.inMirance.  Interest,  and  other  sundries.  t:a.erD 

ro*.l  of  '■ni'iOn-'- mid  iu^utihI.   S:t!2.367 

Pntdur:: 

Total  vul  U(   JI .  .v<i.  OW 

Quicksilver— 

ijiwntltv.  Iliikk*  

Value   tl,  UIT.MN 

CIniuiljiir — 

quantltr,  sboft  looa   11,  m 

Value   |B,a42 

Power  owned: 

Total  honeiNnKr.   l,tW 

   sa 

Honcpowcf ..........................................  1,574 

Gasorgiaolliie— 

Knmber   If 

Bonepower   IM 

Water  wheel*— 

Number............   > 

Honepower....   S 

other  power— 

Niinitirr   S 

llotaetiuwar.......   W 

Blectric  moloia— 

Nuariwr   S 

~    U 
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PLATINUM. 


^7  David  T.  Day,  Ph.  D. 


Occurrence. — At  the  time  of  the  Eleventh  Ceuisus 
pbtimim  wad  known  to  ooenr  in  the  United  Stotea  in 

thf>  following'  locaUties:  California — Butte.  Del  Norte, 
lluiiiholdt.  Mendocino,  I'luuiiiti,  Sierra,  and  Trinity 
counties;  Itialio-  Wo(m1  river  <'ountry;  New  York — near 
riaUsburj,';  North  Ciirnlinu  Burki>  nnd  Udtlii^rford 
eountie-s;  iind  Oi\'{fon— Cooi?,  Curry,  Josephine,  and 
luune  cotiiities.  In  addition  to  these  localities  in  the 
United  States,  there  was  n  pintimim  ]irndtif>t  nroater 
than  tliat  from  the  Uniteil  Suites  which  heiixnl  to  !sup- 
ply  tiie  American  market  from  tbe  region  of  Granite 
i  rrt  k.  British  Colunit)iii.  iind  the  copper  ores  from  the 
SiiUbury  district  of  Canada  aljio  brought  in  iiome  pUiti- 
num  and  palladinm  in  the  niolBGl-copper  matte  imported 
into  tlie  L'nile<i  State-^. 

AsscK-iutcd  with  these  platinum  ores  were  occasion- 
ally found  the  allied  metide — oemium,  iridium,  and  pal- 
ladium. 

Alwut  I8!iiS  the  demand  for  platinum  became  more 
con.sideral)U^  and  the  sear<-h  for  it,  and  especially  for 
the  allied  metal  osmium,  became  rigorous,  it  re- 
sulted in  UMieb  pro.-'iM'ctin^  in  tlie  Eastern  states^  as 
well  ae  in  the  \\'est,  and  many  a.ssays  of  .supposed 
platinum  ores,  made  by  Mr.  A.  W.  Jobutitou,'  ijiowed 
that  certain  ixjcks  in  esstem  Femuylvaoia,  eaettam  Nov 
York,  and  in  many  other  looalitieB  contained  traces  of 
platinum. 

The  one  event  of  importanoe  in  the  deirelopment  of 

the  platinum  indu.xtr^  in  ilic  United  States  wa^  tlir  <;i-s- 
ooveiy  by  Dr.  L.  D.  Uodsliali,  mauagcr  of  the  lk>stou 
and  Wyoming  Smelter,  at  Encampment,*  that  the  cop- 

jM  i  ..]■.  ,  iiTid  uuttle  of  the  Itunibler  mine,  ttrand  Va\- 
1  :iui[Kiii ait  district  of  Wyoming,  contained  platinum 
and  palladium.  These  obwrvation.-j  weiv  contii'med  bj- 
l:'rofe88.or8  Well*  and  I'entield,  of  Yale  University,' 
who  Heparated  s|  rt  ty1ite  (platinum  diarsenide)  from 
lhi~  l!aiii1i!er  <)ri'.  Further  investigations  by  Mr. 
Joiniston  and  Professor  Kemp  .showed  that  the  oi-e  itf 

Mitmt>-  V  K'-mt'.  '"nir<  i!  "^tatf!"  < ii-ul'jjriuil  .s^iirvev,  HulU'tiii  193, 

■  Kiijiini'i'niii;  iuiii  .MiciiiiL*  .luurual,  Vol,  LXll,  {nagii  HiX 

*  AnwiiainjQiinial  of  Science,  fonith  aeriea^  Vol.  13, 19(ie,pei{a%. 


the  Hambler  mine  contains  platinum  intimately  mixed 
with  all  the  copper  ores  and  even  the  ebaloopyrite, 

which  appatvntly  was  the  oricinnl  i^npper  ore  in  this 
mine,  also  contains  platinum.  I'his  <  ontii  ins  an  obser- 
\Tition  of  the  writer  in  1899  to  the  i  tliTt  that  platinum 
occurs  in  the  pyrite  grains  fonnrl  in  n  itain  liydraulio 
mines  on  tho  Trinity  river  in  California,  notably  in  the 
mine  of  Mr.  F.  Huei-te\'ant.  These  observations  have 
led  the  scarchejN  for  platinum  to  cxaiiiiiu'  a  <rreat  many 
deposits  of  pyrit*  in  the  United  Stjile-s  witii  tlm  hope 
of  finding  them  commercially  rich  in  platinum,  how- 
ever, without  commercial  re.sult,  .so  far  lus  the  writer  is 
informod.  This  work  is  referred  to,  however,  83  indi- 
cating a  di  m  tion  of  search  for  phtioam  which  may  y«t 
prove  protitable. 

.\t  the  time  of  the  Twelfth  Censu!-,  therefore,  the 
.supi)ly  of  platinum  to  thi*  rniti  l  .St.Htes  market,  in 
addition  to  the  importations  fron>  Russia  and  small 
importations  from  .South  .■\mcrica,  consisted  in  tho 
supply  of  platinum  obtained  from  the  localitie^^  in  Cali- 
fornia and  Oregon  mentioned  above,  a  »<mall  product 
from  the  Granite  creek  district,  Hriti.sh  Columbia,  and 
a  more  considerable  product  obtained  in  refining  the 
nickel-copper  matte  from  the  Sudbury  district  of  Can- 
ada. The  platininn  deposits  of  Rusftia,  which  afford  the 
principal  supply  of  (he  world,  have  latelj-  been  described 
by  Mr.  Chester  V.  i:'uriogton  in  the  Eti^ueering  and 
Mining  Journal,  Vol.  LXXVIl ,  iwige  7l'0.  A  coniplete 
desc  ription  of  the  occurrence  of  platinum  in  all  part.s  of 
the  world  is  given  by  Prof.  J.  F.  Kemp,  of  Columbia 
College,  New  York,  in  Bulletin  198,  Tnited  States 
(leological  Sm  \  cy . 

Tlie  writer  uiadu  an  investigation  in  as  to  the 
proportions  of  platinum,  osmium,  and  irfdoemtum  pres- 
ent wlllj  \i<\\A  III  variiHis  part-,  nf  tlir  ^Vest,  and,  supple- 
mentary to  this,  Dr.  W'aldron  iiihapleigh  determined  the 
proportion  of  osmium  to  phtinum  in  many  of  the  same 
sn  1 1 1  pi  .  the  results  of  which  aro  given  in  the  following 

statement :  * 


'  Tra(u«ction»<  oi  lUv  Aitkvrumu  lustitutv  of  Miiiiiiir  ICimn««n<. 
Vol.  XXX.  nice  708. 
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MINES  AND  QUARRIES. 


Bfotrum  <llstrlct, 

count}',  Cal. 
IIu^fcKk    ill»lrict,  Trinity 

CTHltltV.  Cal. 
Trlnllv  rUvrtlUitrlel,T(tlll(> 

counly, 
Orewfnt  iiltj,  M  NMtte 

oiNintT,  Cal. 
fort  Otnm,  Curry  emmtr. 


(I'latlnum  

(other  ptaunnm  iiictai>> 

irUliniitn......  
otiiLT  piatliMtm  metal*. 
rUllniini  

lOlhrr  |»liitin<ini  mi'tmU. 

Il'laliniim  

ioiber  plaUniun  nwuls. 




|Mri!Clltt 

•Jit  0 

n,  .'i 

1  N.O 

73. 0 

73-0 

w,u 

h,» 

•27.  D 

1.'..  0 

72.0 

n.o 

C,  0 

63.0 

46.0 

i7.0 

tt.0 

Tablb  S. — Production  of  pltUimm  in  ftuMui.-  18t4  to  ISOt. 


dhiin,  Kiid  iiallHdium 

iivduction. — From  the  domestic  ores  in  the  United 
States  the  product  daring  1902  was  94  ounces,  valued 
at  $1,814.  ThiK  was  obtaincil  «>>  a  AAi'  product  ii) 
placer  gold  mining,  and  as  the  production  U  en- 
tirely dependent  upon  ih&  more  important  produc- 
tion (if  'jold  this  groat  dec'r«a»o  in  tlic  t^uuntity  of 
tbe  platinum  produced,  as  compared  witli  1,408  ounces 
in  1901,  is  easily  understood.  In  fart,  tlu-  pruducl 
during  tho  la.it  few  ycare  has  varied  most  widely  Iwth 
in  quantity  and  in  the  value  of  the  product.  The 
variation  in  value  has  been  due  not  only  to  the  rpul 
fluctuation  and  gradual  inci"ca«c  in  the  price  of  refined 
platinum,  but  particularly  to  the  fact  that  the  value 
given  has  been  that  of  tiie  crude  grains  as  collected 
and  which  vary  widely  in  their  ct)ntent--i  of  pure 
piatbum.  In  addition  to  the  platinum  product  uf 
1903,  90  fine  ounces  of  irldiuin  were  obtained.  In 
Kn)|  tlie  correeponding  {wodnct  .wa«  SS3  ounces  of 
iridium. 

The  prodnction  of  platinum  in  previous  years,  as 

collecteil  hv  tlic  rnitod  States  GeolOjgical  S^irvey,  i" 
quoted  in  the  following  table: 

Taslb  X, — PfodxuHm  «tf  enuk  pUtthnm  m  the  Vnikd  Slalei,  U80  to 
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1S»T>. 
1901,. 

mi.... 


no 

IlK) 
ISO  I 
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150  I 
•.'.'.■> 

■■m 

.41* 


4iw  te.UM<)inUtr<(  Uwcnxic 
~  price  IgrtliefemMd  netal  hu 


<  Thr  chief  TutaOeiH  la  >«lM  Mm  Men 
graliiK,  111  I'.cn  aod  VM.  bOWOTCf,  Hw  

bevii  leivoa. 


Of  the  ttitai  production  of  platinum  in  the  world, 
about  9()  per  cent  oomes  from  Rnasia,  with  the  re- 
mainder divided  among  Coktmhia,  8oiith  America; 
Mew  South  Wales,  Australia:  the  United  States;  and 
Oaaada.  The  average  annual  product  in  Bussia,  as  is 
Khown  in  the  following  table,  wa.s  1(>4,()'23.(>  ounces 
for  the  ten  years  1681  to  IbW),  inclusive,  and 
188,876  ounoea  for  the  eleven  years  1891  to  1901, 
inclusive. 
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=  7-J.u'i<t 
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-  I*.  1«J 
s.Ml.iiM 

■117, 

» f  H, no 

17  •  ■  ■] 
•  192  -Ml 

■  \'.<\. <'•!-, 

'  Hi.,,  -i.ii 
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.V.T 
IVJ 

a 
111 

411 
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•/I  .•. 

»  ill 
■41 
7. 

v: 
s: 
l-i 
SI. 

■-'il.  1^ 

4 
3 


■XVi 
3«6  . 
iHU  . 
310  I. 
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>Thi-  ixiimI  UccUmatvd  alSlCM  ouiira*, 

'Inktiti  Irani  ihc  RuMlan  Jminalof  nundalSIUlMleiLUia, 

•Tuken  fram  the  >']«IdUi  PUMMOV  (SMMBgcr  of  nua«e).  1B».  Hi  IKS. 

/V/cc*. — Since  the  cloHC  of  ISMIt  tlic  price  of  platinum 
ha-s  .sttiudily  iaci'e4ii3ed,  reaching  itM  uiaximum  \*aluo  in 
.January,  1903,  when  the  prfee  in  New  York  was  190  to 
ft'lX  per  t)tince  ftir  ingot  |)lHtiniim.  The  price  fell  to 
ltlU.50  in  February,  and  in  .June  to  i^lO,  which  price  pre- 
vailed to  the  clo.'^o  of  the  year.  Best  haiiunered  plati- 
num was  quoted  as  ft>lhjw!*:  .lanuary.  1902.  .s-j  i-ont-sper 
gram;  June,7«c«»nt.s:  .Inly, 74ieiit-;  August, T;i.5cents; 
antl  IVccmber,  7'i..'>cc/ir  .    <  )>iiii  i  idiiim  is<|iioted  at  from 

to  itiO  per  ounce.  Thi.s  gnuluitl  incrcai>e  in  the  price 
of  pUtinum  during  the  pft.«<t  ten  years  is  due  to  the  fa«*t 
that  there  hns  'n  i  <i  found  no  metal  or  alloy  which  will 
take  the  place  of  platiuum,  and  also  tu  the  fact  Lbat  there 
is  such  a  limited  supply  and  iacreased  demand. 

The  prirp  nf  ]iJ'itinum  i>4  practically  !<  t(  i-mineti  by 
.Juliu.-HJii,  iiitUiicv  4^  Co..  ()f  lyondtui.  wlio  are  retiner?* 
of  a  large  |xirtion  of  the  Ku.^sian  output. 

ItojMyi'tit. — The  following  table  gives  the  iniport.s 
of  pLitinuui  into  the  United  States  from  I860  to  11^02, 
as  nqimrted  by  the  Bureau  of  Statbthx: 

Tasls  8.— HoNNMm  importei  oatf  tMoti  /tr  tnaimpfhn  in  Oc 
VmteA  Slatt*.-  tsm  to  m». 
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COAL. 


By  Edwau)  W.  Punn. 


Tl>i>  t  onsils  of  initK  >  imd  t|uarric.s  txikru  under  the  iic-t 
providiii}^  for  the  Twt-lflh  ("ensu.s — the  first  of  th*» 
tweulit'lli  conturv — found  the  United  States  linuly  es- 
tablished as  the  prineipal  eoal  produeer  of  the  world. 
At  the  takinjf  of  the  Tenth  and  Eleventh  eensuses  tl»c 
Uuited  States  was  second  in  eoal  prodiK'ing  impor- 
tance^ witli  Great  liritain  tir.st.  At  the  Ninth  Census 
it  ^vas  exeeeded  in  product^ioa  bjr  both  Gr«»t  Britain 
and  (.ierniany. 

Dnriu^r  the  eulendar  year  1909,  which  is  the  period 
coveivd  by  th<>  Twelfth  (Vnsiisof  the  uiiniii^'  industry. 
lheri>  were  27  sUUes  aud  i!  territories  which  coiitt  ihuted 
to  tiie  eoal  prodnotian  of  the  United  States.  Of  this 
number  there  were  6  in  each  of  which  the  production 
amounted  to  les.s  that»  100,000  tons;  there  wore  4  others 
in  which  the  pn  iiiii  riuti  was  less  than  1.(KH),(h)0  tons;  o 
atutes  priKiuccd  more  than  10,000,000  tons  each,  and  1, 
Pennsylvania,  prodnoo*^  more  than  100,(HH>,000  tons. 

Aeeordinfj  to  th>'  rluua -ter  of  the  output,  llie  coal 
ticlds  of  tliu  United  Stulub  oonrenieatly  fell  under  two 
great  dirisions,  the  aathrncite  and  th«Ultaininoiui.  Tba 


urea.s  from  which  the  bnlk  of  the  anthracite  is  obtained 
are  located  in  the  eastern  part  of  Feiin-y  h  nnifi.  and  or- 
dinarily whou  rcfertsuce  is  made  to  the  anthnicite  fields 
of  the  United  States  tboae  of  eastern  Peunaylvania  ore 
meant.  There  are.  however,  two  small  areas  in  the 
liocky  mountain  rejifion  where  true  anthracite  is  pro- 
(hiced  in  small  ipiantities.  One  of  these  arGaM  is  in 
Gunnison  county,  Colo.,  the  otlier  in  Siinta  Fe  county, 
N.  Mex.  Uut.  altiiough  the  product  of  these  two  lo- 
calities is  true  anthixeite,  the  (juantity  obtained  is  so 
small  that  it  is  customary  to  include  it  witli  tlic  bitumi- 
nous pro(luction,  and  it  is  so  included  in  this  repoi-t. 

The  bituminous  eoal  production  shown  here  inelndAB, 
in  addition  to  the  true  bituminous  coals,  coking  or  non- 
cokiug,  tiuch  varieties  as  Meuiiuuthmcite,  Mimibitumi- 
nous,  canne],  splint,  and  block  ooala,  and  lignite  or 
brown  coal. 

The  following  table  is  a  compai-ati  \  e  suiuiuury  of  the 
sta^stlcs  ot  coal  productitm  as  re]>ort«d  for  the  several 
censas  yean  from  1850  to  liM)2,  iodiuiye: 
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The  following  table  shows  the  comparative  statistics  /or  the  Mitbradto  aod  bitnminous  «oftl  induiatrie^, 
SBpRtfttely  vad  combiiied,  for  1889  Mid  1903: 

Tabu  A.p-OOHPAItATIVB  SCHlf  ABTi  IMS  AND  1889. 


IMM 


Niimhpr  of  mltif"   Si 

Si;rr.:fr  iif  oncnittir*   4,99 

s.i  iirii  .1  o^rliiltt,  rU'Tk*.  rtf-.: 

NiiUitK-r  ,.  17,427 

Kiiliirl<-«     $17,119.^17 

W*gi--naniL*nt: 
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short  ton*. 

»  Not  rcpuTted. 

'  Kon-mem  inoliMleil  n*  WHXP-Mirni^rx. 


•nihimiu)  for  wkteh  Umm  ate  utitailitkstor  MMwaad  ezpendltiun;  pROduetioaof  «iiiwb  3,nKn* 


Two  proiioiinoecl  disorepnncies  iipppnr  in  the  forego- 
iiijf  tiible.s.  Tlio  fii-stof  the.'so  is  the  inarVcpcl  floi  iTuso  in 
the  numbor  of  mines  roix>rt(Hl  for  us  c-oniimrpd 
with  188l>.  Thi.s  docroa.se  is  due  to  the  elimination,  at 
the  Twelfth  C-en.su.s,  of  a  liir'^e  nuniiMn'  of  Kiimll  hunks 
pt  i  Hliii  in^  an  insignihennt  amount  of  I'oiil  for  purely 
lo<'al  eonsuiuption.  wiiirli  were  iiieludeil  in  ihv  previous 
census.  At  the  taking  of  the  Kleventh  Census  it  was 
p08Hib)e  to  make  us«  of  the  enumerators  to  seeure 
re|;)orts  from  the.sc  unimportant  producerit,  but  as  the 
mining  iiivej^tigution  at  the  Twelflih  Census  was  not 
taken  for  the  same  year  as  that  of  population  and  man- 
ufaettires,  it  was  not  poasible  to  secure  the  aerrioes  of 
eniuneratora  to  get  fbo  return)?  from  thcso  widely 
distributx^d  and  iinimpoHant  sources.  N'citluT  wa-i  it 
possible  to  obtain  anything  like  complete  reports  by 
correspondence,  and  to  haTe  emploj'ed  <([HH  ial  av^ent.K 
for  a  eoniplete  ainviuss  would  have  entailed  an  exjM'ns«? 
entirely  out  of  proportion  to  the  value  of  the  r«sulta  to 
be  acoomplUhed.  The  output  from  tbese  small  banks 
amounts  to  h'ss  than  I  |K>r  t-entof  the  total,  and  to  liave 
made  a  complete  canvass  would  have  increased  tite  cmt 
of  the  investigation  by  probably  100  per  cent  It 
would  luive  h'ihiIk  d  a  much  lonffertimo  than  could 
be  uilowtid  in  order  to  complete  the  report  within  the 
time  prescribed  by  law. 

Till'  -I'l  iniil  discTi'puTif.v  rciiciriuH-  explanation  i-;  thjit 
cxii^tiu^  between  the  number  of  wage-earneris  reported 
for  1903  and  1689.  The  difference  is  particnlarly 
iintiiiiililr  ill  till'  sfafi.^fii  -  nf  nnthnieite  pnKluelion, 
where  the  number  of  wage-earners  in  IW^  appears  to 
have  been  only  5A.3  per  cent  of  the  number  employed 
in  1889.  In  the  bitumiiioiiv  mine^.  whi.  li  irn  rcii-ed 
172.1  per  cent  in  production,  the  number  of  wujje- 
earnexs  appears  to  have  inereaaed  only  03.4  per  cent 


This  makes  it  appear  that  in  r.i02  theiT  were  8(!1  tons 
of  coal  produced  for  eueli  wajfe-earner  emjdoyed,  a.s 
compared  with  47*!  n  n^  in  1889.  The  reason  for  thi.s  i.s 
in  part  that,  followinif  tiie  custom  employed  in  the  otln  r 
i-epoits  for  the  Twelfth  Census,  the  working  lime  was 
assumed  to  have  lieen  three  huridrtHi  dtn  s  in  the  year, 
and  the  number  of  wa<fe-earners  liad  been  etpiated  in 
ai'cordatico  with  this  assninption.  In  188!)  the  avera^fe 
number  was  calculate*!  for  the  actual  time  the  mines 
were  in  opecation  and  not  for  the  wlioh-  year.  'I'he 
report  of  the  United  States  Geolojjical  .*^urvey,  which 
has  not  been  e<pmted  after  the  manner  of  the  Twelfth 
Census,  shows  the  average  number  of  employees  tohavo 
been  148,141  in  the  anthracite  mines  and  :J7H.i>.'ja  in  the 
bitiuninoiis  niin«'.-<.  Tbo  avern;re  (iuu- worked  was  one 
hundred  and  sixteen  days  in  the  anthracite  mines  and 
two  hundred  and  thirty  days  in  the  bitnmlnons  mines. 
Till'  total  number  of  men  employed,  accordinj^  to  the 
report  of  the  Purvey,  was  51t$,lt>7,  and  the  general 
avetage  tune  worked  was  one  hundred  and  ntnety^seren 
days. 

It  is  to  be  noted  that  the  statiiities  for  UHJfH  show  a 
marked  incrense  over  1889,  both  in  the  number  of  sala- 

ri>  d  nllii'ial-.  :ni(I  in  t'l*'  iiinonnt  paid  in  salaries.  This  is 
explained  by  the  fact  that  in  IHb^  only  the  salaried 
force  employed  at  or  in  the  immediate  vicinity  of  the 
mines  was  included.  On  the  other  hand,  otticinls  :oid 
«ialaried  employees  in  central  offices  or  at  a  di^tauco 
from  the  mines  were  included  at  the  Twelfth  Census. 
In  l.SS!>  the  mII;,  ,  foi  i  rs  at  the  mines  numbereil  2,l»3t> 
pei'soHJi,  who  were  paid  f2,Uf6,6l(t  in  salaries.  The 
salaried  list  at  the  census  of  1903  included  17,437  per- 
sons who  rcffivi'd  'slT,  IIO.-I'IT.  ( '<  unparablc  statistics 
for  the  two  censuses  include  tliose  for  wages,  for  con- 
tract work,  for  iDiaceliaoeoiis  expenses^  and  for  sup- 
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plies  and  materiaU.  In  ISbd  thc^o  items  aggregated 
$144,34i{,410,  and  ia  1»09,  $285,470.33fi.  making  an  in- 
crofiso  for  the  jx^riod  incliidi  il  ln'twi  cn  i Im^f  ilatf- of 
$141,127,y26,  or97.bper  cent-  During  the  same  period, 
however,  there  was  an  increase  of  120.1  per  cent  in  the 
vuliic  of  Jlie  pHxhu't  iiiid  of  IK^.Tt  per  cent  in  the  ton- 
nage, due  to  the  utui>ual  conditions  of  the  market  in 
1909.  The  foregoing  statisties  of  expense  do  not  in- 
clude exiMMxIituree  connected  with  the  marketing  of 
the  product. 

The  folloiring  table  shows  the  details  of  the  capitali- 
zation of  tli>-  iii<'or]K)nLtril  '  ..inpaniea  operating;  coal 
mines,  iiiitlnueite  and  l)itiiininous: 

Tablb  Si. — CapUalisution  o/  inmrponitftt  mmpmia:  tSOt. 


Tabls  44 — Attragt  number  oj  wage-eamen  emplojfed  dvurittg  each 
month:  100». 
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The  total  nunjlnn-  of  shares  of  connnon  and  prefcri"cd 
stock  issued  by  all  coal  roiningoorapaaie«was90,390,475, 

having  a  par  \  ii!iie  of  ^rit>s,;>f>fi,»i70,  on  which  dividend?) 
were  paid  to  the  amount  of  $1  !•.'_*;<•). MOO,  or  ;5.3!>  per 
cent.  Deducisng  assessments  levied  the  net  dividondri 
paid  amounted  to  l!>5,02O.  of  '_'.">7  per  ci'iit  on  the 
capitui  stociv  is.sued.  Tiie  total  |>ar  \  uluc  of  tiie  stock 
of  (he  iinthntcitf  compiuiies  was  $.55,482,4!K),  on  which 
dividends  amounting  (o  $l.it;?6,4.">!\  or  :i.40  per  cent, 
were  j>aid.  The  par  vahie  of  the  total  stock  issue  of 
the  bituminous  oobI  companies  was  *513.4:i4.1fSf.,  on 
which  dividends  were  paid  to  the  amount  of  917,859,841, 
or  8.38  per  eont. 

Empioyo  x  anil  iriujrit. — The  average  numlM-rof  wage- 
earnerti  employed  during  each  month  is  shown  in 
Table  4,  for  the  coal  indoatry  as  a  wh<de  as  well  as  for 
the  anthracite  and  bitaiminoua  mines  separately.  ' 
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The  effect  of  the  antbtadte  ooal  strike  on  the  employ- 
ment of  labor  in  that  indosiry  is  dearly  shown  in  the 
above  table. 

For  more  than  five  months,  or  from  liby  19  to  Oetober 

2.">,  iiiiniiii^dpi'rutinn'i  were  almost  entirely  susjjendeil  in 
the  anthracite  region,  tho  idlonctis  ticing  due  to  a  strike 
among  the  mine  workers.   On  account  of  the  practi- 

cully  coMiiilctf  ciiltintr  otT  of  the  >iip]»ly  of  anthracite, 
there  exiistcd,  during  the  latter  half  of  the  ^ear,  a 
scarcity  of  fnel  which  amounted  in  many  parts  of  the 
KnNtern  >.t:ites  to  an  acfinil  fiimine.  The  strike  was 
finally  .st^ttlcd  by  the  friendly  and  personal  intervention 
of  the  President  of  the  United  States,  who  with  the 
consent  of  the  operators  and  the  leaders  of  the  striking 
miners  apix)inted  a  commission  "  to  inquire  into,  con- 
sider, and  pass  upon  the  qnestioos  in  connection  with 
the  strike  in  the  antliririti-  re^j^inn.  mid  t!ie  ruu^cs  from 
which  the  contiover.sy  aio.se."  Openiliou-s  were  re- 
sumed immediately  upon  the  appointment  of  the  com- 
mission, Init  owing  to  the  necessity  for  rejwiirs  nml  for 
pumping  water  from  many  of  the  mines,  occasioned  by 
the  long  i^eriod  of  idleness,  it  was  several  weeks  before 
normal  conditions  were  restored.' 

The  average  number  of  all  wage-earners  employed 
daring  July,'  6,499— which  was  the  minimum — closely 

'This  matter  is  tlm.«  Itru  llv  n  lerred  to  liere,  jsirtly  Itwau.-se  of 
its  historic  intfret^t,  liiil  I'tiietl.v  lHraiL.«e  the  <tinilitiitiiN  an*  re- 
flected In  tho  t<tali8li(')<  |>rcM-nt)sl  in  Ihii^  report  uikI  ru<|uire  furnm 
explanation.  The  re[M>rt  of  the  I'ommiHNion  htw  lieen  piiblbhed 
uiu  can  be  hwl  \x\wn  a|i|i1icHtioii  to  the  UiiitiNt  States  CommiaBiaiiier 
of  L,ahiir.  It  eontains  Home  intereBtinR  HtatiHtiral  tablen  on  tbe 
8ub|ect  i>(  \v«i:es  |iai<l  to  thedifterent  cljissf!'  of  InlHir.  on  theooot 
of  hvin;;  in  the  anthracite  nffciun,  atiil  other  ih-tuil!<  wliich  will  be 

I  found  lueful  to  anyone  interested  in  tlie  study  ol  tbe  anthncUa 

I  iodustiy. 
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pt'f  <  «'nt.  This  in<  iTjisc  was  all  in  the  production  of 
bituntiriitu>.  e>tul  ami  lii.Miiti'.  f>'i'.  :>ti  iicromit  nf  lulu.)!* 
tfoLililt's  ill  the  aiiliinu'ltf  liolds  of  Pi-nnsvlvunui,  ilic 
output  <>i'  uiithnu  ito  in  UM)'2  «as  ro>(tric't<<d  to  (ilH>ut 
two-tliird-s  of  tli4-  norniiil  production,  and  wa.s  k's»  than 
tliiit  of  issii  hy  4.i2t;,!ilt:i  short  tons,  or  9.3  per  c*ent 

Tito  productiun  ut'  bituminous  coal  in  1902  wns  nbnor- 
mallv  stiniulaied  by  the  Bcarcityof  anthracite.  Owing 
to  tlio  (■ontiimoiiri  activity  and  expansion  in  nearly'  all 
lines  of  nnuuifacfurLw,  an  increai«(i  production  of  bitu- 
niinou's  coal  would  naturally  have  resulted,  but  would 
probably  not  bare  reachoil  the  amount  it  did  had  it  n(»t 
been  for  the  fuel  fainine.  especially  in  the  I'jistcrn 
atates.  On  the  other  l  ui  l,  conditions  woulrl  have  lu-en 
greatly  improved  and  the  production  and  !>upply  of  bitu- 
minous coal  would  have  been  considerably  Increased  had 
the  transportation  i-onipanies  l»ecn  able  to  meet  the 
demands  put  upon  tlieni.  The  productive  <u|)acity  of 
the  hituuiinoui^  mines  could  eajiily  have  .supplied  all  the 
fuel  needed  bad  it  been  powible  to  get  the  product 
promptly  to  the  consumer. 

The  production  of  bituminous  coal  in  1909  amounted 
to  ti(fO,i>l(i.844  abort  tons,  valued  at  the  mines  at  %^-i!K),- 
858,4 s:^.  As  compared  with  ItfSy,  when  the  production 
was  !»'>.ti2i»,02fl  short  tons,  valued  at  S!t4.l!4f;,su!>.  tliese 
figures  show  au  increase  of  lt>4,r)S7,sls  short  tons,  or 
172.1  per  cent  in  amount,  and  of  ^10i;,r)ll,674,  or 
per  cent  in  value.  The  relatively  higlicr  \-alue  of  Che 
pi-oduct  in  1903  was  due  partly  to  the  iniprov^l  indU8> 
trial  conditionts  in  that  year,  and  partly  to  the  increase 
in  prices  naturally  rettnlting  from  the  curtailment  in 

nntliracite  prodn<'tion.  The  avcnigo  price  ]ier  >liort 
ton  for  bituminous  coal  in  IWJ.  was  itl.Vj,  as  compared 
with  99  cents  in  1889. 

The  followinj^  taMc  is  a  sunnnary  of  production  of 
anthracite  and  hituminout*  coal  a»  reported  at  the  last 
■ix  censuaes: 


T^LB       FRODUCTION  OF  ANTHRACITE  AND  BITUMIXOI^  COAL:  1850  TO  IWft 

[Hhun  tona  ] 
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>  n^giwltt  tfl^fl?  toot  of  AKtiini^w  pRidiio^  in  oaionulo  aim!  N^w  HMdco. 

*ln«!liMlMnjDT  ami  MBBtlmalU)  iwwiMed  laOolanaD  Mid  Mev  Mexico,  and  1,000  Mmi  of  fMphlile  «m1  iwoIiwmI  in  tOmit  Iitand. 


It  will  be  observed  in  the  foregoing  table  that  in  1850  '  in  1902  would  probably  have  reached  a  total  of  about 

the  anthmeite  product  of  IV  inwylvaniii  was  n<>sir!y  t\\ n  i'r,.<MMi.iMK>  H)t»s.  indicating  tlmt  uml'  r  in  rinal  <  onditions 

Uiirdtt  of  the  coal  production  of  the  eouulry,  and  that  the  output  of  bituoiinuus  coal  in        would  have  lieen 

in  1870  the  production  of  coal  in  the  United  States)  was  |  about  four  times  that  of  anthracite, 

nearly  equally  divided  Ki  twi  rn        mil 'i r ;ii  ite  pnKlnct  One  of  the  interesting  f»'atnres  i-onnected  with  the 

of  Pennsylvania  and  llie  output  of  bituuuuuu8  uiiiie^;  i  cual  mining  industry  during  the  last  quarter  of  a  cen* 

whereas  in  1903- the  prodactioD  of  bituminoua  coal  whs  j  tury  baa  been  the  gradual  eliminadon  of  anthracite  as  a 

«J  times  that  of  ;inflH-acite.    Had  it  not  been  for  the  factor  in  inanul'acfuriiiL.    lUtuininous  coal  has  largely 

atrilse,  however,  the  production  of  the  anthracite  tieldis  i  ^^upplantedauthracile  for  munufacturiug  purpuiie:!,  even 
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appro.xnnatcs  the  average  nuniwrof  engnieci-s.  tiremen, 
and  other  nieehanicj^  for  the  year,  which  was  rt.jlS. 
The  bituniin<Hts  indastry  aKo  ^liu\s  s  tliat  the  niinimuni 
nunilx>r  was  employed  iti  ,)uly;  the  range,  however, 
was  not  great,  the  ndninuira  being  leM  titan  9  per  cent 
below  the  average  for  the  year. 

Of  all  employeiiii  engaged  iu  the  coal  induatry,  19.9 
per  cent  were  employed  in  anthracite  mines,  and  SO.l 
per  cent  in  bit4miinoua  mines,  while  employees  in  the 
anthracite  industry  received  only  17.5  per  cent  of  the 
total  amount  pud  in  salaries  and  wages,  leaving  82.5 
percent  for  those  engaged  in  the  bituminous  industry. 

The  peroentagea  of  wagc-earuer8  employeil  above  and 
betowgronnd  and  the  percentages  for  the  sc\'cral  classes 
of  wage-earnera  in  the  two  lirancbea  of  the  ooal  induatry 
are  shown  in  the  following  statement: 

ArcMloi^  af  luHfttiitMftaboMCttdbtlovrffroutid  andbgMmpaUmt: 

iS0f. 
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Pr>Ml>id!»n.  During  the  calendar  year  l!>0:i  the  coal 
production  of  the  United  States  amounted  to  3Ul,diM),4dS) 
short  tons,  valned  at  the  mines  at  9367,032.069.  Of  this 
total,  41,S78,5M  tons,  valued  at  ^7(i.l73,;»st;,  wei-e 
Feuusylvaniaaotbmcite,and  26U,:il6,b44tona,  valued  at 
#890,858,483,  were  bitmninooa  and  lignite  coal.  Com- 
pared witli  tlir  output  i'']i<.rte<lat  the  Klin  i'ii{!i  ( iku-^, 
the  total  productiou  of  coal  in  the  United  Stutci  in  IWI 
showed  an  inorease  of  100,800,996  abort  tons,  or  113.6 


COAL. 


in  theEutern  staters,  wliile  the  hitter  has  booome  more 
and  more  restricted  to  hotuebold  (•oiiiuniption.  For 
this  reason  tho  normal  incroasp  in  tlio  ])rodiietion  of 
anthrwitn  coal  has  teen  about  in  proportion  to  the 
incmsc  in  popuhition,  whcretw  tli<'  iii<  iiiLst-  in  bituuii- 
»om  production  baM  mpidly  uut^^trippcd  the  incrpftse  in 
]H>pulntinn.  as  it  has  the  increase  in  production  of 
antln-jK-ite  eoal. 

Tho  developtneDt  of  the  coal  resources  of  the  Uuitcd  | 
States  has  been  coincident  with  the  rapid  adranccment 
of  this  couiilrv  in  the  bust  few  years  to  the  front  nink 
Amon}<^  the  industrial  nationsof  tlie  world.    Indeed,  the  | 
country'!*  proj^ress  has  been  duo  larjrely  to  the  ttbnn-  ( 
diin<'e  and  ehenpnes-s  of  its  mineral  fiiels.  rbief  anion},' 
which  is  eoal.    Moat  of  this  derelopiuent  has  taken  ■ 
place  durin}^  the  last  two  decades  and  has  far  exceeded  | 
the  growth  in  ]X)puiation.  indicating^  a  rapid  change 
from  «o  agriculturni  to  a  manufueturing  nation.   A  I 
comparison  of  the  growth  in  ])o])ulation  with  the  in*  [ 
ereiisc  in  production  presents  some  interesting  facts  in 
support  of  this  statement.   The  Ninth  Census  was  tlie 
iirat  which  took  separate  cognizance  of  the  mining  in- 
dustry, but  the  L'nited  Stutes  (ieological  Survey  ha.s 
oompUed  from  such  records  as  are  available  an  approxi- 
mate  statement  of  the  annual  coal  production  of  the 

United  States  from  theyeiir  \s  Ik  ii  tli.  li  i>i  anthnicite  coal 
was  mined  in  I'ennaylvauia  (lSl-1)  to  the  ckwe  of  lihUt, 

Diafpnun  I  illustrates  the  ifrowth  of  the  coal  prodnc- 
ti<iii  of  the  touiitiy  from  1S.S0  to  11H>2.  iKith  in  pro- 
duction per  capita  and  in  comparison  with  the  increase 
in  population. 

Tilt'  followluir  (alilc  vr\\i-<  thc  populatioit  and  I'mil 
production,  respectively,  from  1S30  to  with  the  per  . 
oeni  of  increase  dnrin each  interveninfc  period  and  the  | 
avcmgc  amount  of  i-oal  product  [mt  unit  of  popuhition. 
The  statistics,  except  those  for  1800  aud  11KI2,  are  taken 
from  the  reports  of  the  United  States  Geological 
Survey. 


Tails  B.— J^jm/ation  and  coai  ju-oduetiou:  1830  to  lOOt. 


Tuns  of 

tuiil  per 

CBOHKOr— 

«( In- 

tioD  fitburt 

CitlU- 

uoit  ul 

ewmm. 

torn). 

CMIIM. 

ai'i' 

l,7A^..•lTl 

4SL4 

0  1U6 

a.iii.Mi; 

MLS 

1(1,  '» 

igo.» 

O.ftll 

j-j.  tt 

117.  n 

l>.  '>V. 

su.  1 

II*.  '.< 

1  .MS 

IkI,  (His,  7.H> 

■-'Ml 

'Ml.  >.1i.<il:i 

<>- 1 

u^m,im 

■a.*  i 

«1.0 

».iiM 

*71»B7t,4M 

m,«9g,4tf 

u.. 

.a. 

■  Air  okiidar  jwr  Uta 

*BrtCanitM  vt  pavwUtJoD.  I'nllad  StaM  Ohmiu,  Bnllttin  Ko.  7.  MM. 


\\  tlie  taking  of  the  t'cnsus  of  iS'jo  tlie  pi'oduction  | 
of  coal  in  tliis  country  was  less  (ban  .')0(>  tons,  all  of  i 
which  was  Peiin-ylvania  unthru<-i(e.    The  population 
of  the  United  States  in  that  year  was  !t,('.:is,4.'i3.  In 
1830,  when  the  population  had  grown  to  12,S(>t;.(ejo. 
tbe  production  of  coal  amounted  to  ai8,ur2  .short  tons,  i 


At  the  end  of  the  next  decade  tlie  {population  of  the 
United  .States  wa.s  17,ofi;>,45:3.  and  the  coal otitput  wan 
1,78^.074  short  torn.  Tlic  production  per  capita  in 
that  year  (ISlo)  waK  0.105  ton.  This  was  tho  fii-st  cen- 
8U.S  }*ear  in  w  hit-b  the  c<ial  prt>duclion  uuioiinted  to  as 
much  ««  0.1  ton  for  each  person,  in  18dU,  when  the 
inhabitants  numbered  93,191,876,  the  output  of  eoal 
mines  amounted  to  only  (i.445,661  abort  tons,  or  Q,^ 
ton  for  each  person.  The  census  of  1600  gave  a 
population  of  31,443,321,  and  the  coal  production  was 
lO.lOO.TWj  sbort  tons,  or  (".51  ton  ])er  capita.  \\'lien 
the  Ninth  Census  was  taken  the  coal  production  was 
still  less  than  1  ton  for  each  inhabitant,  the  population 

being  ;^s,,'ir>8.:{71.  and  the  eoal  production  amounting' 
to  3<i,»0(i,dt{0,  or  O.Uti  ton  per  capita. 

In  1880,  when  the  population  had  increased  to' 
.5i»,lSl».:iO'.i,  the  production  of  coal  had  grown  to 
76,lo7,t>44  short  tons,  or  l,dd  tons  per  capita.  The 
mining  census  fat  the  calendar  year  1889  showed  a  coal 
prixluction  of  141. '2i'!l,t)13  short  tons  and  the  population 
census  for  tlie  lisc.il  year  ending  June  30,  1M!k>,  showed 
a  total  of  63,060.75^  persons,  the  per  capita  produc- 
tion of  coal  being  2.2t)  tons.  The  Twelfth  Census 
reported  a  population  of  7ti,H08,387,  the  Tniled  States 
Geological  Survcv  j  sporting  for  that  year  a  coal  pro- 
duction of  '289,(i84,027  .short  ton^.  or  '.^.'y'i  tons  fur  l  urli 
inhabitant.  If  the  popuhition  for  19U2  be  estimated  ut 
78,576.436,  the  per  capita  coal  production  is  abown  to 
have  been  3.^4  toii'-       (liat  vcar. 

It  must  be  remembered  that  within  the  last  thirty 
years,  during  wbieb  the  eoal  production  has  so  markedly 
ont-trlpped  the  growtli  in  |nipiiliitioii.  pi-troleiun  and 
natural  gas  have  Ixteu  produced  in  enormous  quantities 
and  to  the  Talue  of  maaj'  millions  of  dollars  annually. 
The  increased  output  of  th»'-~r  fuels.  Iiuwcm  i  ,  lias  been 
partly  odsot  by  a  decreatie  in  the  amount  of  wood  used 
for  fuel,  but  while  it  i«  known  that  such  a  decrease'baa 
taken  place,  there  are  no  statistics  by  wbicb  cOOtpar- 
i<$ou!i  can  be  made. 

Tbe  following  comparative  statement  shows  the  aver- 
age pi'oduction  per  ininr  and  per  employee  from  the 
ijtatLstic<>  given  in  Table  1: 

Avemgt  produetim  per  mine  and  ))fr  emploiite  far  rafh  etntnt  |War: 

iS50  to  jaoj. 
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In  all  the  later  decades  there  was  a  iiteady  increaiw  iu 
the  output  per  employee. 

Annual  .stati.stics  compiled  by  the  Unitwl  .States  Met)- 
logical  Survey  .show  that  the  L'nited  States  bai^  exceeded 
(ierinany's  production  in  every  year  since  and  Inolad- 
ing  1871,  with  (he  exception  of  the  two  yoniN  1H7'> 
and  lti70,  and  since  aud  including  180;)  has  outranked 
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DIAGRAM  \.-{a)  PRODUCTION  CF  COAL  PER  CAPIT*;  COMMftlSON 
OF  POPULATION  WITH  PROOUCTION;  ,830  TO  tgoi. 


(a)  Production  of  coal  per  captUt:  1630  to  igoj. 


1830 


(6)  Comparison  of  population  with  production  of  coal:  18^0  to  190a. 
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Great  Britain.  In  1901  and  1908  the  United  States  ex- 
ceeded in  coal  production  the  comliincd  output  of  Gveftt 
Britain  and  all  its  colonies  and  dependencies. 

The  foUowiuf(  tablv  8liow«  the  production  of  oool  in 
the  United  StBtes,  Great  Britun,.  Germany,  and  the 


other  countries  of  the  world  in  each  censns  year  from 

1870  to  1!)02,  und  the  i<aiue  is  shown  j,'i-aphically  by 
Diagram  II.  The  irnpoit.s  and  exports  of  coal  for  the 
United  States  and  the  domestic  produutiou  and  coo- 
ffimptiott  an  aleo  indieated  by  Diagiam  11. 


Tabu  T«— UTOBLD'S  PBODUCnON  OF  COAL,  DY  COUNTRIE.",  WITH  PER  CENT  EACH  IS  OF  TOTAI,  AUD  PER  CENT 

OF  INCURA8K:  1870  TO  1002. 

pinttad  flMM  OwdoBic*]  Hun-er, "  Minerei  Ktaourccs  oj  (he  United  -SUlw,"  iwu.] 
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'Iiicliidofl  AiHlrtB-HunCTirT  iTOl  i,  4\,417  *>)t;  Fninpp.  !13.-,#»i. H6;  Ba-lgiiim  (1901^.  ZtA<<Mi-  I;  i"i  i  17,S*I.20I;  Iivdia,  «,3a&IM»i  Jsna  IISOO), &l«7,att: 

Cunnda.  7,ia"-     : ,  n.«  -.min  \\aW^         a',-  >\.a<v  ,       i,  ;-:  t.'T./.rj       m  7.,,i,,ii>i  w.tA..  1,-1, -v:;  Nf«xi™,  Tte.ffil;  8<mth  AJrIciui  a«|«MI«  nwi).  T~   

663.M60;  qM«.-ii.:.in.t  .  iwii  .  nn.-m.  Iml-.  .  v.mh,  ♦.•m..i.  Il.'ll.tr.l  .iwM  .  s'c.w;  .««,m1...|,,  ;i;i.\-:>:i7,  VkfUwU  (Um>,  aM.44»;  Ckpe  OoMf  (Wlli  ■U 
flSOlP),  4k,17I:  (J.ism,  1  urkt-j ,  .^^:Jv  jn.  r.iriuiriil,  l  nii.M  :--.ah-.  oi  ■  dI  kiI.iu,  ri.Uv^  Hommand  Lnbuuii,  remi,  Qrwx-c.  i-if..  2.3*0,000. 


This  table  shows  tliat  whiU'  in  a  jh  rind  of  approxi- 
matelv  thirty  years  the  coal  production  of  Great  Britain 
had  only  a  little  more  than  doubled,  that  of  (In-  T'nitfd 
Stateiiin  11102  was  more  than  ei^^ht  timc^  wlmt  it  wa8 
in  1870.  It  al^o  .shows  that  Germany  and  all  other 
eoudtries  combined  have  only  approximately  quadrupled 
their  production  of  coal  in  the  same  period. 


AXTIIUAl'lTK. 

The  anthracite  coal  product  herein  reported  is  con- 
fined to  tliL'  state  of  Pennsylvania,  the  small  output  of 
Colorado  and  New  Mexico  being  included  in  the  statia- 
tics  for  bituminous  coal.  The  following  table  is  a 
summary  of  tlH>  stAti-stics  for  anthracite  prodoctiflll  in 
Pennsylvania,  by  counties,  during  1802: 


Tabu  8.-8LTMMAKY,  PENN8YI,VA.NIA  ANTHRACITE.  BY  tXJlT.NTltS:  11)02. 
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Thoro  woro  '1  anthracite  coal  mines  in  Pmnsylvaniii 
ill  the  (It  vfUjpim'iit  stage  for  which  no  prcniuctiou 
reported.  One  was  in  Loseme  county  and  the  other 
in  Sehuylkill.  These  were  operated  by  2  of  the  active 
coiupauieii  and  the  statistics  tliorefor  ai-e  included,  in 
tiie  Btattatice  for  ^  deiveloping  Utuminoiw  ooal  tninea 


of  tho  .vtnte.  There  wore  17  idle  intncs-  prnpor,  dis- 
trihutud,  by  counties,  as  foUovv>4:  Ijacliuvvuitiia,  1; 
Luzerne,  4;  Northomberiand,  4;  and  Schuylkill,  K 

Emplvyecji  and  ictt'jes. — In  T:il>](>  0  the  distribution 
of  wage-earners  according  to  daily  rates  is  shown  by 
oocupationa. 
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DIAGRAM  II.— (<i)  DOMESTIC  PRODUCTION  AND  CONSUMPTION  OF  COAL,  isoti  (6)  COAL  PRODUCTION  OF  THE 

WORLD:  190a.  18^  i880k  AND  1870. 

(a)  Domeati«  praduetion  and  eentumptlen  of  eotl:  19M. 


(&)  CmI  production  of  tho  world:  1900.  1890.  188011  and  1870. 
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Taslr  0.— coal,  AXTHKAt;iTE-\VAGE-EARXKK.<  AT  .Sl'ECIFIKD  DAILY  KATES  OK  PAY,  BY  OCCl  I'ATIOXS:  11)02. 
|BM*caiiMl»ttv«pcN«a*if»ilMNrallwiiniwi^  pcmnttn  tlwtli*m  dM»Keclfliitiiw«ge  MgiwtM.orpMiirtluui.thaliiiwwtiNfleol 
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As  shown  b;  the  above  toUe,  th«  (n^t  nmjorHj  of 

tbo  WHge-t'arner.M  riTfivcd  frnnV  S^^'.,".'"'  to  *2.T+  ]x  r  day, 
69^111,  oi-  8U.i  per  cvnt  of  all  wage-earners  huviiig 
be^  reported  «t  nitM  between  thoee  limitfl.  Bnt  two 
factors  (^ntticivhtit  i)('<-nlitir  tci  tlic  roiil  imJustry  innkp 
such  generalizatioti  misleadhig:  (1)  The  large  nutiil^cr 
of  boys  employed  leMMM  tfce  Avenfe  waife  ne  a  whole; 
(2)  till'  Inilk  of  tlio  niiiiinjr  d'nif  on  ii  totirmtrc  or 
3nrUi*ge  tlif  i-<ttiiNHlent  daily  rale  ol  pay  fur  the 

pt>riods  n^ported  \)v\n<^  >  alculkted  from  the aDxmnt paid 
and  the  number  of  iiiiner.s  so  employed. 
.  There  were  17.767  miners  report»'d,  25.5  per  cent  of 
all  wage-earners  in  the  industry,  and  theiv  were  4i.S*'Jl 
miners'  helpers.  Of  the  miners  1.5.28.'5,  or  H()  per 
cvnt,  were  paid  from  $1.75  to |3.71  iK!r  day,  thelarge.st 
number  emhni>  i  d  witbio  a  riagfe  »te  gl'OUp  8,776,  or 
21. .8  ]>er  cent  of  «U  miners,  receiving  from  to 
|2.4i)  iK'r  day.  There  were  1,185,  or  6.7  per  cent,  who 
received  pay  at  the  rate  of  fS,75  or  more  per  day.  A 
aoB»-oi  «a 


larger  mimber  of  miners'  helpers  were  included  in  the 

nito  group  of  $1  .TTi  to  !?1  .J)Vt  per  dnj'  than  in  uiiv  other 
group,  and  91.0  per  cent  of  bbe  miners'  helpers,  or 
6,861  men,  were  paid  from  $l.S5to$3.48perd»y.  The 
rnnpf  of  wiii,'(>  for  l.>t5.3  engineers,  S1VS  ytor  cent  of  all 
reported,  was  from  f  1.50  to  |S2.74,  and  of  the  1,836 
firemen,  1,778,  or  iNt.ft  percent,  received  between  9H.2& 

and  $'2.24.  Of  2,61.S  machinists,  hlacksmiths,  nnd  other 
meehaniin,  i.451,  or  93. S  percent,  were  paid  between 

$1.50  and  $2.74.  The  largest  number  of  timbennen 

and  track  layers  in  one  rate  <rroup,  f>2-l*or  .Tl.fi  percent 
of  all  in  this  cla.xs.  was  paid  from  i^l.75  to  1^1 . !>}>  per 
day,  and  1.83JJ,  or  y2.7  i>er  cent,  wfvv  irportedat  rates 
Ijetween  *l.'>0  and  ♦•>.4!>  per  day.  The  4.5*54  boys 
under  Ifi  years  of  age,  comprised  <!.5  per  cent  of  all 
wage  eaniers.  Of  this  nniul>er  2.0t>6,  or  44percentf 
receivetl  from  $0.50  to  $t».74  per  day,  and  4.467,  or 
97.9  p«r  i^eni  of  the  total  number,  were  reported  at 
rates  between  10.00  and  $LH  pw  day.  The  group  of 
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MIXES  AND  QUARRIES. 


"all  other  wage-earners"  comprised  -tS-S  i»er  cent  of 
the  total  namher  of  wagtHMtrners  reported  Their 

wiige.s  nuijrwi  from  lenthan  iiO.aO  \h>v  day  to$:!.41>  por 


only  9.5  per  cent  wrivcd  ^2  per  day  or  over  Bud  but 
7.4  per  cent  lew  than  ^'l  per  <!uy. 
Th6  foUowint;:  tahlc  shows  the  distrilMition  of  Mage- 


day,  Imt  s:5. 1  pi-r  wilt  ri'ci'ivod  from  $1  to  Sl.'.H*.  while  '  caniers  aooordiiifr  to  daily  nitcs  of  jmy.  by  counties: 

Tabi.k  H).— ((IAI,,  AMIIK  UITK— \VA<iK-i:AltNKKS  AT  SfKCIFIKl)  HAJLY  KATKS  OF  TAY,  BY  roUNTlKS:  \WJ. 
[Eaicli  cuiuuJiilivr  j*rii.uUs<i  iJiuuii  Un-  ptti|Kirtiiiu  uf  li>l»l  uuuibvr  ij(  |viKin»  rtt^iviiiiK  «  wmti?  ii«  (trim      or 4(rt''"'^r  llmii.  tlii-  Jimrat  waKi"  nf  I'"'  slvt  ii  vinfiv 
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*  liiH»  than  mv^oiilh  «f  1  iwr  ovnl. 


In  the  above tahle  thil  statistics  are  separotel.v  reported 

for  tlic  coiintios  of  Ciirboii,  Larkawantiti.  l.n/r-nip. 
Nur(buiuljt}rlai)d,  aud  Si-huylkili.  Tho  uinouiit  puiti 
for  eontract  mininj;,  which  is  included  in  vages  pi^, 


and  the  average  number  oif  employeea  doing  auch  irork, 
vlin  :irr  im  In  li  d  in  wsgQ-ooinent,  are  «(bowQ  in  the 

followinj;  f^intciuonl: 


1, 

Toliil.      ||  Curbuii. 

Lucliawanna. 

LUMIM!. 

N«*rtliiitu)ier. 
UtKl. 

fchayUill. 

I'llUllliM 
1«M,0II 

fH,si2.sKi  1  tasenou 

t4,7H.1l» 

»,»7II 

tf,ni,ou 

li.iin.8» 

2.RR 

4,fl0 

Of  tbo  total  iiiiiouiit  paid  as  wages  tu  miners  and 
miners'  hplprrs,  !ij  por  c^ntAvas  on  account  of  contract 
iiiinin^',  ln  u.  ■•  \\\r  di faculty  as  b<'fi  >ic  in iti  il  <  if  ili  rluoiiifj 
daily  ruluj  fur  Uiu  iiiiiiers.  In  Curbou  county  the 
amount  paid  for  oontnict  minlnur  conatituted  99  per 
ii'ist  (if  VMtiic  [iiiviUL'iits  to  miliars  and  mitu'rs*  hidjM'rs: 
iu  Luckuvvauuu  county  it  ooiidtituted  iH>.l  percent;  in 
Loseme  oonnty^  93.2  per  cant;  in  Northumberlaiid 
county,  91.6  per  cent;  and  in  SehaylkiU  coanty,  89.3 
per  cent. 

C*iniTact  fpork. — Contract  work  doea  not  inelude  con- 

tnn't  )»v  iIm-  toil  'IV  I iflir i-u  i H'.  !<ut  only  •vvork 

done  by  contract  in  llie  way  of  tuniielinj;,  .•jliaft  linking', 
etc.  For  this  Idnd  of  work  the  sum  of  $K)6,431  waa 

expendi'd  and  1.7"II  nn'ii  wr-ii'  oniplnyofl. 

cost  of  suppliea  and  materialH  reported  as  $13,740,780, 

is  the  larjjcst  item  of  expense  nt!i<  r  than  wnjrf^  and  -n\ 
aricii.    Of  the  $S>,3<)7,23'J  c.xp<Mul<'d  for  iiiisci'lianeous 
expenses,  94,369,051  was  paid  for  royaltiea  and  rent  of 


mines  and  luiniug  plant,  and  was  lor  I'ent  of 

offices,  taxci!,  and  other  sundries. 

M,thiiiii<i(J  /loict  r.—X  t«tal  iif  horsepower 
was  i-eported  as  owned  by  the  unthrucitu  coal  uperatora, 
of  which  415,827  horsepower,  or  95.8  per  cent,  was  far- 
nishod  by  4. •■•,">  --ti'iiiii  i  tij^ines,  IS.'i  hor.sei>ower  by  (!  j^jts 
ur  giwuliuc  engines,  and  lt>,20ti  borttcpower  by  pri- 
mary motors  of  other  kinds.  In  additbn  electiio  no* 
toi-s  to  the  nuiiiIxT of  7^.  iiLri^i  i  Lratiiijj  .■i.7.">.'»  horsepower^ 
were  reported  as  owned  h^-  tbc  operators. 

Prodw^fon.—^J\iSi  production  of  anthracite  in  Penn> 
-yl\ iiiiiii 'Iiit'iiHj'  I''iti'  uiiiKunted  to  Ht!. 940,710  lotijjf  tons, 
whieii  wa.s  less  than  that  of  l.^St)  liy  3,724,442  long 
tons.  Thia  decrease  was  due  .'wlely  to  the  strike  in  the 
anthracite  reffioii.  T!ic  iirintiiil  [>i ikJiu  tinn  of  the  re- 
gion, accoi'ding  to  the  sUitistii-s  eonipiieil  by  the  I'liitcd 
States  Geological  Survey,  is  between  60,(hHi.(ioo  and 
.T.-i.oiWi.oort  lonrr  tons  j)(>r  year.  Thr-  susperT^inri  of  work 
for  more  tbiin  tivc  moutbs  cut  tlowu  the  production  to 
about  €0  per  cent  of  the  normal  output  It  must  not 
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l>c  considoiXHl,  therefore,  that  the  statistic!!  of  unthrucite 
prodneHon  presented  here  repreMnt  the  n'ommd  condi- 
tion of  llir  iixlnstrv. 

The  total  produitiuit  from  the  time  coal  wa.s  Ht-isl 
mined  in  PenosylvaDia  in  1814  to  the  close  of  1908  is 
estimated  iit  u  little  over  1,500.(mi0.oihi  shoi  t  tuns,  or 
an  average  oi  iiearl}'  18,U0U,UU0  tons  a  year.  During 
the  ten  years  from  189ft  to  190S,  inclnsive,  the  average 
annual  production  has  Mnonnted  to  a  little  over 
55,000,000  short  tons.' 

The  antbracit«  area.s  of  Pennsylvania  are  included  in 
the  0  eounticsi  of  Su>f|Uoh!inna,  Laekuwunim.  I^uzcrne. 
Carbon,  Schuylkill,  Coluniltin,  Northuuilicrlund,  Dau- 
phin, and  Sullivan.  The  total  area  of  the  anthracite 
fields  of  PiMitisyh  uiiia  i.-4  ulxiut  4S4  squuro  milc!*. 

The  following  stateiueut  shows  the  percentage  of 
prodoetion  for  eaoh  county: 

Pitreentafieirf  anlMraeUtptodmetion. 


Totiil  , 

\-y.T'  !:u'  

U,.IClH>  11111,11.... 

Hchnylkill  

Korthnmlwrliinil 

CiirNm  

I'nlumbU  

8U!iquvlji«iiii;i  . . 
ttauplilu  

BUlUvMI  ......... 


The  distrilmtion  of  the  product  for  consumption,  for 
each  county,  doling  19Q9,  is  shown  in  the  foUowing 

table: 

IjMM  11.— jlntibvM^jmMiiMiffonamf  dMribMl^ 

bjf  roiiuliei:  HW. 
[Ijiyng  U»n,] 


CX>rSTT. 
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HIT. 
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tndo. 
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4.m,m 
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l.Irt).  <Ki(l 

m.m 

IM.TSII 

■Jl.tiori 

)<«I.Of,l 
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Tlic  -liipincnts  c<institute  S,'i,2  per  cent  of  tlic  totiil 
pnuiuction,  '2.1  ]>«>r  cent  ludn};  »old  in  Inenl  trade,  iind 
12. 1  i>er  cent  consumed  at  the  mines. 

Tlic  <-liissiliciition  of  the  Sullivan  count}-  product  as 
anliiruciic  liu.s  given  riwi  to  .some  contention.  Tliis 
coal  Vim  in  an  isolated  district  known  a.s  the  Bernice 
basin,  in  the  nortlicjwtem  part  of  SuHumi  couidy  and 
extending  into  the  !«outbeaflterii   jMirt  of   W  \oiuiiig 


county.  Its  physical  characteristics  are  more  like  seuii- 
anthradte  than  true  anthracite,  but  on  account  of  ite 

hi'^h  ^xTPiMitaoT  of  fi.xcd  carbon  and  low  jierccntnge  of 
iiioi.-ilure  it  is  ela^S4-U  as  an  unthmeite  by  the  Second 
Pennsylvania  Geological  Survey,  and  it  is  so  considered 
in  this  report. 

In  a  general  way  the  anthracite  coal  tield  may  lie  said 
to  be  bounded  on  the  north  by  the  north  brandi  of  the 

Susfpichnnna  river,  on  the  east  by  the  Delawaiv  and 
Lehigh  rivers,  and  on  the  west  by  the  Susquehanna 
river.  These  rivers,  together  with  the  S<'huylkill,  form 
the  drainaf^e  outlets  for  tin'  region.  The  entii"e  anthra- 
cite region  einbnices  u  territory  of  alx>ut  8, 300  i*fpmre 
miles,  but  les.s  than  one-si.vth  of  this  t«tal  area,  ()r  about 
•Is-J  >i|iHire  miles,  is  underlaid  by  workabh>  deposits  of 
coal.  The  productive  jxjrtion  is  not  in  a  continuoua 
iin  ii.  Iitil  consists  of  a  nuin}>er  of  detached  valleys  or 
basins,  the  general  trend  of  which  is  al)Out  60'  N.  to 
70  K.  They  are  arranged  en  echelon,  fioiu  N  E.  to  SW., 
for  a  distanc-e  of  Il'h  miles.  The  gn-atest  width  is  30 
mill's,  from  .Maucli  Chunk  to  Shickshiimy.  or  50  miles 
if  the  Bernice  basin  in  .Sillix an  county  be  considered  as 
a  portion  of  the  anthracite  field  proper. 

The  anthracite  coal  fields,  exclusive  of  the  Ik'rnice 
ba.sin,  are  divided  into  8  general  trade  regions,  known 
as  the  Wyoming,  Lehigh,  and  .'vhuylkill.  (icogmphi 
cally  tlieue  regions  are  subdivided  into  i  well-detined 
fields  or  bn^ins,  known  as  the  Northern.  Kastern  Middle, 
Sonthern,  and  Western  Mitidle.  Thes4>  lields  or  liasins 
are  again  aubdivided,  for  convenience  of  identification, 
into  cKstriets  as  follows: 

Antkmcilf  eoi^fl^k,  Sjr  jMd,  heal  Sdriel,  am{  timb  regien. 

l..ii  iil  ili»lrii;l.  I  Tndv  rcgiotu 


'In  pivvimi.n  years  some  wwl  wliicli  wiw  fliiM«.><l  iu>  anUir.icilf 
ns  mined  in  tlie  Liutoru  part  of  Rliode  iHland,  and  la  Briatol  and 
nymouth  oounticfl  in  Maeeacliueette.  Thin  product  bgwever, 
in  realit  y  of  a jpaphilic  qnalityaad  not  anthiadte.  It  is  not  now 
mine* I  fur  fud^paipoBBi,  and  the  pvodoeUon  is  indoded  with  that 
of  i^pliite. 
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Of  the  4  g»M»grapliic   division.^   name*!   ulmve,  tiie 

Southei-n  is  the  largest,  containing  ISl  square  miles. 
The  Northern  is  the  next  in  size,  containing  170  sqnare 
miles.  The  Western  Middle,  the  third  in  size,  contains 
i)4  s(]uare  miles,  and  the  Fjutem  l^dle,  the  amalkflt 
of  the  divisions,  contains  83  square  miles. 

The  Jforthem  Sosfn.— The  Northern  basin  extends 
fiom  Forest  City,  on  the  northeast,  to  Shiek-shinny,  on 
the  southwest,  a  distanoeof  65  miles,  and  is  drained  by  the 
valleys  of  the  Lackawanna  and  the  Susquehanna  rivers. 
Its  ma.ximum  width  is  alM)ut  <!  inile.s.  This  basin,  which 
ill  altio  known  as  the  Wyoming  Trade  region,  was  the 
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luK  of  the  Antbrndte  baslna  to  be  developed.  Mitaing^ 
m$  first  )K>{fiin  how  in  lSi>i>,  tlw  Mhipnu'ntx  in  thiit  yi'iir 
atnouDtiug  to  T.Oim)  Ioiijj;  tons,  or  (irio  per  rent  of  tho 
total  anthracitis  sbiptueul8  from  the  it-gion.  This  region 
grodnaUy  developed  in  importanco  until  it  in  now  the 
moat  ftnjiwMn  portion  of  the  anthracite  coat  fieldo. 
Since  1888  more  th^n  60  per  cent  of  tlie  shipments  have 
bwn  from  the  Norfbern  basin,  or  Wyoininjf  rt'jfion,  an 
it  i«  differently  called.  In  1902  thi«  region  contributed 
61.73  per  eent  of  the  entire  shipments  of  anthracite. 

Fi"oiii  1S2!»  to  th«"  flo!*e  of  1!H)2  thi>'  twsin  or  r«'^ion 
shipped  626,79^266  long  tonn  of  3i,24U  pound«f  or  i^.bl 
per  eent  of  the  entire  abipments  from  the  anthrarite 
coiil  ticlds  of  I'l  niiv\  Ivanla. 

TA/'  K(t*Unt  Middle  fidd. — ^Ttiis  is  the  amaiiest  of  the 
4  main  {rvographtcal  divi«ions  and  lies  abont  15  mile8 
south  of  tho  wostorn  ond  of  thp  Noithorn  hitsin,  from 
wliich  it  is  sc|)nrated  by  a  mountain  ningo  and  a  valley. 
Itj  greatest  lenjrth  is  about  twenty-aix  miles  and  its 
greatest  width  about  ten  miles,  the  total  ooal  area 
ooataining  about  thirty-three  miles. 

The  Eastern  Middle  basin  fonn»  what  is  known  as  the 
Lehigh  Trade  region,  and  enjoyn  the  distinction  of  hav- 
ing the  earliest  recorded  anthracite  shipmenta.  In  Wl^  >, 
866  long  tons  of  coal  were  shipped  from  the  Lehi«.'h 
region,  imti  in  theciifhty-tbn'i  y>  ;ii^  fi  <»m  lHi>o(<)  IJWttJ, 
inclusive,  it  hm  shipped  a  total  uf  :^l:2,OHit.5o4  lon^  tonn, 
or  16.87  per  cent  of  the  total  anthracit<>  shipments. 

Tht'  Souf/iirn  htxin. — This  is  tiie  larj^e>r  i  >!  tlic  aiithra- 
cite  coal  fields,  and  contains  about  one  hundred  and 
eighty-one  square  miles.  It  extend>4  from  Maueh  Cbnnk, 
on  the  Lehigh  river,  on  the  northeast,  to  Dauphin  on 
the  Susquehanna  river,  on  the  southwest,  its  greatest 
width,  atPottsville,  is  eight  miles,  from  which  itgradn- 

ally  tnyuMN  (nwufc!  tin'  nortlirn-t  iirul  the  >nntli\v('st. 
and  in  tUu  latter  cUrectiuu  divided  iutu  2  long  narrow 
basins. 

Th,  WfHtern  Jfnldh  fHii^i'ii.  Tli,-  Western  Mi.Mtr 
lM:«in  lies  southwest  of  and  ndjoin.s  the  Kastern  Midille. 
It  is  north  of  and  approximately  parallel  with  the  South- 
ern basin,  to  which  it  is  conti-j-uou^  fnv  n  sihX  t  distanee. 
This  basin  is  36  miles  long,  troni  4  u>  .>  iiiiU  s  wide,  and 
conbdna  94  square  miles  underlain  by  eonl.  In  this 
basin  there  arr-  '2  distinct  suh-lmsins  nr  rVrvWum-i,  known 
un  the  ^Hahanoy  and  the  Shautukin.  which  tnv  about 
equal  in  aiise,  depth,  and  importance. 

Till'  Soutlii-niand  tlv  ^^^'stf'|■IlMidr^l^•lmsins  t<»geti»cr 
form  what  is  known  as  the  Scluivlkill  Tnide  region. 
The  (irst  .<%hipniente  from  this  region,  us  far  as  known, 
were  inu  lc  in  lS'i-„>,  iwn  yeai-s  after  Hif  first  ctwil  wns 
ishipped  from  the  Leliigii  region.  .\r  tlie  cIom^  of  I'Mt-j 
there  itad  lieen  shipped  from  the  Schuylkill  region 
417.iM4.:U<>  long  tons,  or  33.26  per  cent  of  the  entire 
anthracite  r^liipments. 

Tlif  fiilluwing  table  sliows  the  sliipments  of  anthra- 
cite from  the  triu!f>  iT^'ions  for  eaoh  year  from  the 
btigiaiiing  of  the  iiidastry,  in  lf>ii<J,  to  the  close  of  1;h)2. 
These  statiatioB  are  from  the  records  maintained  by  the 


I  Bureau  of  Anthracite  Coal  Statisties.  The  figures  do 
not  include  shipments  from  the  Berniee  boalo,  in  Sulli- 
van county,  nor  any  coal  sold  to  local  trade  or  oonmuDied 
at  the  collieries. 

Tablr  12. — Awtml  ihipmeHU  from  tiu  HchuglhU,  Lcbiffli,  and 
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IS.  Kl 

■M  4« 

lK'j;i  

43,<1»S,.V17 

I-'.:!.'.:.  Ul 

>  r'J<.:»l 

15.  ill 

Vr 

ItOl  

41,-.J91,-.'(«I 

lJ,<.US.I»,it 

l>.  TKi  131 

m.  -JO 

f»Vl,  7fil 

:»t  72 

W».... 

»li,.'.ll,477 

n.'-iivy,  •:<?.■ 

fil. 

7.  .".ix,  121 

1i.  ic.i 

■v..  (S^ 

43. 177.  4Vi 

IJ.W7.i71 

»  :M 

«.4'JM.441 

i.-i.o;; 

.M.fv> 

iwt"" 

ll.KtT.Htil 

IJ.  I-ll.Ot.l 

1".'.  l*)' 

l'>  249.r.)ll 

1-S.  I«l 

v..  71 

Ih*-  -  .. 

41,Hll«,  7M 

IJ,<CM,«7:. 

l'>,  i'.3. 1  IK» 

1 1.  I>2 

JC.  Vij.  "^.7 

.v..  i". 

1H!W  

47.  |■Ji■^,  ■JIH 

11. 1fi(.i.<i(r,i 

TV 

r.,KsT  WH> 

II,  r> 

-VS.  7f. 

law.... 

41.  WT,  I'l 

1<], 'KIJ,  J>i« 

1901.... 

IS8,M«.eUl 

a.tt 

fiG.«ft 

i9ae.... 

ST.M 

11.12 

I  <  IlullUk*  UqrBlHck  fl«M. 


COAL. 
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BirmfiNOUB. 

In  VM}2  th&  total  ouCpat  of  thdTftrieties  of  bituminotl^« 
coal  included  in  thi.s  report  amounted  to  2»U),tilfi,f*44 
short  ton^,  valued  at  ^290,858,483,  a.M  compai-cd  with 
95,fi29,(r2C  short  touH,  valued  at  *94,346,801»,  in  18SH, 
and  42«810,761  «bort  tons,  valued  at  |e8,4fl«,958,  in 
1880. 

Though  the  small  mines  numbered  82(5.  they  fur- 
niiihed  but  196,488  tons  of  t>oal,  or  0.075  per  cent  of 
the  total  bituminous  output^.  They  averaged  238  torn 
per  mine,  as  compared  with  fiS,S79  tons,  tho  mngt 
production  of  commercial  miiMM. 
Aflummary-  of  the  bitununousoMl  stetiatics  for  both 
I  aod  amll  mines  is  prasented  in  l^ble  18. 


TABue  13.— amiiHwy,  tool,  HtumittiHu:  /am. 


Total. 

OamoiaKial 
mint*. 

Stdall 
niniM. 

>'a!iirl«<l  nBli'iuU,  tilerlu,  etc.: 

tM.wi,m 

Slgl,<>«!.'il<l« 

J,M4 

(IKl.iMT.l.lW 
11,312,^ 

m 

i'rcxliact:  . 

QHMMII^,  fliNR  1QBI..... ...... ....... 

Oipital  Htock  iif  {jnwporated  <v>;/i/w«/Vx.— Tha  fol- 
lowing table  shows  the  details  of  capitalimtion  of  the 
incorporated  companies  operating  bituminoua  eoal 
mines  for  the  Unitad  States,  hy  atafeea  and  territoriaa: 


T.t»L«  14.-0)AU  BITCMJNOUS-CAPITAUZATION  OF  INCORPORATED  COMPANIES:  1802. 


Number  o(  Inoirpanlcd  naupiUiiM  .... 

XunibeT  cv}>of(liu;  cafxlalliatiMD  

(Mta'iiUKkttiHl  VtatUtMoed  

TNjtjiI  nutlKirlMd— 

Ku(nlM.-r<kl  (•hiir»4i  ......... 

I'll'  'm    

Tuli.1  l-i-N-d— 

XunhiTof  xhara*. ......... 

Pur  vitlutf  

J>lri<)7U<l3i  (uitd  

Onanion— 

Aiillinrtxi'rl — 

lur  vhIhc 
IwiichI— 


.•Is  pitUl  ... 

N(inl>er«raliiii«i. 

AvTlllqs  

I'lir  viihu!  


Nuiul«iT  

niTTiilae... 

Niiintmr.,... 
I'Mr  Tttltic ... 
Inl4-rf?tt  paid 
)9vk<l  


1.517 
I.ISO 
l«S6,Tl*.IM5 


Alftfauu.  1  ArkuMUL  CaUlonila.  Cotandck  Oaonto. 


(13  ,  19 
fiO  ;  19 


7  STi 

t)^.:Uii.i«o  tS7.4isi.2ll  dwu.ouu 


niinoiik 


■jii 
r>4 


lnai«n 

TeBrtHHry. 

19 
IS 


»30,.Vi9.rt»  '  H.UHL.'iOO  : 


».>«0.Wa  l.31ja.337 


73,  Ki"! 


siT.wi:; 


•tL4M,«»  I  t7,>m).uio  «u,4M;«ii  I  •aao.ooo 


Kin, UI7,  $4,x4,a:u 


IB 
■Jl 

».V'jai.-J7s 


to.  161,00 
tUl.lM 


•J»,4I.'),.'««      1,  ij:).,i*7 


SK.9W 
S&.  0(10.900 


■.•)7.7M 


l.BM.nOli'  C.JSS.SS.i 


9»,m — 


141,  CM 


Wpaw      l..>ii..w     4.1i*'..,'i71  r<lll 

■=^—      ih«w    |iiis.«M  to&m 


ai,«a 

12, 300,  WW 


tJ7. 17'>.<UI>    M  Itrl.UOO      Jll.  H.'.  WlO 
wr.«(«  f.7  .>45  "Mlir. 

In7.»      n.«to  fiei.ew 


l,-'71,.|£f.  77, ■-'77  H.'JI'J  AM'Kl 
S(»,<r;i.».'7    $r,,-.'.'i,;t7ii   Si.wi.'jk*  '  '«.',  ;!%, <mii 

H,iKr!,9St        $117. 'J!0         *7I.;4>1>    Jmi.OIII 


B,ikn 

H  ,  .  '.10 
!Sh>I .  INK) 


aw,u7  iKiii  1  u-jii  I 
fijX'tfts.uM  fit^.iti.iw  «i.<j!».oao  I 


f  I.  i:i.s.i!u>  $wiii.miii 


tni,aii,Ki!>  i»i«,aftooo  I  fl.MWkOOo    f-idu.odu  «j,ii-^,r«j  «sn,0D0 

»i^n.s.i>ai  ,1  l«a8,M»   ,  I    sai.wiB  »i,<itjv<,  KKi  ta.sjo 

ju.3ui.nii  '    I    tiWi.mi  \  }ii,<iim   


im 


*'.'lf..V,   


te.<no 


9m, imh» 


.',1111 
MS.-,,  llOU 

1 ,  mrj 
&V.fJ,  (1(1(1 

tu,.  rj) 


Kuailvr  of  tnrnrp(Hsl«d  una) 
Kiimlwr  ri'iKirlini;  capitolf 
Oi)>luJ  »t(x'k  aiid  boni" 
ca]iitlal  stuck: 

Twal  auihorlseit— 
Sionlieriif  KlMrv 
Pi*  value  


luwa. 


•7,1a,  4it 


1*1.  MIT 


■■■itiw«<  alianM  

mine  

«M«ndi  pM  

OOBUuon— 

ViKiiU  r 
I'HT  viilni- 
ISHIUHl  

.N I  imber  of  alMiw . . . 

Ivrnlant  

l>lirl4eDiI«palil .. 
naitmsl— 

AutfanriiMt— 

Numlwr  of  atutna 

l^r  value  

taled— 

Kumbif  <rf  i>haTes 

nrvalne  

liilTideiad*|itM 


1,417 

m 


iin.4H 


K(mlueJc}'.  M«r}'l«ml.  Micbignn. 


t»,IKai»  |B,«Ivlfl> 


Mimuuh.  MuDUiua. 


41 


.N<u-  Korth 
Hexicob  Dakota. 


42.ui2         I'JI.  ilIt      l,(iai.  MKI  IS.liNI  AVJM  7m>..'M> 

$l,3t6,7U.>  S11>.»>.(UI)  e^itl.  (iUU.  WIU     tl.UU.t(UU     t'.-.'UI.  4(KI  %^,>V),W) 


Aiitli<iri«Ht— 

Nufiiln'r  

■"Hr  V(ilii« .... 
li*(i'.(l— 

Nii«>*t«>r  

I'lir  vultw ... 

Iiilcnatiikiil. 
AwiwiiatiKri«d  


ffkMS       1.'<7,:>«I  i.it.iV< 

ii7»,an  akMim^iiu  «i7.tiu«,iuu 


sr.',  Htlt,!!*!  |lK,i»o,IA«J 


tl.lft'i  5MK,tiO 
«>71,>»i    S:;.,U1.4Ut  «4J47.1«> 
t7,S00   „  1300.000 


t8i>,SML 


Mii.dii    J.'.  (If.,  no 

miwo  ti.w.aw 


I.U»1  33,1110 


«,9M  SMIM 

HMO.  ODD  e,  WO.  4(10 

4t0«>  3a.5a0 

tta.m  18.301. 400 


«iu  J(0 

HUM  ?:i(i,uu(i 


U 


i>.  7U0 

J."..  1*711.  im 


« 


r.'.  3011.  nun 


|5v(tia.i(tj«  .  Sj.oui.Duii 
fM.;iio 


tH,  (lilO,  (KM)     !>.'>,  .<!;».  000 


•4,9«» 


U|,«0 


lUU 
•ItLMW 


J<)() 
•2V,  WW 


LOIS 

a  no 


!ioi.n» 
Mii,in> 


Ml  on 


i,«w 


u,«i» 
ff.aa.aw 

1I.C00 

•i,OMt,ooa 


i 


Ohio 

17>J 

toe 


,'kl«.Ml< 
t3l,,'l.'>4,1IUU 

I7l,il»l 

fao,«n 


407,011 

m.Mt,m 


n.on^sov 
i7.«ia 
ti.t» 
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TtBLu  14.— COAL,  BITUMINOUS— CAPITALXZAXION  OIT  INCOUl'OUATKD  COMPANIES:  1902— Continaed. 


SI. 


Niiii>ti«r  of  iDonrporntetl  <'rimpHDlM  . . 

Niitiitier  reporUne  rnpicaliuinijii  

Ctt|MlAl  *<UK'k  anil  tHiuds  [Mued  

..   Gftfilcal  stock 

ToUl  authorindt— 

V  inihArol  sharo*  

I'll!'  ^ilhi€  

Tiitii:  i,-iL..i— 

N(uij|'i.f  of  fhaff"!  

Far  ynlne   Jl 

IHvMeii(L'>  pnlil  

CviaiiKiii —  I 
Aiilliorlzenl— 

NlinilKT  nl  «h<ii<«.  ,1 

lur  Tiiloo  I  II 

Imiic<1—  i 
NiimWr  of  iihiinjM..' 

I"i»r  villlK-  ]  il 

DiviflelliN  piiiil  

PrelcrTv<l— 

,\ltlUnriw<l — 

NiimlKToralWlM 

■'or  TiiliiK  

[sailed — 

Nnmticr  of  »hflpe» 

l*ar  vnlnt'  , 

Uivldvodii  paid  .. 

a«n<K: 

Aulli'>ri)!Ml— 

N'miilit-r  

t*iir  Vrtirt*  , . 

Is-UftI — 

NtltlllKT  

1'tir  Vdhi*'   ,  ,  

Iiil*'r>-*t  1*1  l<t  

AiMHHUieutB  levtM  ,  , 


i 


15.nOO 


i.'v.  lir> 

51 '.'..'MO 


Tom. 


Utab. 


Viitinis. 


\Vi-<t 
Vlrgixiiii. 


I  AllothflT 

W5-.>.ni.,g. 

tortM.1 


II 
II 


hi 


S4.2.'U.»00  «1I..V>S.(IUU    r>>..W,Cai  >ll>^l)tr.|.!i(KI  '!«».  631.011    fl, 819.000 


216 


n«4.3S(l.4.'iU  tlO/278.«B    S3.1M3.WII)  S1J.570.U0U 


K.tXB,OM  n», 


W.9U 
fl4S,«W 


S.STD.on 

Htx.soo 


K...-100  •i.-.»7:<.*vO 

tt,m.sxt 


t4f\  :ri'»f,  41^1 


f  9.  aB.  7».'l 


l<1,<ill  li-).70O 


».210 

•mnoo 


•i.'..710 
t2.1!>in000 


II), ',>7:..i« 
*l».7jy.Ji)0 


|I86.168,»M 


m.  Kw,  HIS 
ei7,-'iMt>,  .im 

1,371,707 


tiiii 


,  KM,  1(10 


SIO,  2IS 


S-I7,KI7.  i'.<!7 


ill,  1 1.' 
t)5,  .Vi|,  mm 

^IKM.iM 
fi7,  UK) 


f'lji.  nil 


$3,  lll-i,  <H*l 

II. -'.Is 
Ji,  ISl.ftiJ 
*1S7,>'.>7 


m      ioi.2"<o  m.aoo 

ifiO.UOO  ■  S6,<ri'i,(»|lll  fl.:!»0.0(MI 

  fi¥..a."<o  sio.ilou 


I 

1. 


.lk-i0.lHll> 


I.ll.V^ 

!I.'JiVj.iiiii> 


&i,  I. 'ill 


T'il)  T.  JU'.  -JO.  I'.H 

?33(l,  OUU  fill,  IVi.l-.-;!  «]  1*111  ' 

im>        ("', ««;       Hi,  HI  ^ 

fSlKI.UDU  Jl.'i.m*.  '*-.'!!  ?1J,  707.  IHUI 

SI miu  J.vii ,  .i'<i  jiiri,t,  ti(k> 
 I    *-lll,7,s(i      $.m»,»uo  J 


{2.399,000 

W.T«,W.< 

IB.UW 
Sl.BW.llUO 

282,  OW 

tlsOlM 
•l,8M,(M 

2B-.'.  71W 
(1, 7'JJ,  uw 

]7,tKI0 
tl.7IIO,(lliU 

2HJ.eOO 

17,000 
«1,7W,000 

i,aH 

l.OOl 
!10l.  000 

?U»l.tKKI 

I.IKVO 

11441 
JHIU.dUU 

•14.  SM 

'Inthidw  lovgfponitvd  omniMMlMdlltitbuted  M  (ollawr  AlMin,  t;  H«rtTi  CafoHiw.  I. 


According  to  tbh  toUe  the  total  number  of  sbaren. 

ronimon  iindpf'-'fcrrod.  i-^^iii'd  nnd  imt>t:'iiidiiiLj,  liy  in.'iir 
puntt«id  hituininoiiN  i'nttl  luiiiiu^' i'iiiu|Mtiili.'.-i  opLiuiiiig  iit 
1909,  and  vcjKirtiii};  capitali/jition,  wii.-*  l!».3<>it,014,  biiv- 
Iti}!  II  pur  vrtlne  of  1!n»IM.4l'4,1.Si;.  oii  wliicli  dividends 
w*'ro  paid  to  thi"  itiiioiint  of  >(l7.35l<,N-il,  or  3.3s  per  cent 
oil  (lie  par  \  ului  <>f  tbc  aiiK-k  issued.  I>o<lu(  tiiip  iw.*oss- 
tnent8levied,#:2,8oa,001,  the  net  dividends  paid  amounted 
to  tilS,OS6,7dO,  or  2.93  per  cent  on  the  capital  atock. 

There  vvt-re  1.517  inoorpointed  crniijv.inics  oiijfajj'wl 
in  tliis  bmnoh  of  the  ctml  iudu^itrv,  and  ol  thcf^f"  UT  <lid 
not  report  capitalization.  TliCf^i.'  noiireportini,'  incor- 
ponited  companies  were  distributed  among  It;  of  tht- 
bituminous  coal  gtates,  aa  foUova:  Ohio,  18:  P(>nn«<yl- 
TlAaLB  15.-COAL.  BITUMINOUS— DISTJaBUTlON  <»K  w  -K.VKNKKS 

OCCl  I'ATIONS:  11102. 

[BwheiinulativcMn«ata«e«bowittb'pn>]ii>nioii«ilaM  muBfearofpenomiln  Ute  grlTeuciaMmcMiiira  mat  m,<x  ■nalerthiD.lbplowntwaivor 


vaiiia.  11;  Wo.-it  Virjiiiiia,  lt»:  Illinois,  7;  Kentucky,  5; 
Alal)!iina,  Colora<io,  and  Kiui-av.  i  a<  !i  r?:  Irtdiuiia,  Mich- 
iijan,  Ti'Xii.s,  and  Wyoininj».  tuch  uiid  Iowa.  New 
Mexico,  North  Dakota,  and  Wu.>ihinjrton.  1  eac-h.  No 
dividends  were  reported  03  paid  by  the  companiea 
opeiBtinjE;  in  Alaska,  MisRonri,  North  Carolina,  North 
Dakotfl.  and  Oregon.  The  interest  paid  on  liunil..  was 
$ti,llo,828,  and  the  sum  ot  :^2,ao^.iHjii  was  paid  iu  as 
asse^iMent«  on  capital  stock. 

Kiiij>l<iif.  ,x<iMl  inu/'X. — The  expeiidilure.s  re]>nrtr'd  fur 
!i5ilaries  were  $14.511, 1«24.  and  for  wajre-^,  $18i,4'-^i.','J^N. 

Ill  the  following  taMe  is  sliown  the  di.strihiition  of 
the  wa^e-earners  aix^rdin};  to  their  occupation  and 
daily  rates  of  pay: 

ACOORDINO  TO  DAILY  RATEB  OF  PAY,  BY 


MM K  rU  BAY  (WHLAIM). 

ALI.  «oc(i»Animi. 

FiKnnw. 

KAcmKina,  BLACconnnv 
CAMOtmi,  um  onRB 

r..r<.nt 

cumulB- 
UTepcr- 

A%'>-riiifi- 
nuinlKT. 

I'l  l  ■vin 
'if  liiWl. 

("iimuUi- 
ttrciwr- 
«enla(pe. 

ntiniluT. 

1'4T  K'tll 

«f  tollll 

1  'iintiiU- 
per- 

aamtMt. 

Pit  I 

III  liital. 

riimulu* 
live  |i*r' 
<'t>nt*c«. 

100.0 

100. 0 

3, 11 J 

IIIU.O 

11,  7311 

1W.0 

117 

1 1| 

imi.  II 

l.l;» 

2, 7* 

1)  4 

1 

' '  1 

iriti.  II 

u.  1 

IIU.  II 

1  0 

11 

.{ 

M 

II  1 

Uai.  (I 

u< 

1). ;! 

!W.1I 
W.7 

0. 1 

w.s 

11, WH 

'ii  \^ 

'j^.ii 
7 

111 

11.  J 
I.J 

i'i'. 
-.III  7 

'.il 
114 

l.u 
4.6 

SI".  7 

4J 

nr. 

iS.f, 
•.'.6 

W,  J 

5.',(I,U 
Sll.  7117 
7<J,  ',lll!l 

mni 
«:>4 

l.^>ll 

11.4 

111;-. 

1. 1 

.s 

l.v* 

11  N 

'>l.l 

3'J3 

.'i,  .H 

«i,  t. 

1  »  l<>  I.'.>S1  

Uy        . .  -  ...••••,••..>-.--  ....  .. 

■i."i*t  10  "J.  Ill    

'j;..'Ni  u> 'J- <-l...i. 

i.t.  1 

iS.S 
IS.  .1 

ll.fi 

ti.  1 

1-7-  u 
41.7 
2IJ.2 
11.1 

LMf 
'X7 
7VI 
*I0 
■  ill 

II.  Il 

J'r.  1 

III.  ;i 
Jl.  ll 

Il  4 

IM.  1 
.s7  .'i 
111.  7 
11.  H 
17.  J 

7J1 
!.!(« 
•.>X3 

'.1 

■j-.s,  i 

1' 
1 

>s,  'J 

1.7 

TV  i 
:^\  1 
•.1)  r. 

11  4 

■A. 2 

iHil 
I,  Jim 

I ,  Ii7ll 

1.  rJf 

4111 

.H,  11 
-11.  H 
■J7.ll 
111.1 

11.  J 

110, 1 
HI,  11 
61.  1 
11 

111.  .s 

jl.i)i>t»:t2l  -  

».-jMti  :i  111   

i;.:i7ii 
1.  m 

i.-.i 
1.  .1 
l.rt 

■J.O 
1.7 
J.  1 

IMS 
M 

Ml 

in 

0  •> 

III.  1 

i  .'1 

l.J 
0.3 
0.1 

\iX 

0.1 

i  «* 

7. 1 
1.0 

1.1 

111.11 

H  J 

1,334 

m 

U.b 

U.» 

ai 

r.i 

0.2 

0.S 

Its 

Ob4 

i 

a» 

1.0 

0.1 

0.1 

1  * 

ai 

a» 

! 

&i 

COAL. 


Tajius  15.-U0ilL.  BITUMINOUS— DISTRTBUnON  OF  WAUE<i£AKN£K»  AaX)KDlN'0  TO  JDAUUY  KATES  OF  PAY,  BV 

OCGD?ATIOVB:  IWK-Ooiitiiioed. 


T 


Ml!tril«  llKLl'BIt*, 


TlXHEKMKM  AMI  TU,t<  K 


Total  «»,J7S 


AviT- 
»(!'• 

nnnt- 


Pit 
n-iit  ui 
tvUlU 


fn-t- 

cent- 
•ce. 


100.0 


UUUI- 

het. 


total. 


im.o  I 


liilh<- 

«ent- 
«««- 


.Wit 


Her. 


I't'T  lillivv 
tuulof  per 
total.  e»nl- 
a«e- 


Ijcrx  (Itlin  0..'i«  

O  'HI  II.  1.1  74  

0  7."i  tn  0  W  

l-lKMi.  1.24  

l.rilii  I  .IH  


Ill 


1  r.Mii  I  IW. 
■2.l»>  li.  J.'.'J  . 
■J.-.-A  1.1  J.!'.). 
■2..VM.i-J,7l. 

2  "ri  to  ?  m 
:M»iti.:fv'i- 
H  JiS  t.i.V4'l- 


arn)  I.I 


l-l»>  I  '  l.LTI  

i.^  uud  uver . 


IMI'. 
UK) 

;iiti 
WW 

••MO 
milk 
I'll* 
.m 


100.11 

96.9 
W.fl 
96.  .1 

«i  3 
SVJ 
72. 1 
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ThLs  table  shows  tlmt  tin-  ii.iijoritv  of  inliilt  «'iit;<> 
earners  reoeived  wagt>s  Iwtwt'cii  $1.75  and  $2.74.  In- 
cludint,'  <)<'<'Ujmti<)ns.  thi-  I  (r'_''<^--t  niitnlH'i'  <>(ii- 
biTMxnl  ill  a  single  i-at«'  <frt>u|»  wa-i  n  jHn  tfd  us  ri'ioiv  - 
ingr  from  $2  to  $3.94  jnt  i!ay,  2">.;5  p«'i  .  ni  mllint;'  in 
tlia<  jj^t'onp.  From  this  i-alo  tho  iiunilx'fs  lU't-n'ii.st'il 
ifgularly  its  thf  tatrs  of  pay  dorroasoil  btlow  ^^li  or 
incroaaod  above  '•'imM.  In  tlio  c1h.ss  of  ongimMTs  To.4 
por  cent  were  employed  at  daily  rutes  mnjpnj;  f  rum  ^2 
to  $2.74.  wnA  in  the  cXan^  of  firemen  73.5  per  «'<'iit  at 
niifs  niiijriiiir  fi-oiii  ^l..>«>  to  f2.S4  pep  day.  Of  tbi- 
6,73i>  initcltiiii.'.'ts.  blacksinitha,  carpenters,  and  oiIkm- 
mecbanii's  employed,  4.-li4.  or  65.4  per  cent,  wore  [«iid 
from  $2  to  $L'.74  per  day.  The  iniiioi-s  (-oust itnted 67.4 
per  cont  of  all  4>iiiploy«n's:  tlie  largeiit  uiimb<>r  in  any 
rat*'  jrroup  appi'iir  to  bavt>  received  from  ^-l  i\>  ^i'.Q4. 
Hut  Oil  aci-oiint  of  tlio  mining  boiiijj:  doiu'  on  a  toiuMi;^*- 
basis  the  daily  ratesi  of  pay  are  largely  euliuiateii  and 
averages.  There  wai*  pntd  m  wag<As  for  the  mining 
of  bitiiiuinous  ri>al  on  :i  ii»nii;i;;i  ImisI.s  the  sum  of 
$lJi^,055,8&4.  Ttte  daily  mtcs  of  pay  to  miners'  helpers 
show  a  dutribution  over  a  much  wider  mngetban  is  the 
with  othiT  ocfiipalions.  Of  tlie  tiiiilx'riiiL'n  and 
track  layers  o^tAi,  or  ti(>.ti  per  cent,  were  paid  at  rates 
nuiirinp  from  $2  to  $2.4!>.  and  flO.S  per  oent  received 

from  s;i.."iii  In  ^-I.IA  per  .  Tin-  .'i,'i:.'s  fmy^  under  I<i 
years  of  age  (constituted  '2  per  cent  uf  all  ouipluyeesj  74 
per  cent  reoeived  from  $0.7ft  to  $1.24  per  day.  The 
ramMQing  wSige-esniets,  cbseified  m  nil  otihers,''  com* 


prised  <'>H.t;j;j.  uikI  coiistitiit4><l  L'l.ti  per  cent  of  all 
wii^je  earners,  and  TT.5  per  eeiil  of  the  number  wen) 
paid  at  du^^  rntcs  rangin*,'  from  !!il..1n  t<)?^:i.41'. 

.\s  shown  ill  l  able  »iO  the  lai  <f«'st  nninlKTof  men.  for 
tiie  iiuliistry  as  a  whole,  wiis  eniphn  «Hl  in  Deeenilier  und 
(he  smallest  number  in  .luly.  th(>  maxiinuni  aixl  miniiiiuli) 
iminln-rs  licinsr  only  about  7  per  eeet  n'n've  ami  Ih-Iow 
the  averaj.'e  mmd»er.    Mit'bif^an  sli.  ■  n  uvy  falliii»r 

otf  from  .\pril  to  Aiiga'st,  but  as  a  rule  the  iAaX»»  do 
not  .show  any  wide  fluetimtionH. 

('fiitfii'-t  irork.  —The  expi-nditiire  fOF  OOUtniCt  work 
amounted  to  $J,244, 1 14.  and  Ti.oM)  men  were  employed 
thereon.  This  was  for  tuiinelin^i:.  shaft  »inkin'r,  and 
like  W(»rk  done  under  eoiitinct. 

SupjMUx.  iDiit.  ri'ils.  It  1x1  iiilx,:  lliii)enn»  tirpett»a, — The 
eo?st  of  .»!upplie.s  and  materials  report^'d  amounted  to 
lS24,7'.*.H,'.tii2,  or  10.4  per  e«>nt  of  all  e.\iM'ns4>s.  and  was 
the  largest  item  next  to  the  amount  paid  for  salarieii 
and  wa^».  The  amonnt  expended  for  misoellaneotts 
expi'n.s4's.  $16.T74.4.'i!».  comprised  §7,44:i.<i.s!i  for  royal- 
tieti  and  rent  of  mine  and  mining  plant,  and  ip^,83:i,37u 
paid  for  rent  of  offices,  taxes,  and  other  anndriea.  Mia- 
<-elluiieou.H  expenses  form««l  7  per  cent  of  all  expenses. 

P/yjiltwtivn  hjf  Httii'&s.  — In  the  following  table  m  shown 
the  total  production  of  hituminonn  enal  by  «tate8  dnr^ 
inj^  liW):;.  tliH  distri'iutinn  nf  t!i.'  ]iriiiluet  tVir  <'onsiimp- 
tiou,  and  tlie  value  uud  average  price  per  tun  at  the 
minee. 
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Table  16  COAL,  BITL'MINOl'H— PRODUCTION,  BY  STATES  AND  TERK1TORIE8:  laOJt 
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The  foUowing  is  a  review  of  the  prodnetion  of  bitu- 
minous (-ohI  in  the  several  states  and  tcrritorii-s: 

Alabama. — The  i-ojil  fields  of  Alalwnm  belong  to  the 
gTMkt  Appalitcbian  systeuj.  which  extends  from  the 
northern  part  of  I\Min-<\  K  ;iniii  to  the  centrHl  jiart  of 
AIal>aniii.  The  eoal  beuriiijj  luinmtions  which  Id'come 
quite  narrow  in  passing  throu«:h  Tennessee  witU-n  oui 
anddcnly  in  the  northern  part  of  Alahanm  utid  cover 
about  50  p«r  cent  of  the  northern  hulf  of  the  stat«. 

The  total  ooal  ami  of  Alabama  i8  estimated  at  6,500 
square  milen.  There  are  19  counties,  all  north  of  a  line 
drawn  midway  across  the  Mtate  from  eaiit  to  west,  which 
are  underlaid  by  eoal.  In  only  11  of  these,  howrvi-r. 
is  coal  produced  at  present  on  a  oonnnercial  scale. 
These  11  counties  are  Bibb,  Hlount.,  Culliiaaa,  Etowah, 
Jefferson,  Marion,  St.  Clair.  .^Iielby,  T^aloosft^  Wal- 
ker, and  Winston.  The  coal  producing  region  is  di^nded 
into  8  distinct  hasinsordistricta,  which  are  known  by  the 
names  of  the  rivei-s  whic  h  drain  them,  the  HIaek  War- 
rior, the  Coosa,  and  the  Cahaba.  The  Warrior  district  is 
the  largest,  but  the  dhaba  is  the  prineipal  producer, 
the  county  of  .Jefferson,  which  includes  the  city  of  Hir- 
minghani,  in  the  Cahaba  district,  contributing  more 
than  SO  per  cent  of  the  state's  total  output.  , 

\\\  of  the  e<):il>  of  tile  state  are  classed  ariionj^  the 
bituniinuuii  varietieti.  Some  aro  coking  coals  of  good 
quality,  and  to  these  is  due  the  rapid  {rr(>^"^  ot  the 
iron  and  steel  iiidusi ries  of  the  ^tate.  The  develupnieiit 
of  these  industries  and  of  coal  luining  in  Alabaiua 
during  the  last  quarter  of  a  century  has  been  one  of 
uniisiul  rapidity. 

The  oensos  of  ItiiO  reported  a  production  of  coal  in 
Ahbama  for  that  year,  of  946  tons,  and  at  the  census 
of  1A60, 10,SOO  tons  were  reported. 


The  distribution  of  the  coul  prodiietion,  by  counties, 

in  llt'>2.  is  shown  in  the  followinfj  table: 

Tablb  17. — Ctial  iinidiiciion  of  Alalmma,  by  connlie*:  J90S, 
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Accordiiijr  to  the  CeiiMis  report  of  is7<i.  the  produc- 
tion for  that  year  vi&s  13,2UO  :«hoit  tonii.  The  output 
did  not  reach  100,000  toms  until  1876,  but  in  1880, 
accordinyf  to  the  Tenth  ("eiisns.  it  had  increased  to 
323,i^72  tons.  From  to  1605  there  was  u  rapid 
increase  in  production,  until  at  the  height  of  the  Birtn- 
in<rliain  boom,  in  iss'i.  it  ic-u  lied  a  total  of  •_'.41»'-»,oiM) 
.short  tons.'  With  the  bursting  of  the  bubble  and 
the  temporanr  eolkpse  of  the  boom,  production  fell  off 
to  less  than  •J.tMio.oiMi  tons  in  l.KSt!  and  1887.  but  as  trade 
conditions  became  settled  the  coal  mining  iiidu-stty 
improved  and  since  1888  has  shown  an  almost  continual 
iiffowtli  in  ])rodiietion.  At  the  Kle\cnlh  <"en-.n-.  in 
ISSi*.  the  production  amounted  to  ."...">7l'. tons,  about. 

1' L'uitol  8taU-:<  4.ieulugiutl  .Survuv,  "  Minenil  liueountfs  ol  the 
United  States,"  1802.  fugBSSS. 
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eleven  timos  what  it  waa  in  In  11>U2  it  reacbed  |  92ti5,5iS),  miHcelianeou«expeii«etiiuuuunt4>tl  to4iT34,U7ii, 

the  nuxtmuin,  th«  output  bein;;  10,354,570  short  tons,    nid  $1,219,310  vas  expended  in  (he  punthase  of  snp- 


Tho  selling  value  of  this  product  tA  tinb  minea  was 

The  woMt  paid  io  wagM  is  1903  was  $7,841,457, 
salariea  amounted  to  $700,449,  contract  work  coat 


plies  and  materials. 

A  sumniarv  <>f  the  statistics,  by  oouotien,  is  given  in 
the  tulfewing  table,  only  those  coantieB  being  reported 
separately  which  produce  a  total  of  200,000  toua: 


Tabue  18  RITMMAKY  BY  000NTIK8  HAVING  A  PRODUCTION  OF  200,000  TONS  OR  OVER:  1902. 
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<  liu'Uulin  lIlDiiiit.  Cullainii,  KKiwult.  Marii-m.  <4I,  Cliitr.  sh4'll>v,  anil  Win>lnn. 


Alii'xiv.'  Tiiore  arc  u  huuiIht  of  liM-alities  in  the  ter- 
ritory of  .Viaskii  wh<>re  coul  .scanis  of  workable  thieknf^^ 
and  (piality  have  been  loeated,  but  it  has  been  inipo.ssi- 
l>le  to  secure  exact  stutisticH  in  i-(^pird  to  thi'  production. 
Mr.  AHi'  1  n.  Brooks,  of  the  UniteHl  States  Geological 
Survey,  in  his  ro|Kirt  entitle'!  *'Tlic  ('oal  Ue.sourees  of 
.Viiisksi," '  stati's  that  the  coal  luineM  of  Alaska  \vhi<  li  have 
pnxluced  aome  coal  ia  the  pnet  may  be  divided  naturally 
into  three  HOpamte  provinees  or  districts — the  Pacific 
eOH.-t  district,  the  Yukon  distriet.  and  the  .Aretie  coast 
district.  The  Pacitie  cttast  district  includes  all  the 
mines  locat<-d  on  Pacitic  coast  waters  tuid  on4i  dcpuHitat 
Koot/nahoo  bay.  one  at  Controller  Vmy.  one  «t  Homer 
(on  Cook  inlet),  and  three  011  the  .Vlaskan  peninsula 
at  Chignik  river.  Ilerend<'en  Ijuy,  and  foga  Ltland. 
The  Yukon  district  includes  all  the  niinea  on  or  near 
the  Yukon  river.  Of  these  then  are  six,  three  of 
which— kuoWD,  reetpectively,  a»  Ko,  1,  Williams,  and 
Blatchford — are  on  the  Yukon  river,  between  Anvik 
and  Sulalo;  the  Pickurt  mine  is  lo<'at«l  a  short  dis- 
tance Dortbcast  of  >iulato,  on  the  Yukon  liver;  the  Drew 
mine  near  Rampart;  and  Nation  River  mine,  between 
Fort  Yukon  and  Fortymile.  The  .\rttic  coast  dis- 
trict includes  two  mines,  the  Convin  and  the  Thetis, 
located  on  the  Arctic  ocean  near  the  eeventieth  deprw 
of  north  latitude.  .Mr.  nn»iK>  -tut.  -  tliat  nt  the  time 
o£  his  visit  to  the  region,  in  ilK)2,  the  mine  on  Kootx- 
nahoo  bay,  the  only  one  in  MUtheastern  Alaska,  had 
Ikh'u  shut  (lowii.  lie  also  reports  that  at  Controller 
Ijay,  3u  milet4  mat  uf  the  mouth  uf  the  Copper  river,  an 
excellent  coal  baa  been  discovered,  and  extensive  prepa- 
rations are  under  way  for  developing  the  field.  It  ia 

*  United  BtalM  Oeolegical  8«tvejr,  "Min.  rul  l!»«onn-wo(  lh»> 
Called  fltotn,"  iMtt. 
*Tw«nty4ac(Nid  Annnal  Report  of  the  United  fitatea  GeoloRical 


probjible  that  this  iu(iu>  will  iK'conie  a  producer  within 

a  j-hort  time. 

The  only  mino-s  in  Ann>rican  t«'rritory  from  which 
any  production  wa!»  rejx)rted  foi"  were  the  A\'il- 

liamsmine,  on  the  Yukon  river  Itelow  Kulta^'.  and  the 
Homer  projM'rty,  on  Cook  itil<  t.  The  Mrst  inenlion«'d 
property  pro<lucetl.  in  l!*Oi:,  L7>»t>  tons  of  coal,  which 
was  u«ed  principjill\'  on  the  steamers  plying'  on  the 
Yuk»)n  river.  The  I'ickart  mine,  also  on  th»'  Yukon 
river,  was  o{>erated  for  a  short  time  durinj;  but 
was  doaed  down  in  .Inly.  No  exact  information  us 
t4i  the  atnount  of  coiil  t)blained  diirinj,'  this  time  has 
been  secured.  The  Homer  luiuv,  on  (^Kik  inlet,  pro- 
duced 51-'  tons,  nio-st  of  which  wa»  obtained  in  the 
course  of  the  development  of  the  property.  .Vt  thiti 
point  a  railway  about  7  miles  in  lengtl'  connects  the 
mine  witli  the  navipible  waters  of  Cook  iiih't,  where 
docks  and  coal  bunkers  have  been  established.  The 
three  mint»  on  the  Alaskan  penin«nbi  have  been  opera- 
t«'d  at  (litfereiit  times  durinjf  the  last  twct  «lec4ides, 
but  no  production  was  reiwrted  from  them  in  1SK>2, 
although  the  one  on  Gbignik  nver  is  known  to  have 
prodiK-ed  sctme  ciml  to  supply  the  lix  nI  -teamers,  and 
the  inuuo  is  true  of  the  one  on  I'njpi  Island.  A  coui- 
pany  was  organised  during  1902  to  extend  the  devel- 
o]tr!i('itts  of  the  mines  on  llerendeen  bay.  but  no 
production  WHS  n>porte(l  from  it  durinj.'  the  year.  The 
two  mines  in  the  Arctic  coast  district  have  Ih-cii  worked 
from  time  to  time  during  the  la«t  twenty  years  to  sup* 
ply  whalers  and  revenue  enttCTR.  bnt  the  operations 
have  lu'vei"  reachcil  th.'  iliL'iiil\  ni"  i(l^lK~tl•^  .  im 
record  of  their  actual  priKluction  hius  bei'ii  .sci  ured. 
8ome  attempt,  however,  at  xystematic  deyolopmcnt 
has  Ihm'u  re«ently  made,  and  a  small  amount  of  coal 
wan  »hipp4jd  to  Nome,  where  it  was  ^^d  to  have 
brought  a  good  price. 
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MIK£S  AND  QnARRI£& 


Mr.  Artl  ur  J.  Collier,  aissi^tiint  geol(»gi.>*t,  Tnited 
State^i  (ieolo^kal  SoTTOj,  who  iniulc  u  ^ix^fial  iiivesti- 
giition  of  tliooiml  rcitourocs  of  tlie  Yukon,  has  published 
hiu  results  lu  Bullotiri  Xo.  "Jls. 

Daiiag  tiie  field  hpusou  of  ISM)2  Mr.  Collier  wan  ablt- 
to  secnre  more  dL-liaito  data  in  i-ejfard  tu  the  pix>duttion 
ol  the  dilTtTi-Mt  niirios  alotij,'  tho  Yukon  river  than  hnvo 
heretofoi'o  Ihhmi  ohtaincd.  He  r^tatcn  that  the  Willintns 
mine,  on  the  Yukon  river,  5o  miles  lielowKuitag, which 
WHS  first  known  ae»  the  Theiu  luine,  wm  the  only  mine 
IB  American  territory  on  the  Yukon  whii-h  was  worked 
continuously  during  the  seawn  of  Thi^  mine 

was  oi)ened  in  I'JOOand  produml  some  eoal  in  thai  year. 

The  Piekart  mine,  lo  miles  above  Xulat<»,  waso|)ened 
in  1S9S,  and  pi-odueed  some  eoal  eaeh  year  from  that 
time  until  VM)2,  when  it  was  aluindoiuHl.  No  deliiiite 
statement  as  to  the  amount  of  ecNil  jniKlueed  during 
this  time  hsu  boon  obtained,  but  the  output  was  pi-o)j«- 
hly  hptween  2,000  and  8.tKiO  ton«.  The  first  mine  to  be 
op-ned  on  the  Yukon  river  was  what  is  known  as  the 
Nation  Kivor  mine,  5:i  niilej*  below  the  international 
boundary.    AVN>ut  ton<«  of  eoal  are  said  to  have 

been  produeed  fnmi  this  mine  in  1^7}  the  mini"  has 
since  lieon  .shut  down  and  is  not  uow  openittil.  The 
next  mine  to  opened  was  what  is  known  a.s  the  Drew 
mine,  alK)ut  2.">  miles  aUive  liamimrt.  This  min<>  was 
worked  from  lt>i>7to  during  ivhicb  time  the  entire 
production  is  estinuitfid  to  have  amonnted  to  about 
1.-2W  tons.  The  Rlutehford  mine,  n  miles  helow 
Nulato,  wa«  opened  in  18118  and  produced  some  coal  in 
1899,  1900,  and  1901.  It  is  estimated  that  about  mo 

tons  were  produced  at  this  mine  durinjr  these  yi-ars. 
What  in  known  a^Mine  No.  1,  about  25  miles  below  the 
Williams  mine,  was  worked  dnrin^  the  winter  of  189B, 
and  produced  about  ;n)o  tuns.  Since  that  time  it  has 
been  shutdown.  Mr.  Collier  estimates  that  the  total 
amount  of  coal  produced  in  American  tenitory  on  the 
Yukon  from  lNt>7  to  l'.M<:».  im-hisive.  is  alM)ut  It.iHio 
toan — thiii  total  being  distributed  annually  approxi- 
mately as  iollowa: 

iVoAwtim  ^eoof  OH  tAe  Yvkon  mtr:  1S9T  f»  isog. 
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All  of  these  mines  are  I<h;ii..i  immediately  mi  the 
Yukon  river.  The  coal  from  them  has  been  used  prin- 
cipally on  the  river  steamers,  though  a  smaller  amount 
has  been  used  for  domestic  purjaises  at  Dawson  and 
other  points  along  the  river.  At  Dawson  the  coal  sells 
at  from  $15  to  iji20  per  ton.  Co4»l  delivered  at  the  river 
honks  from  the  Yukon  mines  s«^IU  for  from  llo  to  i^l'l 
per  ton  at  present^  though  in  jearts  past  prices  have 


lieen  higher,  and  in  1900  coal  was  filing  for  §1,')  jXT  ton 
at  the  Dn-w  mine,  .\dding  the  pnxiurtion  of  the  Cook 
inlet  mine  to  that  of  the  NVilliams  mine  in  llH):i.  the 
total  production  rejMjrted  for  the  territory  is  found  to 
be  tona,  valued  at  $11».04S.    It  is  known,  however, 

that  some  coal  was  also  produced  at  the  Corwin  minei, 
at  Chignik.  and  at  Hen-ndeen  hay,  but  since  no  definite 
rejiorts  have  lH>en  obtained  fmin  these  localities  they 
are  not  includeil  in  the  aKtve  stateuu-nt.  The  actual 
pi-oductiou  in  the  territory  for  11*0:.'  was.  thei-efoi-e. 
probably  wniewhat  larger  than  that  i-eported. 

Ariama«. — According  to  Mr.  Josepli  A.  Tail',  of  the 
I'nited  States  Ceological  Survey,  the  Arkansas  «  oal 
field  is  a  direct  contiiuialion  of  the  Indian  Territory 
coal  field,  and  c'xtends  from  the  western  line  of  the 
state  in  an  easterly  diri'c(it>n  a^Kkut  75  miles.  It  fol- 
hiws  the  ^■allev  of  the  Arkansas  river,  which  passes 
from  west  to  ejtst  about  the  utiddle  of  the  main  Iwuin. 

The  north  edge  of  the  field  lies  upon  the  sraithern 
f(K)lhills  of  the  Iloston  mountains,  which  form  the 
.southern  liiuit  of  the  Ozark  uplift.  The  southeni  border 
of  the  fieltl  is  near  tl»e  Ouachita  mountain  ridge«i,  which 
extend  from  the  vicinity  of  Little  Bock  westward  into 
Indian  Terrib  r\ . 

The  coals  vary  from  bituminous  to  semianthracite, 
the  latter  having  a  high  reputation  as  a  smokeless  do- 
mestic Tuel,  its  >a)okelc«s  qualitiee  t-ausing  it  to  be  re- 
ceived with  great  favor  in  the  cities  of  the  Mkaiwippi 
valley.  It  burns  witii  a  slHut.  h<>t  tlame  and  leaves  a 
romparatively  small  amount  <>f  ash. 

The  censiw  of  18C(»  re])orled  the  production  of  2<M} 
tons  of  i-oal  for  Arkansas,  luit  the  reports  of  the  .Ninth 
Ceii»a«  contained  noaccount  of  production  for  this  state. 
The  production  for  1880  was  mnall.  1-1,778  short  toua, 
having  a  value  of  The  wages  j«iid  amotuited  to 

ISe2U,850.  In  188U,  at  the  taking  of  the  Eleventh  Cen* 
Mis,  the  production  amonnted  to  37$),584  i»hort  tona^ 

vahunl  at  S:^'.'i'>.So<>.  In  ll»o2  the  pntduction  had  groWD 
to  l,M43,9»Ji  short  tons,  valued  al 

The  atatiatiea  of  production  in  19i>i,  by  countiee,  am 
given  in  the  following  tablo: 

Tablk  \9,—i)ml  imtludim  i^Ailmua*,  ^  eoKntU$:  t90t. 
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In  the  following  table  is  presented  a  sumiuary  of  the 
statitftioi  in  connection  with  the  coal  productbn  of 
Arkansas: 


COAL. 

Tuu  aO.-8IIMMABY  BY  COUNTIES  HATIKO  A  PRODVCTIOK  OF  300,000  TONS  OB  OVER:  1902. 
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Cal'f<in<i<i.  —  All  of  tlir  coal  iiiIik"!  in  li<itli  ( 'ulifDi'iiiii 
and  Oregon  i.s  of  the  lignite  variety.  In  California 
there  are  a  namber  of  ratber  widely  sept  rated  fields, 
thechiof  of  whifh  hit  tfir-  Mt.  DiaMo  and  Oorml  Hol- 
low. The  pi-incipul  pruducliuQ  in  liH)^  was  from  Ala- 
meda and  Contra  CoeCa  ooimtiea,  the  former  producinjf 
al>ont  .s*"  jxT  (•(■nt  of  tlit.'  stato%-  total  oulpiil.  Siii;illi  r 
aiuuutil8  were  mined  in  Kern,  Monterey,  Uiver^idu, 
and  Siskiyou  counties.  In  a  number  of  otber  counties 
Coal  veiiif*  liave  ln'eii  piM.spt'ctvd,  tiiid  lh«'  couiiti^-s  of 
Aiuudor,  Buttp,  Del  Norte,  Fi-Cino,  Orange,  and  Jsan 
Diego  hare  produced  some  lignite  coal  in  the  past. 
Tliesi"  Tiiiiio^.  howi^vi'f.  \m\o  hrrn  n'in(idotirrl  fruiii  one 
cause  ill-  iUiotliiT.  jiiiiu  ijMilly  ilif  tiuiilitv  oi  tlio  nml. 
although  then'  was  also  liifficulty  in  tho  uiiniii^'.  The 
CormI  Hollow  li«>ld,  which  is  the  oin  in  Alameda 
county,  luis  a  coiij.idemlile  advantage,  oti  lui^oiuii  of  its 
prosiiuity  (o  Sail  Franci^^'o,  wlitMe  the  piotluc  t  liuds 
its  prim  i]ial  market.  The  total  proiluction  of  lignite 
in  California  during  WHii  wji-s  only  M,'.»S4  .short  tons, 
■d  compared  with  ir.t.SSO  short  tons  in  issd. 

The  connwratively  siiiull  eoal  mining  industry  of 
California  i.s  snlijected  to  influences  whieh  do  not  alfett 
other  states.  One  of  these  is  the  exportation  of  wheat 
from  the  I'acitie  seajxjrts.  Vessels  cjtrrying  wheat  as 
an  outgoing  eni^go  are  .ipt  to  l>ring  liack,  at  a  low  iiite 
of  freight,  eoals  from  .\ii>trali:t  or  .lupan.  When 
such  is  the  case  the  demand  for  California  coal  falls 
off.  In  the  years  lSi(i»,  I'.HJM),  and  11H>1,  aoeording  to 
the  reports  of  the  L'nited  .States  Geological  Survey, 
occurred  the  largest  outputs  of  coal  in  the  titate  of 
Ualtfomia  jsince  1880.  The  production  in  1902  wn» 
reduced  much  l>elow  that  of  Ihese  years  on  account  of 
the  Urge  priHlucliou  uf  crude  pelroleuni,  the  uae  of 
which  fbr  fuel  piirjmses  in  the  manufacturing  industries 
of  the  state  developed  very  rupidly  in  UKcj. 

ViAorado. — ^The  eoal  fields  of  Colorado  liave  been 
fully  d«8pribed  by  Mr.  S.  CL  Hills,  In  Mineral  Besouroes 
of  th.  ['iiifi  d  .'stjit^.j;,  They  have  also  Keen  de- 

iicribcil  in  considerable  detail  by  Mr.  L.  Storrs  in 
the  Twenty-second  Annual  Report  of  the  United  States 
Cieological  ."Purvey.  I'ait  III.  ( leologiciilly ,  tli>  'i.al 
bearing  rocks  of  Colorado  are  eoniiued  to  the  Upper 
Cretaceous  coal  measures  and,  with  only  few  excep- 


tion-.  to  till-  Lai-arnir'  fonnatioii  in  thi'>r-  iin-a.-urc-.  The 
ciMil  bearing  territory  \^  found  along  both  the  eastern 
and  western  flanks  of  the  Roeky  mountains. 

The  cn;il  [iroilufing  area.s  are  dividt'4  iiLto  "  ltfoujiis. 
tlio  Ka^iteni,  Park,  and  Wei^teru,  the  tielii^  of  each 
group  being  separated  by  areas  of  great  devation  and 
erosion.  The  groups  are  again  sulKlividinl  into  ili>tiiu  t 
deldij,  a»  fullowsi:  The  Eai«lern  group  into  the  liaton, 
Oanyon  dty,  and  South  Platte;  the  Park  group  into 
the  Middle  Park  and  Como;  and  thi>  Western  group 
into  the  Yauipa,  Grand  river,  and  La  Plata. 

The  coal  6elds  of  Colorado  contain  every  variety  of 
coal,  frnni  t!ic  ty|)ical  lignite  to  tin;  true  anthracite. 
The  area  ol  the  latter,  however,  is  very  huuII,  Mr. 
Storre  stating  that  it  probably  does  not  exceed  80 
square  miles. 

Owing  to  the  aggressive  j>i  >lii  y  ut'  the  Culuiasiu  t  ue| 
and  Iron  Coiii])«ny.  the  coal  fields  of  Colomdo  have 
been  more  thoroughly  e.\phued  than  those  of  any  other 
state  in  the  Hocky  mountain  region.  Mr.  nill»i.  in 
his  report  on  Minend  Hesources  of  the  l'nit«'d  States, 
18Uji,  estimates  the  available  gi-oss  towiage  of  the 
Colorado  fields  at  45,197,100,000  short  tons,  and  esti- 
mating 7.'>  per  cent  of  this  as  re("<M '•l  alilr,  the  net 
available  supply  is  placed  at  33,8y7,«S00,i  H)O  tons. 

The  production  of  the  state  in  IMS,  by  counties,  with 
the  distribution  of  the  product  for  consumption,  was  as 
foUowii: 

Tails  81.— OmI  ytraAMMtM  e/Caiumio,  ty  «M«lte«.'  /MW. 
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MINES  AND' QUARRIES. 


Coal  mining  op<!nitions,  as  far  ax  known,  bpjjan  in 
Colonido  in  lsti4,  thn  production  in  tbnt  year  iiiiiount- 
ing  to  rtOO  tons.  In  ISTO  fho  amount  prorltu^oii  was 
5,(>40  short  tons,  and  at  tlie  tukinji:  of  the  Tenth  Census 
the  production  amounted  to  462.747  tons.  In  1889  it 
had  ini-reased  to  2,544,144  ton.s,  and  in  it  amounted 
to  7,401 ,348  tons.  The  United  States  Geological  Survey 
ojttimatos  that  the  total  uiiioiiiit  of  <  (i!il  produced  in 
Colorado  from  18e4  to  the  dose  of  Hm  was  68,842,054 


tons,  or  about  one- fifth  of  1  per  cent  of  the  net  available 
supply  estimated  by  Mr.  Hills. 

During  1902  coal  was  prfKluci  il  in  (  olunulo  in  18- 
counties,  but  in  7  of  these  thens  were  not  moi"e  than  2 
estabUehuieiit^,  ao  that  the  stetistiw  of  these  7  have- 
been  combined. 

Tho  following  table  is  a  suuuuary  of  the  statistics  by 
coontiiea  wh«re  the  produetioii  was  SOO,OQO  ahort  tons: 


Tablb  ass.— yf.MMAKV  BY  COUNTIES  HAVING  A  PRODUCTION  Of  200,000  TONS  OR  OVER:  1902. 
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The  coal  fields  of  Illinob  form  by  far  the 

greater  portion  of  the  great  Central  coal  field  which  un- 
derlies the  larger  part  of  Illinois,  the  southwestern  |)art 
of  Indiana,  and  sevenil  counties  of  western  Kentucky. 

Nearly  three-fourths  of  the  state  of  Illinois  is  un- 
derlaid by  productive  coal  nieiLsures,  the  entirearea  Iwing 
estimated  at  42,<.tO(>  square  miles.  This  is  the  largtwt 
coal  bearingr  ftrca  recorded  for  any  state  of  the  Union. 
There  are  mni«  coutitim  !n  thiN  Mtate  in  which  rani  i.': 
proiUiced  fh;ui  in  iin\  ntlicr  of  I'liitci!  Stuti---.  tin- 
production  in  l'J<)2  being  reported  from  i>4  dillenMit 
oountiea.  In  9  of  these  the  production  exceeded 
l,0<)0,00<t  tons,  and  in  !•  moi-e  the  pi-ofluction  W!i-  li< 
twee n  .500, (MK>  and  1.(KH),(MH)  Ions.  The  coal  is  princi- 
pjilly  bituminous,  of  the  dry.  non*  (ikiiig  variety. 

In  1902  (be state  was  the  second  in  importanoe  anviti'.' 
the  cod  producing  states,  being  ontmnked  «nl> 

Peniisvlvaniii .     It>  [noilnrtlini  \v;i-  lii.M  |H'i-      III  III'  the 

total  production  of  the  United  States;  the  \aluc  was 
9.8  per  eent  of  the  total  value.  The  output  in  lOOS 

amounted  to  ;V2.»3i»,37a '^Itort  tons,valuedat*:ri.!»  J;-.l*In. 
At  the  takinjr  of  the  Eleventh  Census  the  proiiuctiori 
of  colli  in  lilin<'i^  was  12,Hi4,272  .short  tons,  worth  at 
the  mines  §1  l,7.'»."),2it3.  Tho  total  production  of  the 
state  during  the  census  year  1HS0  was  6. 11. '.377  short 
tons,  valued  at  $S,77!t.832. 

The  expenditures  reported  were:  For  aalaries. 
f1,5fl4.H.S3:  for  wages,  $24,876,801;  for  contract  work. 
$i!4,ffl>0;  for  miscelliuif>(iti>  rxiienscs,  .l'.'s.Osi:;  iuifl 
for  supplies  and  mjiti'riiiU.  ^i,S34,444.  The  incoi'jK) 
rated  comimnieK  paid  si;s<i.4.ss  in  dividends  on  capital 
stock,  and  $21*', .556  in  interest  on  bond.'^. 

The  production  by  i-ouuticn  and  the  disposition  of 
the  prodnet  are  diown  in  Table  23. 
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A  sumnwrj  of  the  statintics  by  ctmuties  tmving  u  production  of  2UO,0(K)  tons  or  over  is  given  in  the  fDllowiiig 


table: 
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Indian  Twr/^^ry,— The  ooal  areaa  of  Indian  Terri- 
tory form  u  jwrtioii  of  the  Wej4tt>ni  toiil  rifid,  ami  iire 
directlj  connected  with  the  ooal  fields  of  KaoiiiUi  on  the 
north  and  those  of  ArkaniHU  on  the  past. 

The  },Tc;iliT  iKirtiiiii  of  the  ilcvelnpini'iit  Im-^  l»eoii  in 
the  Choctaw  luttion,  iu  the  territory  tributary  to  the 
Miasonri,  Kanaas  and  Texas  Bailway  and  the  St.  Lonis 
and  Sail  Friuit'ififo  Ilailnmd,  which  crtKs.s  the  torritor^v 
frotu  north  to  south,  and  to  the  Cboctaw,  Oklahoma 
and  Gulf  Railroad,  (SNMslnfr  it  from  eatit  to  west. 
Workable  areas  akti  undt'rlH'  ulmiil  hulf  of  tin-  ('(htq- 
kee  nation,  all  of  the  Creek  nation,  and  the  nortlicaxt 
comer  of  the  Obiekaaaw  nation.  The  area  underlaid 
))y  workiilili^  '^cams  U  estimated  to  eoutain  about  I4,fi48 
W)uarc  miles. 

The  entire  producthin  in  the  territory  was  from  the 

Chnrokop  mid  Chortiiw  iKtdnns.  tlic  lattiT  .  ontributing 
by  far  the  larger  portion.  The  first  recorded  produc- 
tion was  In  1880,  when  the  amount  was  reported  as 

la<M»47 -hort  toil-..  By  tlic  tunc  llir  Kl.'\.'iil!i  f'.'ii-iii!< 
wa.s  taken  this  pro<luctiuii  hud  im  nu.st  il  tti  7a:i,.S^2  ron.s, 
or  .5(t  ]>ercent:  in  1902  it  had  ^.Town  It)  2,820,666  ton«. 
Of  the  Hiiiuunt  of  i'oal  produced  during  190'2,  2.5ST,lO'l 
ton.-*  were  loaded  at  niinen  for  .•ihipmeiit;  2.'>,!M»S  tons 
were  sold  to  the  local  trade  and  uned  by  cinployeea: 
96,017  tons  wei-e  used  at  the  iiiineK  for  fte;uii  .iiiii  hoat, 
and  111,551  tons  were  made  into  coke,    i'he  avenige 


price  per  ton  received  for  ooal  waa  tl.51,  aa  compared 

with  *1.70  in  IHKt*. 

IiuUam. — The  coal  fields  of  Indiana  underlie  the 
counties  in  the  southwestern  portion  of  the  state  and 
fonn  ajxirtiijii  nf  ilw  l:ii  <^e  Central  coal  field.  Ther*-  are 
said  to  be  at  leiust  8  workable  coal  bedii,  although  aa  a 
usual  thing  not  more  than  8  of  these  are  found  in  worka- 
h\o  t!ii<  kti(-.>  ;it  any  one  l>>i-jility.  ami  yom-nilly  there 
is  otdy  one  bed  that  can  be  worked  from  one  shaft. 

The  eastern  part  of  the  ooal  fields  of  Indiana  is  noted 

for  its  production  <if  wliut  ii*  known  a-<  Imliiina,  or 
'•Brazil''  bloi'k  coal,  wliitli  is  in  favor  a?,  a  tioiuestic 
and  steam  fuel.  This  coal  receives  its  name  from  the 
almost  perfect  I'ectaagular  bloi'-kifi  into  which  the  c<jal 
naturally  breaks  l>ecau.w  of  the  pronounced  cleavage 
plane.s  interjfectitit.'  i  ai  li  other  at  l  ijfht  angles.  Some 
cannel  and  some  sscmiblock  coal  are  also  produced  in 
this  state. 

Tlie  production  in  UK)^  amounted  to  i),44«.424  -hort 
tons,  valued  at  $10,;}»»,«)«K).  In  18Sl>  the  production 
wiLs  n^iKjrtcd  by  the  Kleventh  Census  at  2,84.5,0,57  short 
tons,  valued  at  12,887,852,  and  the  Tenth  Census  ia 
1880  reported  the  production  of  that  year  at  l,4.54,:i27 
short  tons,  valued  at  1.iii.'258. 

Table  2a  sbow)»  by  counties  the  total  production  of 
Indiana  in  1902,  the  disposition  of  the  same,  and  the 
total  amount  received  for  the  roal  sold,  t0|{ether  with 
the  average  price  per  ton  at  the  minea. 
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MINES  AND  QUARRIES. 
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The  pruduclionof  Indianu  in  VM'i  included  l,iul,544 
sborlf  tone  of  block  and  MiniMock  coat,  1,000  tons 
of  splint  roiil.  iiiid  Xdi.iMKi  tons  ot'  rannci  i-oal.  Tho 
remainder  of  tho  product  wn><  noncokiog  bituoun' 
ons  coal.  Thf  if'ixn-t*^  mining  oxpt-nses  inenrred  in 
till?  prodiiitiini  f)f  Indiiina  i-oul  in  W^>'1  wito  as 
follows:  For  salari ('.>*.  !fi.').H(>.49:;;  for  wages,  !?".:{iHi,^:.'5; 
for  contmct  work,  ^-i*j.*;>K;:  miscellaneous  t>.\.pi  iis«!i8, 
iM4'.t.(t."4;  and  ffn-  su|)pli<>.^  and  niatf rials,  !¥7-_*!<.U>4. 
The  dividends  paid  by  incorponite<l  companies 
amonnt«d  durini*'  the  year  to  !|14ll.::^:^'>,  the  interest 
jMiid  on  IxmkIs  to  ij'lH.Tvitt,  anil  a.sst^ssinont.s  wen' 
levied  tu  tho  amount  of  $$IS,70U.  The  statidti<» 
of  mining  oix^mtions  during  1902,  in  counties 
havinu^  a  production  of  300,000  tons  and  over,  are  as 
follow!$: 


Tabus  afl.-SUMMAKY  BY  CX)UNTIES  HAVING  X  PRODUCTIOK  OF  200,000  TOKS  OB  OVER:  1902. 
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'  liirlijiK'H  imti'il*.  K'""'"  1"  'JlhwHi.  KiK'S.  Miirllii 

Iowa. — The  uortheru  [Uirt  of  tli*>  \\'<>.'>torii .  ual  arid  is 


in  the  southwestern  portion  of  Iowa,  alM)ut  two-tiftlis 

4if  thf  "tatp  bcinj;  underlaid  by  coal,  which  U  iniin'il  in 
m  cou»tio4>;  -l  of  thos«'.  naiiioly.  Apimiioo.'vi'.  MaiuiNkii. 
Monroe,  and  Polk,  produced  about  twu-thinls  of  the 
total.    The  total  coal  jiroducinj^  area  i>  esliiiiat^'d  at 
20,(H)U  square  luilcis.    The  product  \s  of  tho  dry  non- 
coldllgvarioty  of  bituminous  coal,  with  small  amounts  of 
lilook  and  i  :mtii  l.     U'it  li  tho  exception  of  th*'  'ili":  k  niul 
caunei  coals,  tiic  product  is  ifcnei-ally  hotter  adapted 
for  steam  raising  than  for  an  j  other  industrial  purpo^. 
Some  attempts  have  U'eti  made  to  ooke  thr-  Iowa  coals 
«u  u  commercial  basis,  but  owinj;  to  the  rom])etiti<Mi  of  I 
the  higher  gfrade  product  from  other  sounes  tlurat-  j 
teuipt«  wore  not  profitable  and  have  Iwon  al>an«lono<l,  [ 
and  iioi  iikr  lias  bet'n  made  in  lowu  since  iSi'l.  iu  which  1 
year  157  t'>ii'~  uerc  produced.    The  ooalu  aVB  usually 
high  in  Imtli  sulphur  and  ash.  | 

miuinjr  in  Iowa  Ix-j.'an  at  nuito  an  early  date,  an 
uutjmt  of  3fi0  tons  bavin^r  been  reported  as  oar  ly  as  1S4h. 
The  Eighth  C4!n!«u8  showed  that  tha  production  for 
1860  was  41,920  .short  tons.  By  1870  it  had  jrrown  to  ! 
288,487  tons,  and  in  1880  to  1.401. 11(>  tons.  Tho  con-  j 
sus  of  IHKO  showed  a  production  of  4,<'!t5,:}'>8  tons.  By 
la02  it  amounted  to  5,9<)4,7(>t5  toiw.    In  aiuouut  of  pro- 


't-rrv.  ."^iM-'iirt  r.  aii-l  Wurrfii. 

ductioii  Iowa  ranked  ninth  amoug  the  cool  produciug 
states;  in  the  states  west  of  the  MiwisBippi  river  it 
sto<xl  second.  C'olomdo  beinjr  tir>t. 

Th«  fuUowiug  table  shows  tho  jtroduction,  distribu- 
tion, and  price  of  coal  in  Iowa  bj- counties  during  1002: 
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COAL. 


The  detailed  litati^tics  for  the  mining  of  coal  in  iuwa  during  l^^,  in  counties  bnviog  a  production  of  ^uu,U0U 
Uma  or  over,  are  abawn  In  the  fbllowing  table: 

Takx  28.— summary  BY  COUKTI^  HAVIir<;  A  PKODUCTION  OF  SMJOBO  TOSS  OB  OVER:  1902. 
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•IttelmlN  Adam  Dallas,  Davln.  Oievm,  Gndirie^  Jeffanog,  Kaoknk.  Lucai,  I^e.  ftnit.  Stmy.  Taylor.  Van    

eoiuitr  bad  a  pmducUan  aiiwwllin  amoD  toaa,  mil  li  not  abmni  K|Mcately  la  oraer  lo  afiild  ditctgaiag  the  oiientbHM  of  tadlrMoal  «i|i«MtMa.) 


Wamn.  Wa^e.  aad  WetMMr.  (Lvoaa 


SanMu. — The  Knnr^x  i-ual  areas  lie  entirely  in  tiu> 
eii>(iTii  ]M)i-ti<>ii  tlif  >.tiit<>.  tho  wcNtorn  bouiuliirv  of 
the  \V<'.'it<'ni  coiil  iivia  irnvt'rsinjr  Kan-<ti>  in  sin  almost 
dne  north  and  M^uth  liii<-  Iruiii  MuinIdiII  roiiiitv.  udjoin- 
inj;  tlu*  slat*'  lino  <if  Ni'lnnskii  cm  tin  rnntli.  to  ("liau- 
tttuquu  county.  ii<ljoiniiiir  Imliaii  'rt  iriturv  cm  tin' 
south.  There  are  some  isolat-ed  deposits  in  tin*  fcntial 
))<>rtioii  of  ihf  state,  l)nt  tlic  Uitls  arc  tliin  nnd  tin-  coal 
is  of  iufi'iior  ijuality  ami  not  at  prc.stMit  mined  on  a 
couiuiercial  scale.  The  larger  poition  of  the  ))r(«liie- 
tifin  is  obtained  from  the  eoiiiitie.s  of  Cherokee  iiiid 
Cniwfoi<l.  in  tlie  >onllieH!>teni  c*>rnfr  of  the  state,  these 
3  counting  oontribnting  about  90  ikm-  cent  of  the  entire 
output.  Tht'se  'J  i-ounties  are  underlaid  liy  the  Lower 
Coal  Moa.sures.  whieh  form  the  I'lUstern  portiou  of  the 
We.stern  tield.  and  which  contain  the  moat  important 
and  pioduetive  beds. 

The  produetioii  of  tht^  .state  is  iLsed  prijieijKilly  fttr 
domestic  and  railroad  eonsiim|)tion.  A  small  tpiantity 
of  (■c)ke  is  ma<le  at  irref,'uhir  intervals  in  (.'lienikee 
county,  the  coke  beinjr  utilized  by  the  zinc  siuolters  in 
the  immediate  vieiiiily.  The  larger  portion  of  the 
product  is,  like  that  <;f  Iowa,  of  the  dry,  mmcoking 
variety  of  bituminous  coal. 

Coal  odninifas  an  industry  in  Kansas,  so  far  as  le*  - 
ords  are  conoerned,  l*e«^  iu  Itkiii,  when,  ai'conlinjj  to 
the  rejKjrt  of  the  United  States  Geolo<riad  Survey. 
36,891  tons  were  prodiieed.  In  issn,  at  tln^  takinj;  of 
the  Tenth  Oensun,  the  pi-oductiun  of  cuul  in  KaoiKM 
amounted  to  7T1,443  short  tons.  In  1889  it  had  in- 
creased to  2.221. t^^i  tons.  In  11M>2  it  aniounte«l  to 
6,266,065  tons.   The  development  of  the  coal  mining 


industty  to  Knuxs^  as  in  the  adjoiniof;  atntea,  Iowa  and 

Missouri,  has  kept  pace  wirti  tin  irw  ren-r  ..f  ji.ipula- 
tion  and  the  establishment  o:  muuuiiu  lui  jiij^  liitli.^iriDs. 
The  markets  are  re>trit  ted  to  a  comparatively  limited 
il  l  :i.  and  the  coal  is  not  shippetl  to  poiuls  far  distant 
lioiii  the  mines.  Any  increase  in  piuduclion  from  thi.s 
part  of  the  H^'eatern  mil  lield  maybe  aeee|»tei|  as  in- 
dicativ  r  in  Imi-'j-c  ]i;irt  tif  the  development  and  jrrowth  of 
population  ami  maiiiifactureis  within  the  '.i  .stJUe.s.  The 
statistics  of  production  for  1902  are  as  follows: 

TAawt  afi,—Ca(U  production  ^  tCmtm,     emmHe$:  IMt, 
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ilndudei  AlvMiau,  Bourban.  CbOcf,  Jawail,  tAfa«tle,  and  RapoUk!. 

There  are  only  3  eonnties  in  the  state  the  production 

of  which  in  l!Hi:i  exceeded  20o.ihm»  inn-.  Tlie.se  coun- 
ties were  Cherokee,  Ciawfurd,  and  Leuveiiworth.  The 
statistics  of  mlartef,  wages,  and  other  expenses  in  these 
counties.  u<  <  iiMijian  d  with  the  production  apd Taliie, 
are  tthowii  iu  Table  3U. 
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088  MINES  AND  QUARBIES. 

Tajw  80^mtMARY  BY  OOUNTIES  UAVINO  JL  P]10J>UC1'I0N  OF  200,000  TONS  OR  0V1£B:  1«B. 
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Chmd.  GDfllir.  FnmkUM,  Jvwid],  Labglleb  Unn,  0«i«i  and  BcpolUk. 


Kentudhr. — ^Kentucky  in  the  only  am  of  the  United 
Sta(<'-^  wtiox'  i  oul  [irodiu't  in  driiwn  from  more  than  oiii" 
of  the  great  coal  Holds.  The  coal  producing  counties  of 
the  eastern  portion  of  the  state  are  included  in  the  eoa) 
measures  of  tho  Appalachian  s\>itoni,  while  tho  wutherii 
oxti-euiity  of  the  Western  coal  tield  hi  found  in  the  west- 
ern counties.   More  than  half  of  the  entire  production 

i.-i  otUairn^il  fi'oiii  tlir  (■ouiitii-.  in  flic  svotcrii  |j:irt  nf  thi' 
state.  The  Appalachian  system  covers  the  eutirc  east- 
ern portion  of  the  state  to  an  extent  of  10,800  f»quare 
miles,  and  fhp  portion  of  the  western  part  nf  thn  slut«' 
underlaid  by  coal  i«  estimated  to  contain  ri,H<JO  j^juare 
nileR,  making  a  total  area  of  16,100  fiqaare  milea. 

Tlif  principal  producitifr  criuiitic-^  in  tin-  cu^tcfn  [vni- 
tioa  of  the  state  are:  Bell,  iioyd,  iircathitt.  Carter, 
Greenup,  Johneon,  Knox,  Lanrel,  Lawrenee,  Lee,  Pu- 
laski. KockcaHtle,  and  Whitley. 

Those  in  the  western  portion  are:  Butler,  Chri.stiun, 
Daviem,  Hanooek,  Henderson,  Ifopkina,  McLean, 
MuliltTiliorir.  Oliio.  I''ni(it\.  iiiiil  Webster. 

The  coai  found  in  tiie  eai^teru  portion  of  the  i<t«le  is 
usually  the  fwraibitnniinoBS  variety,  free  burning  and 

noncoking,  but  the  different  sennit  rontprise  all  vari- 
etioij  of  bituminous  coal,  from  bituminous  shale  to 
eannel  eoal.   Rome  of  the  ooaU  io  tiie  eastern  portion 

of  the  .'it.itp  liiuc  11  Iiii^'h  reputation  h<  stenni  prmlitrer^. 
particuhirly  that  kind  Itnown  as  tho  .lollico  coul,  wiiich 
i-.  iiiiiml  in  Wlutley  county,  Kentucky,  and  in  Cantp- 
beil  county,  Tonnonoon    A  oon^enble  quantity  of 


coke  U  nude  from  roal  rained  in  Hopkins  county  in  the 

Western  <'oal  Held.  an<l  in  lU^ll  county  in  th«'  southern 
portion  of  the  Eastern  district,  'i'be  state  possesses  some 
of  the  finest  beda  of  cannel  coal  knotm  to  exbt  in  the 

I'nited  States.  It  is  mined  hutli  in  the  eaiitern  anrj 
westeiii  districts,  and  is  distributed  widely  throughout 
the  esjitem  cities  as  a  domestic  ^te  coal.  This  can- 
nel vo:i\  eoniniands  a  imieli  liitilior  ]iT'ice  at  the  mine 
than  the  ordinary  bitumiuou.N  aud  scuiibituiuiuous  coal 
mined  in  the  state. 

Thr  pinrliu'tion  of  eannel  eoal  in  Kentucky  in  190S 
auiountcd  to  05,^17  short  tons,  the  largest  output  of 
this  variety  of  coal  obtained  in  any  of  the  producing 
stafr-  T!u'  <  (  iiiJus  of  ISIO  credit-  Ki  iitucky  with  a 
production  of  23,«»27  short  tons,  and  at  the  census  of 
1800,  285,700  tons  were  reported.  The  census  of  1870 
>InHVs  timt  Kcntiirky  ]irodueed  in  thai  year  IKS.)!.*!! 
.short  tonn,  and  at  the  census  of  1880  the  production  was 
946,288  short  tons;  in  1889  the  Eleventh  Census  reported 

a  ]irO(1iicf ion  of  i',:',W.7.').')  tons.  In  MHiy  the  (lutpiit 
anuMinted  to  <'.,7r>ti,;>H4  ton.s.  The  production  Las  in- 
creased steadily  since  it^H,  the  output  in  1903  being 
more  than  doiit>le  tliut  in  the  former  yrnr. 

Kentucky  ranked  eighth  in  importance  among  the 
coal  producing  states  in  1908,  and  third  among  those 
.south  of  t!»e  Ohid  -.niif  Potomac  rivers. 

The  production  by  counties,  with  the  distribution  of 
the  pr(»ductfor  eonsumptjon,  ia  shown  for  Kentnoky  in 
Table  81. 
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Hopkins  county  is  the  most  important  producer, 
huvii)^'  un  output  in  lf»'VJ  of  1  ..'.'"..tw  ?  'iliort  tori-s.  The 
larijest  mii»>>  in  rlic  hUiti-  un-  kudieil  in  this  county. 

Tu'  li  -ihow.s  the  stutintics  lelutini;  to  coiil  mining 
in  Kentucky  for  such  counties  as  produced  'iO«).OOi>  tons 
or  over  during  l'M±  It  should  be  stated  here  that  the 
statistics  do  Dot  include  a  Uag6  number  (from  1«000 


I,  MuUit,  H«ikir«e,  fwr,  RoekcMtlc.  T(tR,  Wamn,  Warncaixt  Wolr*. 

to  1,200)  of  small  country  banks  prodncinf  anjrwhei-e 

from  .T  to  ."It  tnns  of  coal  a  yenr.  rt^pnrfs  from  which 
could  not  be  obtained  by  correspondence.  The  quantity 
and  valne  of  the  ]nmluct  were  not  auffleleot  (o  warrant 
tlie  exp(!n.so  neccs.siiry  to  )«ecure  the  reports  by  peraonal 

vitiiUi  of  special  ligeulij. 


Tabu  3fl.-8UHKART  BY  OOUlTriES  HAVIKQ  A  PBODUCnOK  OF  300,000  TONS  OK  OVER:  IfiOS. 
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MINlvS  AND  QUAIMUES. 


Marylaiiil. — The  c-oiil  fields  of  MurvluiKl  iin-  u  jmrt 
of  an  extensive  Iwsin  extending  from  Sotiiei>.et  touiity. 
in  Pennsylvania,  througli  Alicj^^uiy  and  (lairett  coun- 
tiMf  iu  the  western  part  of  Maryland,  to  Tucker  county, 
in  MTeat  VirgiDia.  They  ure  sepunilwl  from  the  main 
iieldof  tbe  Appaladuan  system  by  the  (heat  Sava^'e 
mountains,  and  are  nearer  to  tidewater  than  any  of  the 
ilui)ortant  eoal  produeinjr  fields  of  the  United  States. 

In  this  refrioii  there  «K  eurs  what  is  kuown  as  the  Big 
Vein  of  Maryland  and  We><t  Virjjinia.  the  prtnluction 
from  which  lin?i  a  hig-h  and  thoronirhly  estahlislied  rej)- 
ntation  for  qualitv.  .\.s  a  hlufk.sniitliin<r  eoal  it  stands 
vUboat  a  compi^titur  in  the  I'nitcd  States,  to  ahumtali 
portions  of  •which  it  is  sliip|x'd  for  this  pur]>ose.  .Some 
Mnrjrland  coal  is  also  s«>nt  abroad  for  blaeksmilhing-and 
forge  imrposes.  Thi^  co«l  is  also  aaid  to  make  y^wA 
coke,  but  on  aooonnt  of  the  K\^\\  price  obtained  for  the 
raw  ioal  it  is  found  moiv  prolitahle  to  sell  it  in  that  con- 
dition than  to  roalte  it  into  coke.  PcaGtically  the  entire 
product  18  sold  as  mn-of^mine,  and  little  screening  is 
done  in  preparinjr  the  i-oal  for  market. 

The  lirot  discovery  of  co«l  in  Maryland  was  made  iu 
the  vicinity  of  Frosthnr^  In  1804.  and  coal  has  been 
extracted  from  this  section  almost  continuously  since 
that  date.  The  exploitation  on  a  commercial  basis  may 
be  said  to  have  befriin  with  the  constnirtion  of  the  Bal- 
timore and  Ohio  Itnilroad.  which  reached  the  coal  fields 
ill  1842.  According  to  the  reports  of  the  •'Cumber- 
land Coal  Trade,'*  which  have  been  kept  contiauouslj 
since  that  date.  >ln|inient.s  in  1842  amounted  to  l,i>13 
short  tons,  and  adding  an  estimate  of  10  per  cent  for 
local  consumption,  the  production  in  that  year  would 
Ji  n  r  bi'i  n  2,104  tons.  In  1850  th.  ( vnpoakc  and  Ohio 
Cuiiul  wu.-i  c'oiuploted  to  Cumberluttd,  uiul  from  that  date 
the  prodnetion  of  the  region  eontinued  to  grow  rapidly, 
although  on  account  of  the  o.-ini|>;irritivflv  ^nmll  pro- 
ductive area  the  increase  in  production  Iulh  not  kept 
paee  with  that  of  some  of  the  other  states  having  larger 
C0«1  anns.  Tt  t>  ttionylit  tli.'it  tlii-  nmximum  vcarlv 
production  for  Maryland  liius  1«h  u  nearly  reached.  The 
output  in  ISOSaraouatetl  to  ."i^STl.Cogsliort  tons,  valued 
at  ?5.5T!'.'^«l».  ns  cftmi»ired  with  2.1>3f».7l.''.  short  fnns. 
valued  at  1,474.  in  IHiiS),  and  2,^28,1*17  .shoit  toas, 
valucfl  at  $2,.'>S5,.'^:37,  in  1880.  The  pirodact  of  190ii 
was  distributed  a.s  foUowa: 


Loaded  at  minrr  ior  stilpoHot 
Md  to  local  UMI«  and  «Hab!. 
VMd  M  niBM  lor  Mom  mo  htat 

The  coalmining  industry  of  Mar'iliiiil  in  H'ol'  was 

considerably  benefited  through  the  strike  in  the  antln-a- 

clte  coal  fields  In  Pennsylvania.   The  avei-a^^c  price  per 

short  ton  wa-s  ifl.iw?  in  I!t02,  as  compared  with  $(>.r«t  in 

1801.   in  1889  the  average  price  per  short  ton  was 

t0.ft6.  The  bulk  of  the  prodnctioD  was  from  Allegany 

K  iiiiity.  only  2.7  jier  cent  of  the  output  in  190l2  being 

from  (iarrett  county. 


M'lrhiijan.  -  All  of  what  is  known  as  the  Northern 
coal  Held  lies  within  the  lower  peninsula  of  the  state  of 
Michigan,  between  Lake  Midiignn  and  Lake  Huron. 
It  is  estimate<i  to  contain  an  area  <jf  approximately 
11,300  (iquure  miles.  It  i«  the  only  coal  field  known  in 
the  dramage  basin  of  the  Great  Lakes  and  the  St. 
Lawrence  river.  The  coal  is  of  an  inferior  tjuality. 
when  c-omparc<l  with  that  of  the  Appninchian  rej^ion, 
having  a  high  jH-rcentag*;  of  l)oth  i  t  i  sulphur.  It 
is  prolwbly  for  this  reason  that  the  development  of  the 
region  has  been  somewhat  slow  in  comiiarigon  with  that 
of  other  rcji^ions. 

It  is  reported  that  the  {wrtion  of  the  tiokl  near  Jack- 
son was  producing  ciial  as  early  as  1835.  but  it  was  not 
until  lS<i>i  that  any  estimate  ()f  tlio  production  was 
obtained.  In  that  year  the  output  amounted,  it  is 
stated,  to  28.000  tons.  The  Census  report-  of  18T0  gave 
the  production  at  .S1..'>2S  short  tons.  In  1880,  accord- 
ing to  the  Tenth  Census,  the  production  was  100,800 
short  tons.  In  1881  and  1 882  there  was  a  little  increase, 
but  for  the  next  thirteen  years,  according  to  the  reports 
of  the  United  States  Geological  6un'ey,  the  ptoductioa 
not  only  did  not  increase,  but  showed  a  declining  teO' 
dency,  which  was  due  undoubtedly  to  the  cxces.sivo 
production  and  coii«ic<|uent  low  prices  of  coal  from  the 
fields  having  a  better  quality  or  lower  cost  of  prodnc- 
tiiin.  At  till'  l''leventh  ("«nsus.  for  the  year  IKSJ*.  the 
output  vvui>  only  ti7,4tSl  toms.  Since  1897,  however, 
because  of  the  higher  prices  of  coal  from  other  regions, 
and  al<o  bfvnu-;<''  nf  tlir  nii-rirl  iti(!u>tri;(l  "^mwtli  nf  tlie 
citieti  ou  Lake  Eric  and  Lake  Huron,  the  demand  for, 
and  the  production  of,  Michigan  coal  have  inoreajied 
with  not.ihlo  ra{)iilit\ .  Acrufdtrijr  to  tlic  i'i-|)(irt  of  (he 
United  State*  (Jcological  Survey  the  pn»dueticm  of 
eoal  in  Michigan  in  1901  w«s  l,941,il41  short  tons.  A 
strike  <if  the  mine  workei-v  in  r<'>d need  tha  produc- 
tion of  the  .state  to  S*tj4.7lH  short  tons. 

The  distribution  of  this  production,  by  counties,  i« 
shown  in  the  following  table: 

Tablb  38. — Otal  prmttuitiim  of  MUJii^an,  bf)  txumlie*.-  loOn. 
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There  were  only  two  counties  the  production  of  which 
exceeded  200,000  tons  durinji^  the  year.  The  following 
table  shows  the  statistics  of  ooal  mining  for  tbeae  coun- 
ties for  l»Od: 
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Table  34.-«»LlMikiAAV  BY  COUNT1E6  HAVING  A  PKODUCTION  OF  200»0U0  TONS  OK  OVKK:  1902. 
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TxtuM  its. — firiMliirrtiiii  III  MiiiMuuri,  liif  e<ntnHe*:  190S. 
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M/'xntiur'. — Tin- » «<ul  ari'a.-*  «>f  Missouri  )M'l<>ri;r  lo  tlie 
Wcj^forn  «<ml  ttold  iind  i  in  dor  lie  about  onc-hulf  of  tli« 
•;t:itf .  tlio  <rividiiii;  line  hcinj;:  <»iic  roiit^hly  drawn  from 
the  nortlu-a.-st(;rn  to  ttio  >ontlnvostfirn  corii<>r^  of  the 
state.  Ag  they  >)olon^r  t<»  the  stmio  Held  us  tli"--*'  <>f 
Iowa  and  Kansii.-.  wluit  has  Imh'ii  said  in  rcfrard  to  the 
iiatun!  of  tlie  coul.-^  of  tlio.xe  states  applies  also  to  the 
coals  of  Mi.ssouri. 

Piiietieally  ull  of  the  coal  piodin  i d  in  (he  state  is 
coiistinied  witliiti  its  lx»rdei's.  and,  otlu  i  tiiiniis  heiujj 
equal,  uny  increased  production  may  he  considered  as 
proltiihly  indieatin^r  h  growth  in  lucal  population  or 
indu.strv.  The  state  almost  entirolv  siirroiindetl  hv 
other  coal  producing  state.s,  and  the  lai  jre  cities  of  the 
etAtern  portion  uhtuiti  tbeir  priDcipal  supply  uf  fuel 
from  Illinois  rather  than  from  the  mines  of  Mi»souri. 

.\s  far  iUs  any  historical  n-eords  jfo.  the  development 
of  tho  coal  mines  of  Missouri  began  iu  the  «ame  year 
RS  coal  mining  in  Iowa.  Thi»  was  in  lK4f»,  whrn  an 
output  of  9,071  tons  was  ohtained.  .Vt  the  census  of 
1870  tbe  product  was  reported  a»  tons  and  at 

the  ctrnam  of  18S0,  as  M4,S04  tons.  Th<>  Eleventh 
Census  shows  the  production  in  iHSit  i<>  i  Wen  There  were  ;W  counties  in  the  state  from  which  out! 
2,557,(^23  ton«,  while  in  It  amounted  tu  ;j,9i>u,154:  i  production  was  reported  in  although  coal  is  found 
tons.  Owlnjir  to  the  natoral  restrictions  apon  the  mar-  j  in  as  many  as  89  counties.  Of  the  33  counties  produo- 
ketinp  of  Misf^uuri  coal,  its  increase  in  productitm  has  in^r  in  llH/i,  there  were  8  in  which  the  output  exceeded 
not  kept  pace  with  that  of  the  neighboring  states.  2UU,UU0  tons. 

In  Table  86  is  shown  tbe  productioo  of  coal  in  1903,  The  fltati^tics  for  the  indttatiy  are  shown  in  tbe  fol- 
hy  counties,  with  the  distribution  of  the  product  for    lowiti^  tai>I< .  t]i<  counties  producing  over  800,000  tons 

consumption.  l>(  iii<;  i;i\  rii  --riiiirately : 

Tablk  Stt.— <i»UMMABY  BY  COL'STIES  HAVING  A  i'llODUCTlUN  Ol  200,000  T0N8  UK  OVER;  1»08. 
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•  IntlodM  OiJdwdL  C«dai«  Cooper.  1Mb,  Gnmdy,  jActuttVis  UviniMCKs 
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n,  Unn,  LMnnton,  Honnw, 
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Montantt. — The  co«l  areas  of  Montana  are  included 
in  the  Itocky  Mountun  fields.  Most  of  the  dcpositis 
arc  of  the  Cretaceous  age  and  vary  from  lignite  to 
bitUDiinouH,  tlic  lignites  usually  heing  in  the  plttin^| 
ngnn  and  the  bituminous  coals  in  the  mountain  ranges. 
n>c.  coal  fields  form  a  nearly  continuous  belt,  and  cross 
the  state  iu  a  northwest-southeast  direction.  Little 
dcbulecl  investigation  ha$)»een  made  and  only  a  general 
Idea  can  be  formed  as  te  tiii-  r-xtenr  aixl  of  these 

fields.  The  coal  (K-uriiiy  aiuaa  are  oslimiUcd  lu  cuntuiii 
}{2,(KK)  square  miles.  Some  of  the  coals  ix)ssess  excel- 
lent coking  qualities,  the  coke  being  luedintliesiDeitere 
and  refineries  as  far  east  as  Omaha. 

The  tir.<*t  .statement  regarding  the  production  of  coiil 
in  Montana  is  that  made  by  the  Tenth  Census,  which 
shows  that  in  1H80, 224  tons  were  produced.  The  a«  tive 
development  of  Montana's  coal  mines  began  in  the  latter 
pint  of  the  decade  1H80  to  18!>0,  and  in  1SS)».  accord- 
ing to  the  Eleventh  Census,  the  production  was  :i»J3,301 
short  tons,  valued  at  |vS80,77H,  or  an  average  of  i?2.4-J 
per  ton.  In  1902  the  pmduction  was  l,5i)0,828  short 
tons,  worth  $2,443,447,  or  an  average  of  ^1.57  per  ton. 
Aoooidingtothe  reports  of  the  L'nited  States  Geological 
Survey  the  coal  production  of  Montana  reached  the 
marfcet  litnit.s  in  1805,  when  it  amounted  to  1.504,103 
short  tons.  Since  that  time  the  prodnctiou  has  re- 
maioed  almost  stationary,  the  maidinuin  being  attained 
in  1900,  with  a  total  of  1,6C1,775  short  tons,  and  the 


ininiuiiuu  in  lltol.  whin  ;i  tuuil  of  l,:!!*6.o.sl  tons  was 
produci^d. 

The  statistics  of  pi-oduction  in  r.»02,  by  counties,  with 
the  distribution  of  the  product  for  cousumptiou,  are 
shown  ia  tlie  following  table: 

T  vBl.K  37. — Coat  prodtKtwn  o/Monimut,  hg  rmtntin:  ifOe. 


Total  

CiirlK>n,, 

lVl)«l'll*)4t. 

>  hxentu....  

I'cnnn  

VkA  

otlmtiamUii' ... 


*  Inelodts  Itaeiladiv,  Oatlatln,  Onntta,  and  Ucagbcr. 

.\s  shown  in  the  above  tal)le  thei-e  were  t)nly  two 
counties,  Carbon  and  Ca.scade,  in  which  the  production 
exceeded  'iOO.Oi)!!  short  tons  annoally.  Those  two 
counties  together  in  10o2  ]>roduced  l,366,fifl6  shoit  tons 
out  of  a  total  of  1.5»)<),<S2:j  short  tons. 

The  statistics  of  the  industry  are  given  in  the  follow- 
ing table,  the  counties  of  Carbon  and  Cusi-ade  having* 
production  of  over  200,000  tons  each,  being  shown 
separately: 


Tauu!  38.— SUMM.ARY  BY  COUNTIES  HAVING  A  PBODUCTIOX  OF  20O,0O(i  TONS  Oli  OVEll:  1902, 
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■  Indnto  CfaoMsu.  IMHlcidB*,  Feiqm  OallaHii,  Giaafle,  Utttltet,  and  Pork. 


New  JftoMO.— The  coal  pirodndog  areiw  of  Kew 

Mexico  are  found  in  somewhat  widely  ili-ti  itiuted  fields 
or  haiuns  having  seemingly  little  c^onnection  with  each 
other.  The  three  most  important  areas  are  thoee  in 
Cn|f;ix.  t'iu  Arrilia.  am]  MiKinlr-y  coinitif-.  The  lii-st- 
wcationcd  area  is  an  extension  southward  of  the  Los 
Animas,  or  Trinidad,  area  in  Colorado,  and  occupies  the 
northwestern  portion  of  t^olfjix  fntinty.  Tlic  Lu  I'latii 
field  of  Colorado,  which  16  foimd  in  the  southwestern 
portion  of  that  state,  snddenly  turns  at  its  eastern 
e.xtrsMiiify  and  i  xN  ikK  in  a  narrow  strip  idmost  due 
south,  tlirough  Uio  ArrilKi  county  and  into  McKialey 
oonnty.  Owing  to  its  distance  front  rnilroad  ooramnni- 
cation,  thin  area  has  not  been  extenaively  developed. 


The  Gallnp  field,  whieh  ooctipies  a  long,  narrow  strip 

extending  ii'  t  ili  rin  '  -nutli  in  the  western  jwrt  of 
McKinley  county  and  into  tSon  Juan  i-oanty  on  tlie 
north  and  Valencia  coiintr  on  the  M>uth,  one  of  the 
most  (  \ti  m^'m  I\  developed  :iteas  in  the  territory.  In 
addition  to  tlicsc  tiiere  are  the  Los  Cemllos  area,  in 
Santa  Fe  county,  and  the  Oarthage  area,  in  Socorro 
counl\.  iM  '»iif!i  iif  which  mining  ojM'mti' ms  ai  p  ai  i  ii'il 
on.  These  are  the  only  lields  wliich  liavc  liceu  cxteu- 
sivelj  developed,  although  there  ai-e  some  isolated  fields 

of  econoniir  iinpiiytanir.  in  tia'  (.-i  ritury,  when  Stnall 
amounts  are  mined  for  local  cousuiuptiou. 

The  coals  of  New  Mexico,  like  those  of  Colorado, 
range  from  lignite  to  antbiiicite.   The  aathtaeite  occurs 
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in  the  Los  Cerrillos  lield,  which  haa  been  peiieti-ated  by 
Tokunie  intrusion  In  close  pi-oxiinity  to  the  oo«l  beds, 
with  Iho  result  of  alti  tlic  liituiiiinntis  coal  to  an  an- 
thnicitc  of  jfood  grude.  Tliifv  ;iaihiH«  it«  is  sold  far 
north  as  Denver  and  a.s  far  west  as  San  Francisco.  In 
IWA  the  production  was  41,326  alioit  tons.  All  of  thia 
imthracite  occurs  in  the  northern  part  of  the  field. 
Towiiril  the  south  the  coal  passes  into  coking  and  semi- 
coking  varieties  of  bitiuuinous  coal,  the  traiwition  being 
verv  frndnal  and  ahnoflt  hnperceptible.  Good  ookini; 
ro:il  \v:i<  :\]<ci  prniluml  in  Colfax  county,  t!ir  pT*ini'i]»al 
operations  beittg  near  Raton.  There  were  8  coun- 
ties in  the  territory  which  protluci'd  coal  in  1903.  In 
only  '2,  Colfax  and  JIcKinley,  did  the  product  amount 
to  as  much  as  20ii,iX)0  short  tons  during  the  year.  No 
report  of  c<i;il  pro  luction  in  New  Mexico  was  made  at 
.  the  Tenth  Ceii«u«,  the  tirvt  xeooid  of  operations  being 
that  fnr  the  t^nfted  States  Geolo|rleal  Survey  in  1883, 

iiiwliii'ti  initpiit  (if  1  .")T,* 'Oi?  ••hort  t(.ni-~  ob- 

tained. The  praductiou  repotted  at  the  Eleventh  Cen- 
sus, for  1889,  was  486,4$S  tons.   In  1902  it  was  41,826 

short  trnis  of  anthracite  and  1 .007,437  short  tons  of 
bituminous,  u  total  production  ul  i,o48,703  short  tons. 


In  the  following  table  is  shown  the  produution  in 
1903,  by  eouDtiee,  with  the  dbtilbatioD  of  (he  prodnet 
for  eomumptaon: 
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The  staUstixs  for  the  indtutiy  are  ns  follows,  ooaa- 
tio:^  produoing  200,000  tons  or  more  being  shown  sepa- 

nUely; 


T.1B1.K  40.-SUMMABY  BY  COUSTIES  HAVlSci  A  PRODUCTION  OF  200,000  TONS  OK  OVKB:  lt>02. 
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2/brtk  6Siro/tW(i»«— The  only  productive  eoal  field  in 
North  CttcoliDB  is-  A  .^mtill  lu  ea  lying  in  the  valley  of  the 
Deep  river,  just  vretit  oi  the  point  where  it  joint)  the 
Gape  Fear  rfver.  The  area  from  which  coal  may  be 
produced  is  a  narrow  strip  30  miles  in  length.  Another 
small  area  lying  along  the  Dan  river,  near  where  it 
erosseathe  Virgitiia  line,  is  known  to  eontahn  some  coal, 
but  it  hits  not  been  develojKHl  and  is  regarded  as  of  lit- 
tle promise  for  the  future.  The  only  mine  operated  in 
the  Deep  rlrer  basin  is  the  Cumnock,  formerly  known 
as  the  Kg.'^  Pt  mine.  It  was  opened  in  1S8H,  with  a  pro- 
duction during  that  year  of  ly^  tonti.  Detailed  utatis- 
ties  are  not  published  sepaiBtelj,  in  order  that  the 
cotitii  Ii'iitial  iiatui'i'  of  In,'  reports  to  the  Bureau  of  the 
Census  luuy  be  maintained. 

NwtA  ZTaioi^a.— Althoujrh  the  coal  producing  areas 
of  North  Dakota  aif  im  Imli  d  in  tli.  luti  l^y  Mountain 
helds  they  are  not  within  tiic  mountainous  Hi-cat>.  They 
lie  in  about  the  middle  of  the  st»te,  in  the  great  pbuns 
region. 


All  of  the  coal  produced  in  the  f?tate  is  lignite  and 
disintcgratef  mpiiily  ujion  (  Npovm,..  Under  present 
conditions  it  can  not  be  u«ed  isatisfactorily  in  iocomo- 
t!\'es,  but  answers  the  need  of  the  community  for 
domestic  fuel  and  for  use  under  stationary  boilers. 
Comparatively  little  labor  is  necessary  to  pnk'ure  the 
coal,  strip  or  surface  mining  lM;ing  frequently  pnu> 
ticed.  The  cuul  mine  operat^irs  have  endeavored  to 
improve  the  quality  of  their  product  by  briquetting, 
but  so  far  these  attempts  liave  been  nnsocscessful,  fut- 
ure being  doe  piiocipally  to  the  high  cost  of  binding 

materials. 

Mo  production  of  coal  was  reported  from  North 

Dakota  at  (In- Ti  iitli  Ccn-us.  In  lS8!t  the  oiitput  \v:is 
i38,iMT  lihort  tons.  This  wab  almoiit  entirely  mined  and 
nsod  by  the  ranchmen  in  the  immediate  vidnit^  of  the 

0[)i uiiiLTS.  In  l)Mt2  the  production  uiuoiinlci!  tn  '_'!'(;. .'11 
short  tons.  The  state  of  North  Dakota  has  endeavored 
to  foster  its  lignite  miniDg  induBtry  by  compelling  ita 
use  in  all  state  offices  and  iostitntions. 
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Thestetlsticsof  production  and  distribution,  by  coun- 
ties, ia.l90S,>v«  M  f<dlom: 

Tahu  41.— Cbal  pndfuHon  <tf  JVortA  Daiteta,  bg  emanki.'  tSOf. 
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UucludeH  Bufl'-lijli  Knsnimi",  Hrnl  M  ■{.i-^ti; 

Ohio. — Ohio  in  one  of  the  il  :jtatei>  whose  coal  fields 
•re  fnelnded  in  the  i^reat  A|ipal«chiaii  system.  Every 

(■<)uiit\-  in  Uic  cu-tt  rn  Iiulf  of  thf  sfutc.  with  tlip  ex- 
ception of  u  comparatively  narrow  belt  of  4  counties 
bordering  oo  Lake  ISrie,  k,  or  has  been,  wholly  or  in 

put^  nnderhid  by  OOal.  The  entire  areu  unili'i'luil)  hy 
coal  in  tbU  state  has  been  estimated  at  12,0UO  square 
miles,  distributed  over  80  eonnties  in  the  eafltem  and 
.southeastern  portions.  Tliefc  an'  nn  li>>^  tlian  1*1  work- 
able beds  contained  in  the  coal  nica-surcs  of  the  ^tatc, 
bnt  only  6  of  the  16  are  of  importance.  The  other  10 
are  woi-keH  ()y  small  njienitors,  jirodueinfi  '  nil  for 
purely  local  trade.  The  important  beds  ara  known  an 
No.  1,  the  Block  or  Sharon  coal  eeam;  No.  3,  the  Welb- 
toni  No.  5,  the  Lt>\ver  Kittaniiini,':  No.  the  Middle 
Kittanning;  No.  7,  the  L'pper  Free|)ort;  and  No.  a,  the 
FittsibixTg.  The  cmls  in  t^eae  different  beds  embrace 
nil  tho  varietiea  of  bitnminooa— steam,  gas,  coking,  and 
cannel. 

The  moat  fmportant  prodneii^  bed  is  die  Middle 

Kittanninp,  or  No.  6.  In  Athens,  Hoekinjj,  and  Perry 
counties  thia  bed  i»  known  as  the  Hoi-king  Valley  seam, 
whidi  in  the  8  eodnties  mentioned  produces  from  35 

to  4*)  per  oent  of  the  total  output  of  tlie  statf.  If  i>  an 
excellent  .steam  coal,  is  popular  for  tioiuestie  use.  and 
also  stands  high  as  a  furnace  fuel,  fur  which  purpose  it 
is  uspri  in  its  niw  state.  Tlie  liiiekness  of  thi>  scam 
varies  from  12  imhe.-.  in  Cuiuml>iana  county,  to  1'6  feet 
in  the  Hockinp  valley. 

No.  7.  or  the  I'ppt-r  Freeport,  i.-o-rcond  in  importunee. 
It  is  considered  ils  one  of  the  tH^st  steam  coals  in  the 
state,  aiul  is  t  nnsumed  chiefly  hy  the  nulroads.  The 
principal  development  of  this  l)ed  is  in  (iuern^vey  county, 
wliicli,  ill  1902,  wuH  third  in  iiiiponanee  u.s  a  eoal 
pmlucer. 

The  Wellston,  or  No.  2,  is  also  an  important  producer, 
the  chief  operations  l>eiiitr  in  the  vicinity  of  .laekson 
and  Wellston,  in  Jackiici  ty.  It  is  a  free,  open 
burning,  noneoking  coal,  used  to  a  eonsidenible  extent 
in  its  raw  state  among  the  local  blast  furnaces.  It  also 
stands  high  in  popnlarify  as  a  domestic  fuel. 


The  No.  1,  or  Block  coal  seam,  producc.«i  a  good 
steam  and  domestic  coal,  but  its  chief  use  is  as  a  bla.st 
furnace  fuel,  for  which  purpose  it  is  used  raw.  The 
furnaces  which  first  substituted  eoal  for  eharooal  used 
this  coal.  What  is  familiarly  known  as  "Massillon" 
coal,  in  the  northern  part  of  the  state,  is  mined  from 
this  bed. 

No.  5,  or  the  Lower  Kittanning  bed,  i.s  l>est  known 
for  its  coking  qualiUes,  it  t)eing  the  only  coal  in  the 
state  from  which  a  fair  grade  of  coke  can  be  made. 
Little  coke  is  made  from  it.  however,  owing  to  the 
proximity  and  cheapness  of  iiigher  grade  coking  coals 
in  Pennsylvania  and  West  \'  i  rgi  n  iu.  The  coal  from  this 
lied  finds  its  principal  ii-c  as  a  steam  fuel. 

No.  8,  or  the  Pitttiburg  seaiu,  uuderliei>  the  whole  or 
parts  of  the  counties  of  Jefferson,  Harrison,  Belmont, 
tiuernsey.  Athens,  and  Meigs,  in  the  southeastern  jxir- 
tion  of  the  state.  While  not  the  most  important  coal 
bed  in  the  state,  it  is  looked  apon  as  one  of  the  chief 
future  sources  of  supply,  owing  to  the  approaching 
depletion  of  some  of  the  other  beds. 

In  the  following  table  is  shown  the  prodnction  in  1902^ 
hy  counties,  with  the  distribution  of  tiwproductfor  con- 

-.unijition: 
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Coal  mining  in  Ohio  liegan  du"ing  the  first  ijuarter 
of  the  nineteenth  century,  hut  the  exa<  t  date  of  the 
lirst  operations  is  not  known.  The  (irst  shipment  of 
which  there  is  a  record  was  made  from  Summit  county 
in  1828,  but  it  is  not  known  h<  ^  ii:u<  li  coal  was  in  this 
shipment.  In  1838  the  entire  coal  production  was 
i*cportcd  as  ll9,952i  short  tons.  In  184U  the  jiroduction 
was  140,586  short  tons;  in  1860  it  amounted  to  1,133,596 


COAL. 


tons,  and  in  ls7r»  it  WM  2,83*>,r)r)r»  tons.  The  Tenth 
Cciifiun  reported  an  output  of  r»,(K)N.5)t;i  short  Idiih  for 
the  liM^al  year  ending  June  a<t,  1S80.  The  Klevcnth 
Census,  for  tlic  culnular  year  188S>.  sliowod  a  prodiu  - 
tion  of  !i,!i7<j.7s7  short  tuns,  and  in  ItfQS  it  reached  the 
maximum  rerord  of  ti:5.."»lli,h!»4  Khorttons.  Th«  value 
of  the  prodiut  in  lMS'.>  was  S;t,355,+iX).  an  avenifre  of 
$U.M  per  short  ton.  In  1002  the  product  wac»  val- 
ued at  $36,958,789,  or  $1.15  x>er  ton.  It  is  not  believed 
that  tlie  record  made  in  lHO:i  will  be  j|;reatly  oxeeeiled 
in  the  future,  a^*  much  of  the  best  coai  land  ba«  been, 
oris  rjipidly  becoming,  exbauftted. 


As  will  be  seen  from  the  fore^'oinij  tal)le,  there  were 
counties  prodaciug  coal  in  Ohio  during  11>02. 
Fifteen  of  these  produced  more  than  •20i»,ik)0  tons  each, 
thus  contributing  tons  of  the  total,  or  an 

average  of  over  1,500,000  too«  each.  The  14  other 
counties  produced  893,679  short  tons,  or  an  average  of 
about  ti3.)50tj  tons  each. 

The  totai  amount  paid  in  wages  at  the  Oliio  coai 
mines  in  1903  was  $16,693,464;  other  expenses  reported 
amounted  to  *4,072,0l'8,  making  a  total  of  ^'Jl.fi«5,487. 
The  statistics  of  the  industry  are  shown  in  the  followiog 
table: 
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OngQU, — Oregon  has  only  one  productive  coai  field. 
This  is  known  as  the  Coos  Bay  field,  in  Coos  conntj. 

If  i-  diivctly  on  the  coast,  giving  water  ti-uns|)ortation 
for  the  production,  most  of  wiiich  is  sent  to  San  Fran- 
cisco, Cal.  According  to  Prof.  J.  S.  Newlwrry.  coal 
•was  mined  tin  Coo.s  Ijay  in  IS.'i.').  but  records  of  these 
earlier  yeur«  are  entirely  wanting.  In  19Ht>  the  pro- 
duction amounted  to  64,869  tons;  in  190!2  it  was  66,648 
tons,  sh'  >^vin^r  f^  it  the  industry  has  not  developed  much 
during  the  last  thirteen  years. 

iRmnsy^ttM.— The  bituminous  coal  areas  of  Penn- 
.sylvania.  wliirh  embincf  tn  arly  ttii-  ciitlic  western  lailf 
of  the  state,  form  the  northern  extremity  of  the  great 
Appalachian  field.  Every  county  in  the  state  west  of 
thi-  .Mlot^tiPiiy  mountain^  I  iiiiluiii-  r(iul  hid-df  er-ononu'e 
value,  while  .several  outlying  basins  liust  of  the  moun- 
tains are  also  extensively  mined.  The  entire  bituini- 

n<-,\\-  fn  il  piWucing  area  of  Pennsylvania  is  estimated 
t<i  idiiuiii  about  1,"».N00  sipiare  milcji. 

Ill  the  northern  ]H>rtion  of  t lie  istate  the  deposits  are 

found  prinei()nlly  in  defai  !n  'l  Im^tns  .seatt<'i'ed  through 
the  counties  of  Hradford,  C  iiun  itiii,  Clinton,  Crawford. 
Klk.  Forest,  Lycoming,  Poller.  Tioga.  \'eimngo.  and 
Warren.  To  the  .^xith  and  soutlnM  -l  df  tlie.se  the  <'oul 
bearing  rocks  cover  all,  or  nearly  all,  of  tiie  couutietiof 
Allegheny,  Armstrong,  Beaver,  Butler,  Cambria,  (Mar- 


ion, Cleartieid,  Fayette,  Greene,  Indiana,  Jefferson, 
Mercer,  Somerset,  Washington,  and  Westmoreland, and 

portions  of  HIair  and  C4?nter  counties.  The  Hunting- 
don, or  Broad  Top,  basin  lies  east  of  the  main  coal 
fields,  in  Bedford  and  Huntingdon  counties. 

The  counties  of  .\llcgheny.  Fayette.  Givene,  Wash- 
ington, and  Westmoreland,  in  the  southwestern  corner 
of  the  sbite,  contain  the  upper  productive  measures,  in 

whieii  is  fi'Uiifl  fin-  fatnoiis  Pitt.slm Iicil.  |)iii1i:i1<ly  ttie 
largest  aud  mo^it  productive  single  coal  nima  in  the 
world.  It  is  from  this  bed  that  the  celebrated  Tooghio- 
gheny  gas  coal  of  tlie  I'itlslmrg  district,  in  ^Mli  jiln  ny 
and  \\'asliiugton  counties,  in  obtained.  Farther  to  the 
east  it  produces  the  famous  Connellsville  coking  coal  of 
Fayette  and  ^\'(>'tt!loreland  counties.  In  Maiyliincl  it 
yields  the  well  known  Cuuiherland  uoal,  while  some  of 
the  best  coals  of  Ohio  and  West  Virginia  are  also  mined 
from  it.  In  fa<'t,  it  may  l>e  .said  thfit  -n  qutdtty.  a<  in 
quantity,  the  coal  contained  iu  the  Pittsburg  bed  is 
equal,  if  not  superior,  to  any  bituminous  ooal  io  the 
world. 

Among  the  other  bed^  iu  the  slate  are  the  Upper 
Freeport,  Lower  Freeport,  Upper  Kittanning,  Lower 
Kiltanning.  ni<i>^l>urg,  nrtKikville,  Sharon,  Mercer, 
bewickley,  and  a  numl>er  of  other  le^is  impurtaut  ones, 
all  of  which  are  described  in  detail  in  theTveoify-Seoond 
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Aumiiil  Report  of  the  I'liitod  Statt's  (jt-oloirical  Survey. 
Part  III. 

In  the  pnMliirtion  of  coal  PciinsylvaiiiH  far  oxct'ods 
any  otlior  stato.  Tlu*  coiiiliiiu'd  output  of  uiitiirtn'ito 
and  bituiuinou.''  cual  iu  Ponn»«ylvaiiia.  from  the  bojrin- 
ning  of  the  industry  until  l!Hi2.  ha«  each  year  exceeded 
50  per  cent  of  the  total  production  of  the  United  States, 
the  single  exception  in  UK>2  \mvimg  been  due  to  the 
deereaso  in  anthracite  production  caused  by  the  long 
strike.  The  bituminoas  product  of  the  state  alone  has 
for  many  years  iHu-n  from  35  lo4i>  jn^r  cent  of  the  total 
hituininons  coal  output  of  the  country.  In  I!H»i<  Penn- 
!<yivHuia  produced  9ti,574,3*(7  short  ton?,  of  bituminous, 
ooaloutof  a  total  of  2(5«i,iil(J.,s44  sh<irt  tons,  the  per- 
centage for  the  state  l>eing  i^l.'.*.  In  1SS!»  PerniHylvaiiia 
produced  3G,17i,08'.»  tons,  or  S7.s  per  cent  of  u  total  of 
95,8SW,0a6  tona.  At  the  census  of  Isso  the  total  bitu- 
minous output  was  4'i,831.7.VS  short  tons,  of  which 
Pennsylvania  produced  lS,4:2i>,H>3  «ihort  tons,  or  4;^  ])er 
cent. 

The  output  of  bituminous  coal  in  the  state  of  Penn- 
sylvania during  the  fi^H'al  year  endinjj^  June  SO,  1880, 
WM,  as  stated  above,  LS,4:2.'j,10:i  short  tons  nd  the  vidue 
of  this  product  was  $ls,r)fi7.1i'!t,  or  an  average  of  $l.Ui 
per  ton.  The  totjil  amount  of  wages  paid  during  this 
year  mia  $10,86S,o83.  During  the  calendar  year  1  ><8}t. 
PeDDsylvaoia  produced  a  total  of  3$,17i,089  abort  toui^, 
or  nearly  double  the  output  of  the  census  year  1880. 
The  value  of  tliis  product  at  the  mines  was  $27,958,»la, 
or  an  averajje  of  |0. 77  per  abort  ton.  The  total  amount 
paid  in  wages  in  188d  was  990,738,047.  In  1903  the 
total  bituminous  production  of  Pennsylvnnia  was 
98,674,367  short  tons,  or  times  that  of  and  H 
tiroes  that  of  1880.  The  total  value  of  the  prodnct  in 
190-2  was  ?lo0.03-2,4t>(),  an  avemg^  ..t'  si  .OS  p^r  ton,  the 
higher  value  in  19o:>.  as  compared  with  that  of  the  pre- 
ceding eensnaes,  l>eing  due  principally  to  the  demand 
created  for  bituminous  coal  liy  tin-  -lim  tage  in  the  sup- 
ply of  anthracite.  The  total  amount  paid  in  wages  in 
the  bituminous  coal  mines  of  Pennsylvania  in  190S  was 
$ft»,846,902.  In  1S80  th(>  average  wage  cost  per  ton  of 
coal  produ^  was  39  cento;  iu  1889  it  was  57  cents;  and 
in  1902  it  was  61  cents.  In  1880  the  wage  cost  was 
tM(u:il  tn  .'S.I  prr  cciit  of  the  average  selling  price  per 
ton;  in  188*J  the  wage  cu^t  watt  74 per  cent  of  the  selling 
price:  while  in  1909,  owin^  to  the  high  values  caused  by 
the  strike  in  the  antlmn  iti  i  iM^'ifin.  the  wage ooeC  was 
only  dO.5  per  cent  of  the  selling  value. 

Of  the  ^  counties  in  Pennsylvania  from  wbidi  a  pro- 
duction wa.s  reported  :ii  l^Hr',  thorc  wore  •_'  counties, 
Ifayette  and  WestcuorcUuid,  the  output  of  which  ex- 


<-cede<l  Is.iNjO.oiH  i  .vhort  tons  each.  Two  other  counties, 
A ;  1 1  ;.'heny  and  Cambria,  each  ex ceoded  1  <  0(  M  t,i  KiO  tons:  4 
oliiers,  Washington.  Clearlield. .letferson,  and S<)Hier«e(, 
each  exccctlcd  5,tH)o,O0o  tons;  uikI  4  more,  Ariii- 
.strong.  ('enter,  Indiana,  and  Tioga,  producetl  between 
l.OiHj.OOO  and  L'.oOH.iNKi  tons  each.    The  2  countien 

i  of  Fayette  and  Westmorelanil.  together,  produced  nearly 
,">.0(Mt.ooO  tons  inoi-e  than  the  entire  state  of  Illitiois, 
which  was,  iu  l!t02,  the  second  .state  in  the  productiam 
of  coid.  and  .")0  percent  more  than  West  Virginia,  which 
nmked  third  among  the  coal  producing  states. 
The  statistics  of  pruductiuu  iu  Peuusylvaiua,  by 

J  counties,  iu  HH>2,  with  the  distribution  of  the  product 
for  consumption,  aiie  shown  in  the  f<}lioiwing  table: 

Tabue  44«— Cbof,  Hill  III  in-Hir,  .,(  i^  ntuglvtaua—prodaetioH 
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'  Ilii'linU'r  ("llne'iii,  ilrft-tit-.  iiti<l  Lvcijuu'iik. 

The  vcnsuii  niturnji  for  11/U2  show  timt  iiM  corpora- 
tions were  enga^^ed  in  bituminous  coal  mining  operations 

in  Pennsyh  niil:i.  Of  ttn  >i  .  "l-2h  re))ort»'d  their  capitali- 
zation, iihowing  a  total  capital  stock  i^Mue  of  :i,56&,4tki 
shares,  the  par  valne  aggn>gating  9lR0,Sft8.0S8.  The 
dividends  paid  during  the  year  uth  unti  d  to  >«s.;t7s.ii,>s4. 
while  aiiiieijiiuients  were  levied  to  the  amount  of  $:^7,llo0. 
The  expenses  reported  for  the  mininir  of  bitnmt- 

liiiir-  I  Mill  ill  Peiiiisylviiliiit,  e\.  liNi\i-  nf  ..n 
bond.s  aud  the  cui«tt<  of  the  jsales  departments,  were 
978,869,528.  The  statistics  for  the  industry,  by  coun- 
ties, the  productioti  <  if  whii  ii  ^nnonnted  to  200,000 
tou«  or  more,  arc  shown  iu  the  tollowiug  table: 
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T.utui  -45.— iSL'MM.UiY  BV  COUNTIES  llAVLXU  A  l*li01>L'CTlUN  OF  L'OH.lXK)  tOSa  *)R  UVKK:  1»IR!. 
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t Include* Clli)liHi.Elk. Greene. «D>1  Lrramloit.  (Clinton  and  EUiamlin<Mb  li*d«  pn)danllan«xo(«dlnKm,inD Mm, ta^ 
tanvoiddiidMln9ttieo|ientI<'n>:»f  iiii1lvl<<Mfil  ripcmtnr^.i 

nesK,  but  oaly  one,  kaown  locallv  as  the  BrytWD  bed,  is 
mined  at  the  premnt  time. 

The  .Ipllico  \tns\n  forms  the  wo.stcrn  part  of  the  t'oal 
lield  in  northern  Tenne88««,  and  euibraces  portions  of 
Scott  and  Campbell  counties,  in  that  stale,  and  por- 
tion:^ of  Whitley  and  Knox  counties,  in  Kentucky.  The 
coal  bearing  fonualiout  in  thii*  basin  are  thiiuier  (hun 
thom  in  the  Middlesboro  basin,  thinning  out  rnpidly 
toward  tlie  northwest.  The  number  and  thiekries.-  of 
tlie  coal  beds  also  decrease  in  this  portion.  The  prin- 
cipal development  has  been  in  the  eastern  part  of  the 
Iwjsin.  alonj{  the  line  of  tlie  Southern  l*nil\v:i\".  whei-e 
what  in  known  as  the  Jelli4x>  bed  i»  cxt«asively  worked. 
The  coal  from  this  bed  is  well  known  as  a  hi^'h-j^rade 
-tram  i-iijil. 

Thu  Wai'tburg  basin,  in  the  iH>uthern  portion  of  the 
Jellico  district,  underlies  portions  of  Mot^n,  Andermn, 

luid  Soutt  counties.  Tin  principal  dcvf  ln)niit  nt- Im ,  <■ 
been  along  the  eastoru  lioider,  Oliver  dpriiig:>,  Brice- 
rille,  and  Coal  Crack  betnjr  the  chief  mining  centers. 

In  the  ('tm1t:nin()i_!-u  il!-,ti'i.  t  tli^  Walden  Ini-iii.  on  the 
east,  exloiids  tbrouxh  portiims  of  Uoaue,  Khea,  Hamil- 
ton, and  Marion  counties,  in  a  long,  narrow  belt  run- 
liiiiL!'  from  nortlioist  to  southwest.  Tlt'>  dcvclfipmvnt.s 
have  been  priiicipuUy  on  the  e».stern  iMu-ilcr.  ulonif  th« 
line  of  the  CMncinnati  Sontbern  Railway. 

The  .S'wuiiee  iMisin  lies  west  of  the  Sequatchie  vullev. 
which  .sepanite*  it  from  the  W'aldeu  ba«iu.  A  large 
portion  of  the  workable  coal  in  this  basin  Is  found  in 

what  i-i  ktinwti  !ts  t!h'  Sewanee  bed,  whieh.  next  to  the 
l'ittsl)urg  iMtd  of  l'L-nn,sylvania,  is  prol«il)ly  the  most 
regular  and  persistent  i n the  United  Statw.  The  Sewa- 
nee bed  extends  to  the  northern  part  of  the  state  and 


JiniMMM. — ^The  fTieat  Appalaiohian  coal  fields  cKies 
tim  eastern  central  portion  of  Tennessee  from  north- 
east to  southwci-t,  the  northern  limit  e.\teiidin<(  from 
Cumberland  Gap,  in  Claiborne  couutj,  on  the  east,  to 
Isham,  in  Scott  county,  on  the  west,  a  distance  of  about 
4r>  miles.    The  e<ml  bearinjj  area  narrows  «'onsi<lenibh- 

towaixl  the  south,  until  near  the  center  of  the  )}tat«, 
where  it  again  widens  out  and  is  divided  into  two  sepa- 

late  parallel  basins.  Farther  south,  in  .Vlabama,  it 
broadens  still  more,  and  oover»  nearly  dU  per  cent  of 
tiie  ncnijiem  half  of  that  state. 

The  coal  lields  of  Tennes^icc  are  divided  into  tw<i 
principal  districts,  the  Jellico,  in  the  nortliem  half,  and 
the  Chattanooga,  in  the  southern  portion,  the  geo- 
jjniphic  division  Iteinj^  made  Iiy  thi  Kiii.  i  v  li'.i  i.  a 
branch  of  the  Teouesaee  river,  wliich  crusiju^  the  field 
from  west  to  east  throu£^  the  southern  portion  of  Mor- 
gan county.  The  Jellico  disttirt  >iili.Ii\  i<li  1  into 
three  distinct  ba^in>i,  the  Jellico  uud  the  Middle4>boro 
faasins  on  the  north,  both  of  which  extend  into  Ken- 
tuck} .  ;-iifl  the  Wartburjr  Iwsin.  in  tl  !■  -vuitln  i  n  portion 
of  the  district.  The  Chatlauougu  district  i^  divided 
into  two  long  parallel  basins  refen«d  to  above,  the 
niir  tn  tlu'  >  :i-r  *»cing  known  as  tbeWalden, and  tbeone 
to  the  west  as  the  tiewanee. 

The  Middlesboro  basin,  the  northeastern  extremity 
of  the  field  in  Tennessee,  embraces  portions  of  Ciiinp- 
bell  uud  Claiborne  couatiet>  iu  Tenne«i»ee,  uud  Hell 
connty  in  Kentucky.  It  is  a  long,  narrow  qrneline, 
extendiuj.'  'fi  ndrthci-t  '^H!f^l^v^  <t  •nrri-tion.  and 
.-sepanitijd  from  the  Jellico  bsisin  un  tlie  uoithwest  by 
un  unproductive  area,  known  as  the  I'ineville  anticline. 
The  basin  oontains  several  coal  beds  of  workable  thick- 
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MINES  AND  QUARRIES. 


toto  Kentucky,  where,  however,  it  ia  at  greater  depth 
And  in  not  worked  at  present. 

A-'  ill  tin  .  u/ie  of  the  iieighboriiiir  >tatr-tif  Kentucky 
aad  Alubaiuu,  the  earliest  official  icxui'd  of  coal  produc- 
tion in  Teiinesaee  whb  that  for  tb«  census  year 
when  I'lfKoOO  trins  wrrc  ii  poi  trd,  althniicrh  it  is  known 
that  some  coal  was  mined  iu  all  of  these  states  prior  to 
and  daring  the  Oiyil  War.  The  censns  of  1970  reported 
the  c'Oii!  )ir(j<liirtinn  of 'r(»niu-s->fr  ^40.42^^  ^hai-t  tons. 
The  Tenth  (Jensiia,  covering  the  tiscal  year  ending  June 
80, 1880,  reported  the  prodaetionof  Cheetateat  496,181 
short  tons,  vHlund  at  )?H-j(>.T'il.  an  rivcniiri^  of  *l.27  per 
tou.  The  Eleventh  Census  showed  the  total  prudut  - 
tion  of  the  state  to  be  1,985,689  short  tons,  valued  at 
$2.:i38,30{»,  Hii  avorogo  of  !jl.'-M  ■por  ton.  The  increatie 
in  production  from  the  Tentli  to  the  Eleventh  Census 
was  S89  per  cent,  and  the  valae  of  the  praduet  increased 
271  per  cent  during,'  thfvsatue  period.  In  VM)^2  thp  pro- 
ductioDof  Tenne.ssee  amounted  to  4,382,yti8  short  tons, 
valued  at  16,999,721,  an  average  of  Sl.fl3  per  ton. 

The  statintifH  of  production  diirinjr  VM>2.  hv  counties, 
with  the  distribution  of  tlie  product  for  consumption, 
are  ahown  in  Thble  4^ 


Tahlh  4(1. — Chal  ymduction  of  Temwmt,  Oy  comUie*;  190i. 
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Of  the  Ifi  coal  producing  counties  in  the  stat«  of  Ten- 
nessee, there  were  7  the  output  of  which  in  190!2  ex- 
eeeded  900,000  tons  each.  The  stattstin  of  tbe  induatiy 
during  1902  are  shown  in  the  following  table,  the  7 
counties  being  given  separately: 


TAHta  47.-*dU»MABT  BY  COUimEB  HAVIKG  A  FBODUCTIOK  OY  200,000  TOKS  OR  OVEB:  IMS; 
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Trjr^iM. — The  coal  areas  of  Texits  are  includftl  in  the 
VVeatern  coal  field,  which  finds  its  true  southern  limit  in 
theoentral  part  of  the  state.  TheTexa^area^,  however, 
are  sejiwratcd  from  the  main  body  of  the  Western  field 
by  the  .Vi  Imckle  mountains,  in  the  Chicka.sj»w  and  Choc- 
taw nations  of  Indian  Territory. 

Extensive  beds  of  lijfnite  are  found  underlying  the 
greater  jmrt  of  the  prairie  region  from  the  northeastern 
corner  of  the  .state  to  the  Kio  Grande,  and  an  iso- 
lated basin  of  bituminous  coal  occurs  in  the  southwest- 
ern portion  of  the  state,  at  Eagle  Pass.  The  principal 
bituminous  mines  are  located  along  the  line  of  the  Texas 
and  i'toiiic  Bailway  at  Weatherford,  in  Parker  oounty; 
atThurber,  in  EnXh  county;  and  at  Bridgepni-t,  in  Wise 
county.  Lignite  coal  is  produced  in  considerable  quan- 
tities at  Hockdale,  in  Milam  county,  and  at  (Jnlveit,  in 
Rofa«rtton  counfy.  A  eonaJderable  amount  of  bitumi' 
nous  coal  is  also  produced  at  Eagle  F!a88,  in  Maveridc 


county,  and  at  Santo  Tomas,  near  Laredo,  in  Webb 

county. 

No  report  of  coal  mining  in  Texas  was  made  at  the 
Tenth  Census.  The  Eleventh  Censas  rejio^-ted  a  total 
production  for  18)SJ»  of  l'28,21ti  short  ton??,  liaving  a  total 
value  of  $.340,r.20.  or  an  average  of  §2.60  per  ton.  The 
total  amount  paid  in  wages  during  that  year  was 
!ii256,8a4.  In  11M)2  the  proiluction  amounted  to  901,912 
short,  tons,  v'alnedat  §1,477,245,  or  an  average  of  t\.CA 
per  ton.  The  wages  paid  in  19i  >2  amounted  to  $991,391. 
Of  the  total  product  In  1002,  t;90,(X)5  short  tons,  worth 
$1,8^455,  were  liituininous  coal,  and  205,907  short 
tons,  worth  iiUdl,0dO,  were  of  the  lignite  variety.  There 
were  7  counties  in  which  bitaminous  coal  was  prodnoed 
in  1902  and  9  which  produced  lignite.  The  production 
of  lignite  in  thi>  state  during  tbe  census  year  was  con- 
siderably reduced  by  reason  of  tbe  large  prodnction 
and  use  of  onide  petroletini  for  fnd. 
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Th»>  followltijr  tjiliK-  shuws  ihc  piml(i<>tiH!i  of  v»>al  in 
Tt^XHs  in  lyca,  by  gruu(JA  of  «>UHtU***.  ami  tlio  di»tiibu- 
tion  of  the  product  for  comiiunptioo: 

TaBLB  48. — Coal  prtjdiidion  of  Ttxat,  bg  cumitit*:  ISOS. 
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I 'hill.  The  ooiil  tiolds  of  I  lab  U-lonjr  to  the  urwis 
imhuU'd  hi  thf  R<xky  niounhiiii  royioii.  Coiiiiwnitix  oly 
little  is  known  in  rejjurd  to  the  total  ureas  undorluin  by 
coal  iu  thi<«  state,  an  tb«\v  liavt-  received  le^s  attention 
than  ibow  in  most  of  the  other  states  of  the  Ko(-ky 
niountjiin  systnii.  The  principal  explonition  and  de- 
volopnicnto)  have  l>ocn  along'  the  line.s  of  tmasportution, 
and  even  here  only  in  somewhat  scattered  loeidities. 
It  is  therefore  imponsilde  to  cHtiuuite  with  Hiiy  dej^roe 
of  accuracy  the  entire  productive  area.  The  kni^vn 
coal  6eld.s  arc  estimated  to  contain  alxmt  2.0iK)  square 
miles.  The  principal  field ia  located  in  Carbon,  Emery, 
And  Uinta  counties,  and  U  an  extension  westward  of 
the  Grand  fiiver  tiel<(  of  Colorado.    So  far  a^^  known,  it 

ezifitB  in  ft  comparatively  narrow  strip  running  lirat 
southwest  and  then  oortliweBt  from  the  Colorado  state 

line,  lietween  the  .'i!*tli  and  40tli  degrees  of  latitude.  It 
ia  trBTerned  near  its  western  limit  bv  the  llio  (inuide 


Western  H-iilwny.  alonjf  the  lino  of  whirh  tin  produc- 
inff  niinessiit'  liMute'l-  There  i>  also  a  soiiiewimt  exten- 
sivf  Hmt  ill  tbi>  southwestern  [torlion  of  the  state,  anil 
one  ill  the  southern  central  [xirtion.  neitiier  of  which 
has  tieen  developed  to  any  extent  on  account  of  it>  dis- 
tance from  niilroad  transportalioi). 

The  quality  of  the  Utah  «oal  varies  from  li^ite  to 
semibitutuinoua,  but  none  of  the  lijjnite  beds  are  oper- 
ated at  the  pre^wnt  time.  The  principal  production  is  of 
bituminous  coal,  some  of  which  makes  a  fairly  jrood 
coke.  Of  the  total  production  in  l'.Mt2.  -I'MK-IX:*  short 
tons  were  made  into  coke  in  Carbon  county,  which  is 
the  principal  coal  produciujf  county  in  the  state,  tCi.8 
per  cent  of  the  total  output  iu  ll»02  beinj,'  mine<l  there. 

The  Tenth  CensiM,  covering  the  tiscal  year  ending 
June  3U,  18!^0,  reported  the  ooal  production  of  Utah  at 
14.748  short  ton.s.  valued  at  $33,(W5.  Duringr  the  cal- 
endar year  lSS!t  the  output,  as  reported  at  the  Kleventh 
Census,  was  ^,651  short  tons,  valued  at  #377,4otf,  or 
&u  average  of  $1.59  per  ton.  In  190S  the  pi-odnetioB 
was  1,574,331  short  tons,  valued  at  $1,797,454^  or  an 
aveia^  of  91.14  per  ton. 

The  etatieCiea  of  produetiim  and  diatributiou,  by  coun- 
tiee,  in  1902  are  sirawn  in  the  following  table: 

Tablx  49.< — Coal  jirmAm^m*  «f  Vlah,  hf/  cam/StK  ISOt. 
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The  statistics  of  the  industry,  CarlK)n  county  being 
{riven  sepiiriitely,  are  shown  tti  thr>  following;  table: 


Tabls  30  HU^IMAUY  BY  C<>L?M1KS  HAVl««i  A  rKOOL  CTIU.N  OF  200,000  TONS  OK  OVER:  1»03, 
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Tirgittia. — There  are  three  distinct  coal  prodiu  iiii,'  not  liecauee  Of  its  importance  in  priHluction  at  present, 

areas  in  Virginia.    Tiie  tir-t  of  these  is  the  Uichutund  ,  but  because  of  the  fact  that  the  earliest  production  of 

basin,  embraeinff  Heiiriro.  Chestertield,  and  (ioochlnnd  bituminous  coal  in  the  United  States,  as  far  a.«  known, 

counties,  and  parts  of  Powhatan  and  Amelia,  in  the  was  obtained  frotu  it.    Thi' s«'cond  is  an  is<)lated  area 

eaatern  portion  of  the  slate.   This  area  is  placed  lit«t,  i  found  in  Montgmneiy  and  Pulaski  counties,  in  the 
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wutliweiitern  portiuD  of  the  state,  wheiK  sume  si'tui- 
anthracite  U  produced,  prindpally  foi'  local  oonsnmp- 
tion.  The  tliird.  lunl  I  v  fur  tli<>  most  iinporiutit  in 
point  of  productiou  uiid  ui  eu,  i:i  the  portion  of  llie|;i-vat 
App«Iiictiiiui  region  which  <^nmeB  the  sonthweBtem 
rni  ti'T  of  the  state.  A  i>ortinn  of  tlii^  nmu  in  Taze- 
well euuiity,  coutuius  the  famous  I'oi-aiioiitas  lied,  one 
of  the  hig^hest  grades  of  eokiof?  and  steam  coal  to  be 

foitn i  ill  tlu'  I'nitetl  Stiito-,  The  ctml  In-ds  in  Wise 
county  appenr  to  be  a  continuation  of  the  Middles- 
boro  eoal  mries  of  Keotudcy.  Tbere  are  found  within 
tliis  'VMil  '>eurin}r  series  in  Wise  f^itiuity  flitTfrfiif 
coul  scams,  all  of  which  are  of  workalilo  thii  kness. 
Developmentts  in  Wim  county  began  with  the  ooiwtrue- 
tioii  (if  fhp  Cliiu  fi  valley  brunch  of  the  Norfolk  and 
Western  Itaihvav.  It  is  now  by  far  the  most  impor- 
tantooal  producing  county  in  the  state.  Tti.l  percentof 
the  entiro  output  (m  iuLf  mined  in  thi-?  li-ti  ii  t. 

Aitlioujifii  now  vi  little  eoiiiniercial  iuiporliiiue.  the 
Kehmond  basin  of  Vir^nia  wa-s  the  lirst  bituminous 
eottt  u:>  ii  in  the  I'nited  States  t<»  be  developed,  it  liavinur 
been  itpurted  that  al>out  fifty-four  thousand  tons  were 
produced  here  in  1S22.  Ten  years  l«.ter,  in  1832.  the 
prrKinction  is  reported  to  have  amounted  to  I3:?.0i10 
short  tons.  With  the  development  of  other  areas  more 
favorably  endowed  in  quality  of  coal  and  in  eaae  of 
miniug  it,  the  ini]xirtanee  of  the  Uiehmond  basin  Ita  a 
source  of  sujjply  nipidly  waned,  and  by  the  middle  of 
the  lust  century  pi-oduetion  had  almost  entirely  ceusinl. 
Attempts  to  reestablish  the  industry  in  this  district  in 
recent  years  have  proved  expensive  and  unsuccessful, 
and  ultfiMii^'li  a  small  amount  continues  to  l>e  minod  for 
restricted  local  consumption  the  field  is  practically 
ahandoned. 

With  the  development  of  the  I'ocidiontas  region  which 
followetl  the  construction  of  the  >iorfollt  and  Western 
Railway  in  18&3,  Virginia  resumed  aome  importance  as      The  statiatics  for  the  mininif  of  coal  in  Vir<,nniu,  in 
a  coal  producing  state.    In  the  census  year  ending    1902,  by  counties,  are  as  follows: 

Tabie  52  SUMMARY  BV  WUNTrES  HAVING  A  PRODITCTION  OF  200,000  TONS  OR  OVER:  1902. 


June  30,  IbAO,  the  proiluctiou  of  the  nt&tc  wu^  rcjrarted 
as  48,079  short  tons,  t'alued  at  999,803.  The  first  coal 
shijijK  ■!  finni  the  PcK-ahontas  or  Flat  Top  regi«in  (whicii 
includes  McDowell  fuid  Mereer  couuties»  in  We«t  Vir- 
ginia as  well  as  TWewell  county  in  Vii^inia)  was  from 

the  Virjfiiitii  <ifli>  nf  tlic  tiin  Tiii-  -hipiuriit  was  nnido 
by  the  Siuthwe.st  \  irjjinia  Jmpro\  eiuent  t  omjMuy  from 
Poc>ahontas,  and  amounted  to  68.127  short  tons.  In  the 
r:il.-i>,liir'  yi'itr  I'^si'.  U''iT.fdtiin-  tn  the  Eh-venth  Census, 
the  prmluction  of  tlie  state  was  5ti5,78ti  itbort  tons, 
valued  at  9804,475,  all  but  about  200,000  tons  of  this 
pff»Hni-t  bf>(nt.'  from  flir  P<ir;(!:()nt:w  miiH'-  rii  Tjci^well 
county.  'I'he  devi  lupnieni  work  in  W  ise  counly  bejfua 
in  lii91  with  the  Imildin^  of  the  Clinch  valley  extension 
of  the  Norftdk  am!  Western  Itailwuy.  Shipments  began 
from  thiij  new  lield  in  lSit3.  In  liH)2  the  prwiuction 
was  3,182,908  short  tons,  valued  at  1^2,543,:>!>5.  The 
average  price  per  ton  in  1S$9  was  93  cents.  In  1902  it 
xvsis  S(t  cents. 

Tlu>  statistii's  of  pnuiuction,  by  COUntles,  and  the  dis- 
tribution of  the  pr<Kiuct  for  consumption  are  shown  ia 

the  following  table: 

TAitLt:  51. — CinU  production  of'  I'irffium,  bt/ countiet;  I'Mg. 
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Wa»hin{fUm.-~~'i\ia  coal  iields  of  Wiuihingtun  are 
found  In  the  western  and  central  portions  of  the  state. 

There  are  ffiiir  ['l  incijwl  basins  or  iii>  ;t~.  llirce  of  them 
in  the  western  purt  uf  Uie  state,  lying  iu  uu  aluiost  di- 
rectly north  and  south  line,  and  one  in  Kittitas  county, 

iu>ar  the  center.  Thr-  tfiroc  fdimiT  ari  kii(is\niis  the 
Northern  and  tiouthern  Fugct  Sound  coal  ticlds  and  the 


Southwestern  coal  tield.  The  field  in  Kittitas  county, 
in  the  eentral  portion  of  the  state,  has  been  designated 

tlic  n-islyii  K'.i-iii.  from  the  lurntlim  cif  -(lUir  ,if  Its 

principal  opcrutions.  The  Nortbcru  I'ugct  Sound  tield 
includes  the  coal  mines  located  in  Skagit  and  Whatcom 

■  ■(■until"-,  in  111.'  iiortlnvT'^trrii  rfirnor  of  tlic  -(ate.  The 
Southern  Fiigct  Sound  coal  tield  includes  the  coal  ureas 
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in  Kin^'.  Pierce,  and  Tburijton  counties,  east  of  the 
citips  of  Seattle  and  Tai-onm.  The  Southwestern  Held 
is  a  siimll  ()iu\  U  'uu^  diri'<  tly  jiouth  of  Pu;(<'t  souad4 
The  Koslyii  liol<l.  in  Kittita-  rounty.  is  the  most  Jm- 
portunt  uiiv  ill  point  of  production,  ncurly  one-half  of 
the  entire  output  of  the  state  beiii|^  mined  to  this 
ooanty. 

Wa^^hiiigton  i»  the  onlj  one  of  the  Pacific  eoB9t 

states  producing  true  ccml,  all  of  the  product  of  (?uli- 
fomia  and  Oregon  being  lignite.  Some  of  the  Wash- 
ington  milH  approach  anthfaclte  in  charaeter,  and  ftoine 
nutunil  (■  kf!  hit^i  ln'cn  found.  A  small  anu  unt  of 
lignite  u  also  produced  in  the  slate,  bome  of  tho 
bitaminotia  coab  make  a  &ir  grade  of  ooke,  and  some 
ooko  i»  iniinufacturcd  in  tlic  stut«^  ouch  year. 

Coal  mining  began  in  the  middle  of  the  last  century, 
in  the  vidnitj  of  Bellingfaam  hny,  in  the  northwestern 
IMirt  of  tlic  then  territory  of  Washington.  Oijerations 
in  tbiB  locality  were  discontinued  in  mii)  and  have  not 
been  resumed.  Active  derelopment  of  the  other  coal 
fields  of  the  state  bi>jrnii  about  lS8i,  ninee  which  time 
there  has  been  an  almost  steady  growth  in  output.  At 
the  Tenth  Census  the  coal  production  fttrni  Waj)hin(;ton 
wa.s  14i>,*>1.5  short  tons,  valued  at  >^3H!*.i  1 1*'.  In  ls81». 
according  to  the  Kleventfi  Census,  tiie  output  was 


l.oS(i.r>7s  short  tons*  valued  at  t2,393,238,  or  an  avei-- 
age  of  per  ton.  Wasbingtoa^a  coal  produotioD  in 
1903  wifl  2,€81.214  short  tona^  valtied  «t  94,573,895, 
or  an  average  of  $1.71  per  ton. 

The  amount  ])aid  in  wages  In  1889  wa.^  fl,7i7,080. 
The  wages  paid  in        aiiuiuiiti-d  to  S3,'J2t>.2ti;i. 

In  the  following  table  aru  »hown  the  details  of  pro- 
duction, bgrooitDtieB,  during  19Q2,  witb  the  diatribution 
of  the  product  lor  oooamnptkMi: 

Tablb  53.— Cool  producHon  of  Wmhmglm,  by  eownHei:  190t. 
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Tbe  statistics  for  the  industry  are  shown  in  the  fol- 

lowing  table,  countieji  having  an  output  of  200,000  tona 

or  uiorc  being  given  .separat«'Iy : 


Tablb  54.-SUMMAKY  BY  COl  NTIES  H-WJAU  A  PKODUcrriON  OF  200,000  TONS  OR  OVEK;  liKJZ. 
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iI7A</  yirt)/iti". — In  tlie  ainouiit  of  area  underlaid  by 
coal  Wt-»t  Virginia  iiuik^  tir-st  atiumg  the  lui-stern 
states,  tlie  coal  fields  of  which  belong  to  the  Appalachian 
system.  Nearly  the  entiir  <t:iff  (I'.'iSo  sipiare  iiiiles 
ill  alt)  is  included  in  the  coal  In  uring  regioiu*.  Within 
the  iMundaries  of  thi>  great  c<«d  tield  in  West  Virginia 
then-  are  no  less  tliaii  21  workalile  roal  serini-^,  f'hief 
among  which  is  the  Pittsburg  bed.  which  uiidv  t  lies  a 
large  portion  of  southeastern  Ohio,  soiitbwestern 
Pennsylvania,  and  furnishes  the  famous  Big  \'ein  of 
^birylund's  eital  areas.  This  great  bed  in  Wc-st  Vir- 
ginia extends  from  the  northern  boundariea  of  the 
states  where  it  occui>»  at  the  bottom  of  the  upper  pro- 
ductive measures,  to  the  Flat  Top  oi'  I'cxahontas  dis- 
trict-s,  in  the  southern  portion,  where  it  is  foniid  anioiig 
the  lower  coal  measures.  In  the  northern  part  of  the 
state  the  Pittsbui^  bed  attains  a  thickness  of  from 
14  b)  ]*t  feet,  and  is  e.\ee|)tionally  free  from  iiupurities 
in  the  form  of  sbite  partings  or  sulphur  bands. 


No  state  in  the  Union  is  uior''  f;i\fircd  li\'  tiiUure  in 
th«'  number  and  extent  uf  its  bituiuiiious  coal  .>:e4uus 
and  in  the  variety  of  high-grade  qoalitiesof  coal  than 
is  West  Virginia.  The  best  grnides  <if  f  oking.  gas. 
steam,  and  domestic  ♦.•oals  an*  prodiK.d  \u(hiii  its 
borders. 

The  principal  devt  lopnifnt^  in  coal  production  have 
iM-en  along  the  lines  of  the  three  ruilnmil  systems  cross- 
ingtbe  .state  from  east  to  west.  I  li.  m>  are  the  Balti- 
more and  Ohio,  which  crosses  the  northern  part  of  the 
state  from  Piedmont  to  Parkersburg.  ami  the  Chesa- 
peake and  Ohio,  and  tiie  Norfolk  and  Western,  which 
traverse  the  southern  coal  liilds.  the  former  from  llinton 
and  the  latter  from  Pocahontas,  on  the  east,  to  the  Ohio 
river,  on  the  west.  The  Coal  and  Coke  Railroad,  now 
building  fix)m  ii^ikine  to  Charleston,  and  the  extensions 
by  the  Wabash  interests,  which  have  secured  control 
of  the  West  Virginia  Centnil  and  Pittsburg  liaihvay. 
are  expected  to  develop  some  of  the  rich  coal  lands  iu 
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the  interior  of  thn  state  in  the  near  future.  The  Deep- 
water  Kailroad,  buildiri(r  from  the  station  of  Deepwater, 
on  the  (  'In  siijic  iiki'  iitiil  f  )hio,  totho  Norfolk  and  Westrrn 
Railway,  iwith  iiitherto  untoiu-hed  areas  lyiiiy 

Ijetween  those  milroads. 

West  Virginia  ranked  third  in  iyi'2  among  the  eoal 
producing  states,  with  Penn8ylvania  first  and  Illinois 
second;  but  with  the  completion  of  the  milroad  exten- 
sions now  in  progress  and  the  additional  tonnage  whieh 
will  rpHult  thei-efrom,  the  chaneos  are  that  it  will  in  a 
few  years,  at  most,  rank  next  to  IVnnsylvania. 

('oal  pnxluftion  in  West  Virginia  In-gan  about  ISHo 
aad  was  entirely  from  the  Piedmont  region,  to  whi(>h 
tbe  Baltimoi-e  and  Ohio  Railmtt  l  .-^um  m m  hss.  I'ntil 
the  CODipIction  of  the  Che«4i]x>ake  and  Oliio  and  the 
Norfolk  and  Western  railways  all  of  the  output  was 
from  the  northern  partof  tilfi  (ftate.  The  Tenth  Census. 
coverin£  the  fiscal  year  ending  Jane  34),  1880.  reported 
the  production  of  ooal  in  West  Viifpnin  at  l.S2t>,?i44 
djort  tons,  valued  at  *tJ,018,671,  or  an  average  of  i^l.lO 
per  ton.  In  tbe  ealendtir  year  1889,  ae<  ording  ti>  the 
Eleventh  Census,  tbe  production  was  6.231. sso  short 
tons,  valued  at  $.i,08«,o84.  or  an  avemg*-  of  S'2  cents 
per  ton.  In  1902  the  production  amonnted  to  -Jl.rtTo.S^fi 
short  tons,  valued  at  $24,74S.t>.^H.  or  an  average  of  ill. 01 
per  ton. 

A  relatively  small  amount  of  coal  in  eonsumed  at  iron 
worlu  in  the  vicinity  of  Wheeling,  at  nalt  work»  along 
the  Ohio  river,  and  in  .some  unimportant  manufa<'turing 
establiabnients  throughout  tbe  state.  But  with  these 
exeeptions  all  of  the  product,  save  that  for  boosehold 
consumption,  is  shipped  out  of  the  state  or  is  used  by 
the  railroada  engaged  in  its  traneportation.  Large 
qaan1iti«8  ara  shipped  from  tlie  eastern  parts  of  the 


state  to  tile  seajwrts  ol  iiahimore,  Norfolk,  and  New- 
jjoit  News,  and  fi-om  these  ports  to  coastwi.se  and 
foreign  markets,  and  from  the  western  fields  by  rail 
and  river  to  interior  and  gulf  points. 

The  pro<luetioti  by  counties  in  lJt(»2,  with  the  distii- 
bution  of  the  product  for  consumption,    shown  in  the 
following  table: 
TautttBt—Otaljiirodiietioinff  Wttl  Yirpaiia,  bummHet:  tfOf. 
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The  statistics  of  the  industry  in  the  counties,  tlie  prc>- 
duction  of  which  was  2U0,U0U  short  tous  or  more,  are 
Bhown  in  the  following  table: 


Tablb  66.— SUHMABY  BY  C0UNTIG8  HAVING  A  PIMHKKinON  OP  200,000  TONS  OS  OVER:  1W2. 
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Wyoiiiiuy. — ^Tlie  coal  tield;*  of  Wyoming  are  iucluclc<l 
among  those  of  the  Rocky  motditaiti  ar««.  althotitrii 
most  of  thf  j)r'>'iii<  t'\  I-  ai  rii-  ar  i  in  tlic  pluiiis  region, 
v»»t  of  the  mountaiit  raugc«.  There  are  no  lees  thaii 
foniteen  <liff«rent  and  ntber  widely  .separated  fields 
distributed  tliroufifhout  the  state.  These  different  arra> 
are  known  the  Black  Uilk  tield,  located  in  Con- 
verse and  WeAton  counties,  in  tbe  northeastern  part  of 
the  stut'-:  il'i  tin-  <"as|)er  tielt!.  a  l)itumiin.:i>  ;ireji 

in  the  eui>tt:rn  ^m't  olf  >«atruuu  eoiuity;  the  CHrhuii 
field,  and  (4)  the  Hanna  &1d,  both  in  Gtarhon  ooanty: 
(5)  the  Hinv litis  liold.  in  the  western  pirt  of  CiirlKin  and 
eastern  part  ut°  Sweetwater  eouuty;  (6)  the  iiuck 
Spring  field,  and  (7)  the  Hearys  Forir  field,  both  in 
Sweet\v;>ti  r  ,Miiiiir  \ ;  fs)  the  Hiun-  Fnrk.  V.i)  the  Ahny. 
and  (lU)  the  Sublette  tields  iu  J^Vuuiout  county;  the 
Bighorn,  and  (14)  the  Powder  river  fields  in  Bijrhorn 

county,  in  the  nortli-eeiit  i     |t:irt  of  th*  state. 

The  principal  devclopuieutii  have  been  in  the  ^eveml 
fields  of  Carbon.  Sweetwater,  and  Uinta  connties. 

which  iii  c  I'i ->  li\  till'  I'lii'in  P;i l  ilir  ] ';i il i . >ii' I.  a ii-:!. 
to  a  less  extent,  in  Converse,  Nutronu,  .Sheridan,  and 
Weaton  eoiuttiee,  reached  bj  a  branch  of  the  Burlfangw 
ton  system.  .Sweet wuliT  and  I'inta  rouii(it  >  to^i-rher 
produced  7:2  per  cent  ot°  the  state's  total  output  in 
1908. 

Coal  min!n<r  in  whnt  ]-  imw  the  >tntc  of  Wvomingf 
began  in  with  u  pj-oducL  of  t>LH)  tons,  iw  far  at)  re- 
corded. In  the  production  of  the  then  territor}- 
amounted  to  9,925  abort  tons,  and  in  1670  the  outpot  waa 


105,;^dd  short  tons.  The  Tenth  Cc«!>ii.-  reported  a  pro- 
duction of  589,595  short  tons,  valued  at$I  .080.4.')1 ,  or  an 
average  of  ^l.Xi  \wr  ton  Aeeording  to  the  Kleventh 
Ceociut},  the  production  in  the  calendar  year  Ititii)  was 
1,888.947  slwrt  tons,  vahied  at  (1,748,617,  or  9l.2<i  per 
tni>.  Ill  l!H)i' the  output  was 4.4^!j.41M  short  i.ms.  worth 
$5,2;iO,3S^,  an  average  of  $1.1)$  per  ton.  At  the  Tenth 
Censna  the  total  wages  paid  were  $570^566$  at  the  Elev- 
enth Census  the  wages  paid  amoontod  to  9l,553f947» 
and  in  IW2  they  were  ^^,:iU4,a4o. 

The  statistirs  of  prodnction,  by  coantJes,  in  190S, 
with  thi' .:Ii-.tt'iI>utinii  of  thr  ] ti'i idiict  for  eonsuiuption, 
are  shown  in  the  follow  ing  lable: 

TARtB  57. — OmI  J>m4Hetiiiu  i.;'  \Yii<im  '<n<j,  In)  ciiunHtK  t909. 
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I'he  statistics  for  the  industry  during  liM}2  are  shown, 
by  coantm  producing  200,000  tons  or  more,  in  the 
following  table: 


Table  B8  Sl'MMARY  BY  COUNTIES  HAVIXG  A  PRODUCTION  OF  200.000  TONS  OR  OVKR:  1902. 
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Oa  iirn  lift  .—Jh^  bituminous  coal  lii  l  l^  aic  alii  red 
wi<lely  over  the  I'liite*!  States  and  include  altogether 
an  area  of  something  over  three  hmidre<l  and  thirty-live 
thousand  square  miles.  i(  ha.s  lx>eii  customary  (o  con- 
sideras  bituminoascoal  all  varieties  from  lignite  to  semi- 
anthracite.  The  different  varieties  merge  into  each 
otlier  by  such  indistiBgiiia]»bl«  grailations  that  no  ab- 
solute line  of  deniarcation  is  poeeihle.  The  general 
term  of  '*bittttninons''eoaI  as  uaed  in  this  report  in- 
cludes, therefori'.  lignite  or  brown  coal,  eannel.  Vilo<-k. 
splint,  semibituminous,  aemianthracite,  and,  as  stated, 


the  small  antbradte  product  of  Colonido  and  New 

Mexico. 

llie  bituiuinon.H  Hita.s  have  been  divided   by  the 
United  States  Geological  Survey  into  the  following  sub- 
divisions: (1)  Triassic.  {-2)  ApiMhichian,  (8)  Nortliern, 
(4)  Central.  (5)  West<'rii,  (('.)  Rocky  Mountain,  and  (7) 
Pacific  Coast.    They  are  de.scrilK-d  briefly,  a.s  follows: 
I     1.  The  Xriassic  field  embraces  the  coal  beds  of  the 
I  Triasaie  or  Hew  Bed  Sandstone  formation,  and  is 
j  worked  in  the  counties  of  Chesterlicid  and  Henrico  in 
I  V'iq^uia  (geuerally  known  as  the  Uicbmond  basin),  and 
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the  cool  along  the  Deep  and  Duu  rivens  in  Cluitbau)  i 
comitjr,  N.  C.  The  MxUeat  pKodnctioii  of  'bftumfaiom  | 
ronl  i)i  thf  T'nited  States  was  mad<*  in  the  Kii  htiiond 
b&i^io  of  Virginia.    The  lirst  produttiou  f i-oiu  the  dinali  I 
area  in  VorSt  Qinlina  ma  reported  in  the  oeasoa  year 

IfSS!*.  OmU  otic  «'OinmoTri!il  Tniiic  lui-;  hnon  opened  in  j 
the  I'cgion  iind  the  production  Imh  not  reached  any  lai'ge  i 
prwporttona  dorinif  the  fourteen  years  that  fbe  mine  | 

has  been  operafcil. 

2.  The  Appalachian  lield,  which  extonds  irom  the  ' 
northern  part  of  Pennsylvania  on  the  north  to  the  cen-  { 
tral  pail  of  Alalntmn  on  the  south,  follows  in  a  south- 
voat  direction  the  Appalachian  mountain  ayateiu.  Its 
entire  length  is  a  little  over  900  miles  and  ranges  in 
width  (vom  ?A^to  ISO  miles.    The  area  of  thi'  coal  fields 
of  the  Appalachian  i'cgion 'm  eatiniatcd  at  70,807  uiilesi, 
the  produatlre  atea  ooverinji^  nearly  all  of  western 
Pennsylvania,  the  oasferii  part  of  Ohio,  the  western 
part  of  Maryland,  the  southwcst«ru  corner  of  Virginia,  i 
nearly  all  of  WestVirpnia,  the  eastern  part  of  Kma^  | 
tiicky,  the  east-central  ]inrt  of  Tpiinr-<>^i^f.  tlir-  north- 
wetiteru  <»rner  of  Gcorj^ia,  ami  ncHrly  ail  oi  northern  ^ 
Alalxmia.  | 

All  of  the  ooni-*  pro<lnroil  in  this  rej^ion are  of  a  bitn- 
uiinou^  or  jjciuibitiuninous  variety,  except  for  a  small 
amountof  semiandiraciteniined  in  Montgomeryoounty, 

in  tliesotithwcstern  part  of  Virrrinin.  Within  this  reirion 
is  found  hituuiinous  coal  of  nearly  every  variety  of 
ohemicul  composition  and  physical  structure.  Within 
its  boundaries  are  found  the  famous  ConnelNvillc  cokinji; 
coal,  in  Fayette  and  Westmoreland  counties.  l*a. ;  tlie 
Clearfield  and  Pittsburj,'  ?,team  i-ojUs:  the  VouufhitJgheny 
river  gas  coals:  the  famous  smithing  coals  of  Ulos,sl)urjr. 
I'a.,  and  Cuniborland,  Md.;  the  i;as  and  coke  producing 
coals  of  the  upjwr  Potomac  and  upper  Monongahela 
rivfr^:  the  MaKsillon  and  Hocking  coals  of  Ohio,  noted 
for  tlu  ir  domestic  qualities  and  for  their  value  in  the 
iron  reducing  furnaces;  the  coking  coals  of  the  foca- 
hontiis  Flat  Top  region;  the  steam,  gas,  coking,  and 
dome.stic  coal  of  tho  New  and  Kanawha  river  series; 
the  .lellico  <'o«ls  of  soutlieastern  Kentucky  and  north- 
eastern Tennessee;  and  the  excellent  coking  and  steam 
coals  of  southeastern  Tennessee.  Alabama,  and  north- 
western (ieorgia. 

The  prMluction  of  bituminoa-^  coal  in  the  Appalachian 
region  during  V.m  was  173.374.961  short  tons.  In 
18S1),  at  the  taking  of  the  Eleventh  Census,  this  region 
produced  (tS,»72,^  short  tons,  and  in  ISSD,  at  the  tak- 
ing of  the  Tenth  Census,  it  pi-odnced  S9,$84,62!i  short 
tons,  showing  an  inci-ease  in  llv  'J  of  110,302, USS  tons 
over  m9  and  of  143,4itU,2Si)  toa»  over  im). 

8.  The  Northern  coal  field  lies  altogether  in  tite  lower  | 
peninsuliL  nf  Micliijran.  tii't\vi'i  ti  l.akr  Afiohipm  iwul 
iiake  Ilurou,  exteudiug  from  Jack^iou  county  un  the  | 
soitth  to  Bosoommoa  waoij  on  the  north,  and  Irom  I 


Tuscola  county  on  the  cast  to  Kent  county  on  tho  west. 
It  embraoes  an  area  of  ap^ximat4?ly  7,i^,N)  .•sqoare 
mili^-.    It  is  the  only  known  coal  tield  lying  in  the  drnin 
age  basin  of  the  St.  Lawrence  river  within  the  lituiti; 
of  the  United  States.  The  nortkeastem  edge  of  the 

field  i-i  ppuptmted  by  Saginaw  Iwy.  tlironcrli  whii  h.  w  ith 
the  Saginaw  river,  it  Li  gi\  en  eas\'  access  to  i.^ke  l^iurou 
and  thence  to  the  ports  of  the  Great  Lakes.' 

.\lthoii<,>-h  cofi!  ^v:ls  produced  in  this  i-e".--!.)!!  a-  mt'ly 
88  ls;i.>,  it  i.s  only  within  the  last  few  years  tliat  the 
production  has  amounted  to  any  great  importance.  In 
1880  the  Northern  coal  tield  inodnce*!  IfMi.soo  short 
tOD«t;  in  the  output  had  fallen  to  4i7,431  tom.  The 
aedre  derelopraent  of  tiie  region  really  began  in  1897 
nnd  hy  tlir  pindiiction  had  amounted  t<»  1.241. 241 
«hort  tons.  Labor  troubles  in  the  oeut»u»  year  of  lyOd 
reduced  the  output  to  9*34.718  short  tons. 

4.  Thr'  rcntriil  l^n:i]  Held  includr- ;itl  t-lip  roal  prorliic- 
iug  arcJt?.  ot  Indiana,  Illinois,  and  western  Kentucky. 
It  extends  from  the  northern  part  of  Illinois  (most  of 
thf  mitiiil  :iin!  -ioiifhorn  jiarts  of  the  sfnto  hfing  under- 
lain t)y  %vorkable  coal  seams)  to  the  central  part  of 
western  Kentucky.  The  tield  is  estimated  to  contain 
an  area  of  42. ^♦o**  -square  mile.s  in  Illinois.  !i,3oi>  •;qn:U'0 
miles  in  Indiana,  and  5.S00  square  miles  in  Kentucky, 
making  a  total  for  the  entire  field  of  58.0<X)  square 
niilr<.  The  coal  tield  luitlerlies  SO  counties  in  IlHiioi-. 
2*>  in  Indiana,  and  20  in  Kentucky,  although  ct>at  is  not 
at  present  mined  in  all  of  the  counties  in  any  of  the 
three  states. 

It  is  from  the  Indiana  portion  of  this  field  that  most 
of  the  well-known  "Idock"  domestic  coal  is  produceiL 
In  the  Kentucky  iM)rtion  of  the  tield  the  coal  grades 
into  a  i)uality  suitable  f<ir  coking  purposes,  and  consid- 
erable quantities  of  coke  are  produce*!  in  thig  portion 
of  the  field,  although  practicallr  no  colce  is  made  in 
either  Illinois  or  Indiana. 

The  t'entral  <'o:il  tield.  while  fourth  in  sise  among 
the  coal  tields  of  the  L'nited  State^i,  is  second  in  pro- 
ducing importance.  Illinois,  which  contains  nearly 
three-ft'uitli-  "f  ilir  .  iiiifi  urea,  was  second  in  lt»ii3 
among  the  coal  producing  nl&Uss.  The  production  from 
thia  entire  field  in  lii02  was  46.138,034  short  tons,  an 
increase  of  a  little  over  ISo  im-  ci-nt  as  compared  with 
1869,  when  the  production  was  ij;i,3i40,314  tons,  uitd  of 
466  per  cent  as  compaivd  with  1S80,  when  the  produc- 
tion was  8,150,195  tons. 

5.  The  Western  coal  field  forms  a  practically  coatin* 
nous  belt  of  coal  measure  rocks  from  northern  Iowa  in 
a  southwesterly  tlirection  throuffh  central  Texas  to  the 
Uio  Grande,  a  distance  of  StU)  mileu,  and  underlying  a 
total  of  M-,076  square  miles.  It  includes  the  coal 
Itoaring  areas  of  Iowa.  Missouri,  Nebraska,  Kansas, 
Indian  Territory,  Arkau«uu«,  and  Texas. 

Within  its  boundaries  are  fbnnd  all  the  varieties  in- 
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eluded  nuder  the  general  bead  of  bttuuiiiiuus  coul,  froiii 
lignite  to  fwiaianthraeite,  itnimiiiH}  nms  In  TexM  belnsr 

niiilt  rluin  hy  litrnilc.  whih' M'liiiutilliiiu  ito  is  fmiiid  in 
Xndian  Teiiilorji  and  Ariiuuisas.  Coking  coalt*  arc  [»ro- 
diieed  io  Indian  Territory,  cannel  coal  is  produced  in 
Mioouri,  an'!  'tlnck  coal  U  ininod  in  lowii.  Most  of 
the  cottl  produtfd  i.s  of  the  di^,  iioncoking  vaiicty  <jf 
hltuniinoaA  coal. 

TIi«'  production  in  tlu?  oonsns  your  of  l!Mi-i  lunoiintcd 
lu  :ftJ,T:i7,4'Ji>  short  torn,  ii-s  couijuured  with  lo,ui>(,i,;]i><> 
short  tons  in  1889  and  8,212.787  abort  tons  in  im 
Tho  (lo\ elopniont  in  t!ti-  x-r<ntm  tlnrinjf  (he  last  twenty 
yi'iU's  has  Im-cii  of  cxdiiunliiiuiy  nipidity. 

'5.  Th*"  KoL'ky  Monntain  coid  lioid  iin  ln<los  rh«  pro- 
(!  j(  tt\  i>  art'iis  ir)  the  states  lyinjjf  alonj,'  thi>  Uo<  ky  monn- 
tain ninyi"  and  akso  thaso  of  North  Dukotu.  ultlK)uj;li 
the  coal  fields  of  the  latter  state  do  not  li<'  witliin  tln> 
Kocky  mountain  sysli'in.  The  slati-s  fi-ont  wiru  luoal  lias 
been  produced  in  thir>  li>-ld  are  ('oiomdo,  Idaito.  Mon- 
tana, Nevada,  North  Dakota.  I'tali.  and  Wyotnin<;.  and 
th^'  tfrritory  of  New  Mexico.  Idalio  and  N<'\adu 
lia\f  prodnct'd  insignitit-ant  amounts  for  purely  local 
oonsumption.  South  Dakota  has  piYMlnccd  an  ins^ifi- 
cant  amount  of  liffnite,  Jmt  none  in  the  last  few  years. 
The  known  areas  cover  a  little  o\er  one  Inmdred 
tliousand  wiuare  miles  of  territory. 

The  production  from  the  entiiv  region  in  IW2  was 
10,14t^,54i>  siuu-t  tons,  as  compared  w  ith  r>.04h.4 1:5  short 
tons  in  lss;»and  l,iHl7,;n4  short  tons  in  JSlso. 

7.  The  I'ucitic  Coust  tield  embraces  the  ooal  produo 

aiiciaa— tM  io 


ing  areati  in  the  :i  states  bordering  on  the  Pacihc  ocean  — 
California,  Oregon,  and  Washii^i^ton.  The  oonls  are  all 

of  the  Tertiary  aye  and  !ir<<  l;i:'L''''ly  liL'tiTtTc  in  rhiinicter. 
The  only  bituuiiiiou-s  coal  prcKinced  in  t)i<»  Pa<'jrii-  coiust 
re^on  U  mined  in  Wa«hinf^n,  all  of  the  product  from 
California  and  Orejjon  luMnjj  liynite.  Sonu>  nt"  the 
Ititniniiions  <-oals  in  Wasiiinj^ton  posse.-w;  good  coking 
qunlitios.  and  some  coke  is  nittde  in  tbc>  state  each  year. 

'I'l:*^  )ir«t  prothn'tion  in  this  retrion  was.  so  far  as 
known,  in  California  in  l'S)il,  The  lir.sl  C4>al  iniiicd  iu 
Wajthington  was,  si>  far  as  known,  produced  in  1680, 
and  it  was  not  nnlil  lss.">  that  any  <'oal  was  reported  to 
inive  lieen  produced  in  Orejion.  .\ll  of  the  j^rowtli  in 
the  last  two  decades  has  Uei-ti  in  the  Washington  coal 
tiei(l«.  The  i^rodnction  in  California  has  decreased 
since  l?>S(i.  The  production  of  Oiviron  in  1  !'(»:*  was 
about  the  same  as  in  ISs'.t.  and  <j»)  per  cent  more  than 
in  l^s.".  The  i>ni<liiction  of  Washin}^''ton,  however,  has 
iiu  i  ca^i  il  l'm;u  14'>.<'l.">  short  tons  in  ISSO  to  1.<>"5U,57S 
tons  in  ISS'.t  and  •J.tSsl.-iU  tons  in  H'Oi'.  Tim  pmluo- 
tion  from  the  entire  tiold  has  increased  from  4t-''.17<' 
short  t4)ns  in  l.sso  to  l,i!H,".'>7  tons  in  1,SS!»  uiul  lo 
2,8H4,058  tonj)  in  IW-J.  A  ^.inall  production  from 
Alaska,  3,31S  tone,  is  included  in  this  production  for 
I'.Hrj. 

Table  51*  is  a  detaih-i  ~uiiiinnry  of  the  anthracite  coflj 
indnstry  by  counties,  and  Table  *M)  is  a  detailed  .sum- 
mary of  the  bituiniuousi  coal  industry  by  state*  und 
territoriea. 
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PETROLEUM. 


Bj  V.  H.  Oui'ifAXT. 


Tin-  uiily  iTiisns  >t!iti-tii>  fof  till*  jn iidtU'tion  of  i'i  uilt> 
pfttolciiin  (MiiiipjiraliU' with  tlios4«  itf  U»i»2  are  llie  sta- 
tii»tirs  t'nr  ls7i'  iiiul  No  ci'iisus  of  tlu-  iiKliistrv 

was  tiikoii  in  IStiO.  the  yciir  followiiijf  tlu>  ili'iliiii<f  of 
Dnilvo'.^  wi-ll,  uikI  tii(>  census  of  issit  was  cliit'tly  for  n-- 
liiunl  porrolciiiii.  altiiou<;li  some  Hntu  m  ri'  ^ivon  for  lli(> 
criKlr,  ill  Tnltli-  1,  vvliic'li  ir.  ii  coiitiuiiutivt'  Mirinnarv 
from  isiio  to  till'  prtKliiction  shown  for  Isuois 

the  estitnate  piihlished  liv  tin'  I'niled  SjateM  Uoolojfical 
Survey,  and  tlic  liyiires  for  isso  ari'  .M'lwtions  from 
taliulutions  iu  the  cen.sU!$  rejmrt.  However  defective 
tlie  hufiis  of  (•oiiipariHin,  tlte  tahle  is  ^iitKeieiit  lo  indi- 
cate the  pro}jre.s,s  made  froui  uiie  period  t*)  another  in 
the  rise  of  thiii  importMut  indnstrj. 
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Kiii.  IKiU.  :nii 

I 


>  r;M«lili*lnncnu-. 

•  F<tr**im-li  iin-luiii-^)  In  wuifi-<-ur 
*.S'iit  rt'|K>rt«'il  •M'|kiruti-ly. 

'  Thr  iippiin  iii  iL-cri-tt-u 'ill  ibc  wii«<MianMi* (oT  iMLweoauMUitd  Willi  isn, 
L«  i'iiti!*i'^i  itiiii(]«i  t  iiiirt'ly  In  tbi*  dUfci^afp  ta  tliv  iwrtliods  oi  nmputliv  IhB 

HV(-nif.'4'  lii]ln):4*r  lat  llit' t u •  i  t-'CllllUM^. 

ril.t7K.MV.  which  TpprM'tHa  tiie  vndlict  BMrkrtiid.  TbcOnMUflginw  mm- 

«i-nt  ihfpHrolpitm  piwJucvd. 

Tlic  »tuti6tii.'«>  shuvviiijr  tlie  produetion  of  petroleum 
m  -the  United  St»fcs  during  the  decade  between  the 

census  years  Iss'i  niid  li'ii-J  indicate  a  very  reinarkalile 
increase  in  the  ipiantity  and  value  of  llii^  iiupurttuit 
natural  pmdiirt.   The  nuinln  r  of  barr&ls  produced  in 

iss!)  was  ;r..li;:i.;M:!.  vahied  at  *i'*i.'.tr,;^.H4o.  The  mim 
ber  »»f  Imrreli*  produced  in  llKi:i»vv)ifi  ,"5!>,:i75,ao2,  valued 


at  *71.-^1'7.7:!1K  which  shows  uii  increase  of  l.Vi.!(  per 
cent  iu  quantity  and  164.8  per  *  vu\  m  xuIim.  Tlic 
average  increase  in  <|niiiitity  foreachof  tiie  twelve  year* 
between  the  dates  named  was  ]•_'.>  per  cent  auil  in  value 
13.T  percent.  The  conditions  that  drought  about  i  hi- 
inereaM'  were  v  aricd  and  extensive,  the  most  conspicu- 
ous of  vv  liicdi  wiis  the  openin<r  up  of  several  lary;e  pools 
in  iiortliwesteni  Fi  iinsylv ania  durine  ISiHi  ami  1891, 
foUuwed  liy  the  development  of  tlie  McOonald  jiool  near 
Pirtslaii  j;.  v\  hich  reached  iU*  zuuith  iu  i»Ul,  jjiving  to 
Pennsylvania  in  that  year  the  greatest  produetion  in 
its.  recoril. 

In  Ohio,  from  its  two  tields.  there  has  been  a}rradual 
ini  i  eaM\  the  production  ri-achini''  its  lieijrht  in  IS'.Ml. 
with  11  slijfht  decline  to  the  close  of  In  West 

Virjfinia,  from  ts'.Mi  to  I!>'»h.  there  was  a  reiuarUuble 
increase  in  the  prt)diiclion.  th<'  f^reiitest  <>ut|>ut  being 
in  the  latter  year;  tbiu  hati  since  been  followed  by  a 
trradnal  de<-liiie. 

In  Indiana  there  have  been  almo.st  continual  •.'ains 
miw  tlie  U-giiuiing  uf  it)!K>  to  Ibe  close  of  IQiH,  In 
California,  during  the  period  boginiiin^r  with  1804  bnd 
eM<iintf  with  1!M>2.  there  haslnwii  a  remarkable  increaae 
ill  prodactiwit»  tbiii^  being  most  marked  from  the  begin- 
ning of  1900  up  to  the  close  of  IJWS.  Since  the  year 
ISitS  the  production  in  Texas  has  been  inerea.siny  at  a 
wonderful  rate;  the  gain  in  l^t:i  compared  with  ll<ol 
was  the  greatest  on  record,  A  decided  inereasso  was 
also  shown  in  Kansas. 

While  the  combined  output  of  the  older  lieldt*  in  the 
northeastern  portion  of  the  United  States  nhowed  only 
a  very  slii;ht  decline,  the  licklH  of  the  Southwest  and 
West  developed  an  extraoi'dinary  increaiie  in  new  pio 
dm^tion,  although  this  production  was  of  a  quality 
inferior  to  tliatof  tlie  older  li«Id«  and  waft  murketedat 
a  lo*!*  value. 

The  total  nninher  of  all  weU»  at  the  cloee  of  1902, 

which  ini-ludes  the  dry  holes  and  those  almndoned.  wus 
j  il6,«>4l;  of  thisi  uuuilxT  iOS.tkii  were  productive  well**. 
I     Wfll*  and  ttmlv^if.—Tbe  total  number  of  wells  drilled 

'  in  \'Mfj.  Imffi  drv  hnl' -  ami  productive,  the  number 
_  of  Ikiwitij;-  and  pum|>in<;  hcII>>,  llie  luiiuber  of  wulU 
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operated,  tbe  number  of  wells  that  prcxhuetl  potio-  j  U«kH  at  llu;  wolls  and  their  .Mpucity  for  rccciviug 
lenm  and  the  number  ahiodoned,  and  tlie  number  of  ;  the  output  are  ahown  in  the  following  table: 

Tablb  a.— REOOBD  of  wells  and  TASKAfiK,  BY  fTATEH  ANP  TERRITORIES: 
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Ill  tho  oiitiiT  L'niU'd  States  (1«mv  wcvf  l,5..i<«(  wells 
drillftl  in  lt»02;  of  this  iiutuljer  3,i5»  were  dry  hulen — 
tlmt  is.  wells  whieli  did  fiot  produce  petroleum  In  suffi- 
cient (juiuitity  to  jiifitifT  punipiug  them  or  were  totally 
destitute  of  petroleum.  Tbe  number  of  producing 
wells  drilled  in  1903  was,  therefore,  1S.S48.  There 
were  694  flowinj;  wells  producing petroleiini  iind  lOT.'.i.Vi 
wells  that  were  pumped,  making  a  total  of  10t<i,ti44  ptx>- 
ducinfir  w«11g  in  the  United  States  in  190S.  The  great- 
est nnmlier  of  t1  owing  wells  was  in  West  Viiginia,  where 
they  numbered  fiOU. 

Flowing  wells  do  not  usually  continue  to  flow  foi- 
lonj.'  periods,  and  are  found  mily  in  ooiujuiratively  ih  w 
territory,  where tlie pret»tiureof  natural]^ still n-niains 
in  the  rock.  Wells  that  are  pumped  are  nmially  o)>pr- 
ate<l  hy  sucker  rods  w(M)den  rnds  with  iron  sockets 
reacliing  down  iimdo  a  2-inch  pipe  or  lulling  to  a  work- 
ing barrel  at  the  bottom  t-ontaining  valve»i.  the  packing 

l«"injf  iiiiulo  l>v  h>i«th<'r  rn|)».  I  hi-  nmllon  i-  from  In 
to  is  incbett,  2t>  to  00  «troke»  pur  minute.  Tbo  depth 
of  wella  which  produce  petroleimi  rariei*  from  fiSO  to 

3.800  feet:  till'  latter  depth  is  attaine^l  only  in  West 
Virgiiiiii.  Of  the  total  producing  wells  7li,h  per  eeiil 
are  located  in  the  states  of  Ohio  and  Pennsylvania,  the 


loriner  state  leadiuff  the  latter  liy  1.2r>ti  wells.  The 
nuiiiherof  producing  welU  in  New  York  wa^>>,17s  and 
in  Indiana  8,224.  Chlifomia  <<onie«  next  with  8,574  pro- 
tlin  iii},'  wells,  a:,  of  w  hieh  are  llowiiifr.  The  iiuinlier  of 
wellb  iu  tbe  United  Stut«?>*  alianduned  duriug  (be  year 
wiut  (?.f<69.  which  ia  more  than  half  of  tbe  productive 
w.  Ilv  liilli'  l  ill  l;to:J.  The  jrre«ti-st  mimlier  of  almn- 
doued  wells  in  i5*02  whs  in  Ohio,  where  tbe  number 
reatthcd  2.333.  Tbe  number  of  abandoned  wells  in 
rennsylvaiiia  was  1,87$;  in  Wevt  Virj^nia,  1,883;  and 
in  iudiaua,  772. 

The  tanlcif  wry  in  eapadty  from  5  to  1,200  barrels, 
mid  are  <'onin'i  fi  il  w-th  the  pipe  lint  ^\  -roni  }>y  pip*'?.. 
Vjivh  tank  is  usiiuily  ineasiired  aiui  luiiuiH  icd  l>v  the 
pi|>e  line  company  and  the  duiiiIhm'  of  liarrels  to  the 
ini'li  noted.  .V  valve  that  isaltaeh>  '  t  '  the  iMittnni  of 
tbe  tank  and  tiie  lead  line  i^  locked  liy  the  pijMi  line 
company  and  is  onlyop<>ii(Hl  when  the  iiuiiil»-rof  inches 

I  if  |u-ti'<>l<'iini  in  tlio  tank  !>■  iii<')isitri>tl  by  the  ^auger, 
and  it  is  i-|osc<l  hy  him  at  tin-  cml  of  the  run. 

( 'tij'iliil  xtiii'l.'  iij'  nn  iifjxiiiii'  il  ri-iii I'll ni^ft. — -The  capital 
stock  and  lionded  indebtednei^  uf  in(or]x«rated  eotn- 
^uiiiies  are  rejiorted  by  stateH  and  territories  in  tlie 
following  table: 


Tabib  3.— CAPITAI.IZATH».V  OF  lXf!OnPOKATKT)  TOMPAXlI-ii:  ltH>2. 
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Tablk  8.— CAI»ITAL1ZATI0N  0>'  l>;t)t>KR>KATlil»  tiOMPAXIES:  1H02— Continuad. 
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The  toul  amount  of  uapiial  i^tuok  issued  and  funded 
debt  out»tandingr  was  9^>,005,859.  The  niunber  of 
shnifji  of  common  uiui  pivfi-rml  stock  uutliorized 
amounted  to  33U,4M,dl4.  Of  this  auiouiit  2K{.li6,(>2U 
tilmres  were  bwued,  the  par  value  heing  s^824.186,<iQ9, 
upon  whirh  i(«l<t,77l or  [kt  wnl.  was  imid  ii> 
divideuds.  The  par  value  of  the  comiuou  mtuck  k^ued 
was  t321,086,94S  and  the  dividends  paid  upon  ft 
iiiiioiintod  to  i?lit.744.r(»i:i:  on  tin-  issue  of  prefrrn-d 
»toi-k,  the  par  value  of  which  was  i!>3,14i>,(k{I,  the  divi- 
dends paid  amounted  to  9S7,87B.  The  par  value  of  the 
)>oiuls  issiiod  iiiiiountod  to  !i^(i.Tli>.254)  and  the  intei'est 
paid  Wtt3  i'^lyiidS,  or  4.4  per  cent. 

The  ^rreatest  amount  of  stock  was  i«<uod  in  the  fltate 
of  ('all t*<iriii:i.  tlu>  jMir  viihu^  iK'injj  >^1hn.ii4;^. IMif.  ii]n)ti 
which  i!!'l,Uiii,ul2  in  divideudtt  wm  paid.  Texa^i  wa.s 
next,  with  a  par  value  of  t75,36R,714t  upon  which 

■<.">.'). 2 Hi  was  jMiiil  ill  fiividon(i'^.  Oliio  was  third:  the 
jwv  value  of  »tOi-k  i^KUfd  ttiiiouiittU  lo  !p3T,3i>&,liNj, 
and  the  dividendti  paid,  to  $1,715,332.    In  Pennsyl- 


vania the  par  value  of  stocks  watu  $27,07u,14  h>,  uii  which 
dividends  amountinff  to  $945,872  woi'o  paid.  In  West 
Virginia  tlic  par  valiu-  of  tlic  stocic  issiii><l  amounted 
tu  ■i-^\i,lm,2M  and  l\w  div  idendii  to  $»!<iO,i!i4ti. 

t^'pcculative  conijmnit's.  numbering  l,3fHi  or  more, 
liav«>  hci'ii  orffaiiizi'd  si(u-r  IIHki,  n'pi"C-sciitiiijj  a  i  ;i[>itiili- 
zation  ejiUniated  to  Ijc  at  leatit  im)UO,0UU,O(H>.  A  krge 
amonnt  of  stock  has  been  iii«ued  by  such  companiaa 
op(>rutiiij;  in  TexaK,  California,  Coloradoi,  Louisiana, 
and  K<>nliieky. 

A'»7-/.///(  e«  and  vvffUK. — ^The  total  number  of  persons 
ri-jjuiarlv  fiiiployi'd  in  tlu-  production  of  I'rudo  pctro- 
leuai  in  iwu  was  :io,i>s5,  who  received  ^it5,2:iO,l:n)  in 
salaries  and  wH<rcs.  Of  this  number  3,033  persons  were 
onipKtvcd  as  salaried  oHicials.  clerks,  etc..  aii<l  received 
<^2,i48t)^7(>«.  The  total  avenij^  number  of  wagC'^ai'ners 
was  17.552.  who  rereived  f  13,242,361.  Tlie  nveraj^ 
iiuinlMTid'  'A  iiL.'!'  iMriH'i  -.  riiiployed  e.'i.  li  ii:<.niii  >iuring' 
11*02  i»  shown  by  stutc-s  auU  tcrrilorits  iu  the  fuliow- 
ingr  tnhle: 


TAM.S  4.— AVERAGE  NUMBER  OP  WACiE-EARKEKH  K.\|PIX>Yfi:i>  DUHINU  L:aCI1  MONTHi  1808. 
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MINKS  AND  gl  AKinKS. 


Tin;  gmvtc-t  inin>l»or  i»f  oiuplojk'eeH  i-i  fouiul  in  I'enn- 
mjrlTauia.  Althuugti  Ohio,  >VoM>  Viiviniu.  'IVxas,  anil 
OftUfornia  prodnoed  more  petroli-mn.  iht>\  (-iii)jlt>vt'cl 
fewer  wagi>-««rnei'8.  bocauxc  mor*'  i>f  tlu'ii-  wi'lN  were 
hvitc  produciT't.  Pennsylvania  oinpluv  ed  32  per  wnt 
of  tlio  wiijjr-ciirnprs  iin<i  pro<l«u't'<l  <iiily  IS.o  per  cent 
of  tlu>  «>iitir«'  product,  tbe  wtslU  with  oae  exception 
bein^  piini])in^  wells.  On  tlie  other  hand,  Ti&xftri  em- 
plovod  only  4.1  per  vvut  of  llic  wnyo-t'iinu'r-.  itltlioii</li 
producing  p«r  cent  of  Uie  petroleum:  aitd  Cali- 
fomia  with  ft.8  per  cent  of  the  wage-enrnets  yielded 
15.T  jxT  tt'iU  of  tljo  jH'tioUMmi.  Tln'ti-  wu>  v*  i  v  liltli- 
fluctuatiou  in  tbe  mtmder  emplorod,  taiceii  at^  a  whole. 

The  average  number  of  wajje-eamera  by  occupations 
at  -|H  .-iged  dailj^ntoa  of  pay  is  ahown  in  tbe  following 
lablo: 

Tahi.k  5. — Aivrai/<'  uujhU r  uj  tni'j'-f'ini'  y'  til  rim  iiitii  tindij  raU'»  of 
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Nwirly  .57.2  i>pr  i-ont  of  tbe  wage-eamer$t  connected 
with  the  production  of  petroleiun  in  liHi-j  ri'<t  ixo<l  Ik-- 
twe«o  $2.25  and  $±4:9  per  day.  Only  about  eigfat- 
tenthaof  1  percent  received  lesn  than  $1.50  per  day. 
Of  the  12.!trtl  cnjifiMwrs,  T»>.2  por  cvnt  rccci \ od  Ix-twi-cn 
92.25  and  per  day,  and  only  1.4  per  cent  i-eceivcd 
teas  than  $1.75  per  day.  Of  those  rated  aft  inecbanics, 
inrludinjr  hlaclvsinith^,  carpenters,  ami  other-*  of  like 
occupation,  t)8.7  per  cent  received  from  $L.dt>  to  $2.?4 
per  diiy  and  19.1  per  cent  from  18.75  to  f8.24.  About 
foiir-ti  titli- of  1  p^r  cent  of  tliis  cliis.s  <>f  unur  i  ^i  in  t- 
ret-cived  1cj<s  than  $l.5i>  per  day.  Nearly  hi  per  cent 
of  '^all  other  wag«-««nieT8^  received  from  $1.50  to 

4Si.74per  flny. 

Contmd  work. — The  amount  pai<l  for  contract  work 
was  $lS,9fi6,631,  or  44.4  per  cent  of  tbe  total  amonnt 
paid  for  .nalarics.  wa<re>.  and  contni'  t  «  oi  k,  N'cnrlv  nil 
tbe  building  of  riga,  drilling  of  new  u  ell>,  torpedoing 
and  eleaning  out  waa  done  byoontiact  work,  the  cost  of 
which  ako  ineludea  the  value  of  material  furnished  and 


a  profit  to  tbe  cuntractur.  Thei'e  arc  numerous  in«tan(»9 
whera  tlie  owners  of  welU  contnu^ed  with  ind}\iduak 
for  the  work  oece^ sjiry  to  punij)  and  care  for  a  dn-tcr 
of  well«,  dividtn>r  ( lie  line  run«  pro  rata.  The  entire 
number  thns  employed  ig  estimated  to  be  12,800. 

A  concise  statement  covcrin>r  llic  entire  petroleum 
producing  tieldis  is  didieuit  to  t>«t-ure.  The  drilling  of 
a  well  requires  from  ten  days  to  seven  weeks,  and. 
wht-n  the  Mork  i^  citmpleted.  the  4'rew  In  removed  hy 
tbe  conlraet'ur  n->uall\  to  !H>nie  dii^tant  location.  A 
crew  ii*  temporarily  employed  to  clean  out  a  well  after 

it  Ih  rii   tiiijii  tn.  1.     Ill  lorpedurri-j  urlU,  liuildini; 

tjinks,  conncctin;j  pipe  lincii,  and  in  other  mutters  of 
labor  and  niateriab  furnished  which  are  paid  for  in  the 
liiiti|>.  .1  -imilrir  rniulitioTi  nf  ntliiir-  exi>t<'il.  t'i'«  work- 
men ^<n\vy^  from  well  to  well  or  from  disli  ii  t  to  district. 
Tbui*  it  in  that  no  detailed  aceoont  can  tie  iseenred  <ihow- 
iiijf  wliat  part  of  the  di>hnr--emeiit>  for  tlii-  kind  of 
work  went  to  latior  under  the  head  of  "cost of  c(»nti°nct 
woric'*  and  what  to  ^'eosit  of  aupplies  and  materiaU." 


iiiiit-  i-Kilx,  mill 


I  "nilcr  supplies  and  UiateriaiiM  are  IndiKhHlcu-sinif.  tulting. 
pipe,  engines,  boilers,  tanlw.  etc..  and  renewals.  Under 

miscclliineon>  exjM-ns*-;  ;in'  i:n  liHed  ix'ht  of  ofliec-. 
taxes,  insuinnce.  etc..  ano  royultie-  and  rent  of  wellf 
and  plants.  The  entire  exiwH-te  rej>ort««l  Under  the 
alM)\c  heailin^'s  for  the  year  llHhj  was  S!:5;3.r»!»:^.2.'5S. 

Mir/t<ii,!t.(jl  jMJiiyi:-  Vov  the  pri)ducing  wells  a 
total  of  910,077  hoi'sepower  was  reported,  of  which 
'.<oT.si>4  horsepower  was  owned  hy  the  operators  and 
2,22H  horsepower  was  rentwL  Of  tbe  power  owned 
6«>').1T7  horsepower  was  furnished  by  41,7S^7  steam  en- 
gines, 24t»,»iUj  by  li,«»Ht  gas  or  ^jaiudine  engines,  and 
1,172  horsepower  hy  :;T  other  prime  motors.  In  addi- 
tioii,d  elect  ri<'  motors  with  a  capwH^of  2b  horsepower 
were  reported.  The  i^teani  engines  avem^tMl  approxi- 
nutely  16  horsepower,  and  the  jjas  or  {jaxilinc  enjrines 
lit  hor.se|iower.  'I'lie  rented  powi-r  consistetl  of  12.5 
electric  and  2,oi<8  boraepower  of  other  kindg»  The 
electric  power,  both  owned  and  rented,  was  reported 
from  California.  Over  .54  per  cent  of  the  horgepoirer 
wa^  employed  in  Peninsylvaiiia. 

Pmdftctfon.—Thti  production  of  crude  petroleum  in 

llii'    T'lif.  i!    Sl;i|.-^    '\n    t!'">.>  .-ii.-.'T'i.:'.!!-.*  1p;iiii'1- 

greatcr  than  evi'r  heforc  and  nearly  e«jual  to  that  of 
Riuiiia  and  all  the  other  petroleum  prvidncing  countries 

nf  flic  world  <-oml>ineil,  'I'lii-  '.■.a-  tin-  ]ii..ilin'f  of 
lo.s,tJ44  w  ells,  an  average  of  S22  Imrrcls  per  well,  or  2,14 
barrels  per  well  per  day.  Tbe  quantity  and  value  of 
the  crude  ]M'trolemn  produced  in  tlu'  I'nited  States  in 
llHt2  lire  given  by  .states  and  territorie^i,  urrunged  in  the 
order  of  their  production,  with  pereeutagea  of  the 
whole,  in  the  following  tabic 
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Tabic  <I.— QN«Mlt(y  and  mine,  wiih  pmmkigtt,     tHittt  and  trjrrl- 

twirt:  ISOi. 


■TATI  OE  TUUIOBy. 
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^  L*^»S  4>llt'  tLMldl  «tl  1  IHT  Ct-'lJ?. 

Of  (be  total  production  fi-om  to  lUOS,  Pennityl- 
rtixm  tmA  New  York  pi-udueed  58.9  per  cent.  Peonsyl- 
vatiiri  iiriilialily  |)ro<lufit4g  iicai-ly  i><»  jH-r  4-ei4t,  )ui<l  Xfw 
York  about  ^  per  c«Dt.  Ohio  produced  :i4.4  per  cent; 
West  Virginia,  11.8  per  cent;  Indiana^  8.9  per  cent; 
Tt'xii!^,  '2A  piT  tfiit;  Ctilifuniiu.  3.0  jn-i'  cfiit:  leaving 
eight-teiitb»  ut*  1  per  cent  fur  the  renuuiiing  states  and 
territories,  which  include  Colorado,  Illinois,  Indian  Ter- 
ritorv,  Kansas.  Kci»tni-ky,  I><)nisiaiia,  Xlichifjati.  Mis- 
ciouri,  Okiahoma,  Tenueasee,  and  \V  jomiog.  It  u  esti- 
mated that  from  the  crude  petroleum  produced  in  the 
riiitotl  States  in  tlipro  wore  olttaincd  1  .'.•;^N.(;4i;t.44.'j 
gallons  of  refined  petroleum  prodoctui,  which  i-eprcM«nt» 
about  TS  per-cent  of  the  total  refined  products  for  the 
world. 

iu  the  year  IW^  the  Uoitt-U  SUXa^  for  tlie  lirst  time 
hi  fire  years  surpassed  the  petrolenm  production  of 

I'lH^ia.  Ii4  tlisil  y«  :ii-  llii'-i' twn  I  iiiuitvics  lojfrlliii'  \iv< 
duccd  per  iciit  of  tla>  total  output,  aci  compared 
with 93.3  percent  in  1901  and  94.1  percent  in  1900. 
Indications  sceiii  to  jioint  t..  flii'  f;i<  f  ihut  tin'  nide  dis- 
tribution of  petrolcuiu  in  nuurly  ail  couiitvici^  of  the 
globe,  and  the  more  eueeessful  metbodii  of  securing  its 
pntlitalilc  prodiKtior4  :i>ir!  t iMiiriportatioti,  will  caiL^t'  a4i 
increu«>«  in  the  yearly  output  of  the  eutii-c  world  for  a 
number  of  years. 

The  very  hi^^)t  }rn»de  of  a  larj^e  part  of  tiie  crude 
petroleum  produced  in  the  United  Statcj*  givea  tliL> 
country  a  very  lat^  percentage  of  the  production  of 

tin- Iti^'hfi- jjinflc^  of  ii.>tii4ed  jtctroleiiiii.  .V  ♦•iiivfiil 
mate  place*!  the  refined  pni<lucl  secured  from  the  crude 
in  the  United  States  ut  .Vi  per  c<>nt  of  its  entiiv  produc- 
tion, conijMin'd  with  21  per  cent  of  the  entire  ()ut])ut  of 
UuHsia  and  2.S  per  cent  for  the  uvt>rup»'  refined  product.s 
secured  from  the  crude  produced  in  all  other  countries. 
It  ise.stimated  that  the  proportii  n  nf  ;  .  (iurd  pi  nilucts — 
the  illuininatinjr,  naphtha,  and  iiun  i  atiuy  pctiolcuui!? — 
produced  in  the  l'nite<l  Stati's  in  VM^'l  auu^unted  t»>  7'J.l 
per  cent  of  the  entire  prodiu  tion  of  the  world  for  that 
j'ear;  while  I^u.s.siu  produced  2^.2  per  cent  and  all  the 
Other  countries  2.7  per  cent  The  United  States,  there- 


fore.  priKluccd  nearly  2.*>  luirrels  of  retined  production 
lor  every  l»arrel  produced  by  the  rest  of  the  world. 

The  most  vaUiable  grades  of  crude  petroleum,  f  i-om 
whid)  the  very  best  gmdes  of  retined  products  are 
secured,  coatinut?  to  l>c  pn>di4ced  in  the  United  States^ 
prineijuiUy  in  the  northeast4"ru  (tortion,  from  thfl 
Appalachian  and  Lima-Indiana  tield:*.  The  Iul)ricaf  ing 
pr<Hhu  (>.  made  from  the  cTude  pctrolewn  produc4Ml  in 
thi»  section  arc  akfo  superior  to  Any  others  produced  in 
the  entire  world.  It  supplies  almost  the  entire  demand 
f*)r  lultncaiu-  in  tht^  I'nited  States,  and  kr^e  (piantities 
of  it  an>  markettid  abroad.  About  45  per  cent  of  the 
entire  4piaiitity  of  refined  petroleum  produets  manu- 
facturetl  in  the  I'nitr'd  Stat4>s  is  market4'<l  al>road. 

In  the  following  table  u  given  a  statement  of  the 
total  ipiantity  and  value  of  all  crude  petroleum  pro* 

duced  and  marketed  in  the  United  Slated  in  1}H>2  and 
li<01,  by  states  and  territories  and  important  districts, 
and  nverng*'  price  ])er  barrel: 

Tabu  7. — Prcdw^im,  nilut,  •nui  urtrny.;  /<rK>  y(tr  Ikh  i'  I,  bff  Mata 

(in'l  li-rrit-irhf,  awJ  l<>i  <liiiln'ij> :  l'.>0:'  -ui'l  1901. 

irui(»l  6titw»  trvoJugkikl  hunv],  "Mineral  Kcwuicn  oi  (tie  United  State*," 
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III  lUtiUtiim  W  tUa  qnaiititT,  njm  bancte  wenpinMliio.xl  In  KcntiHikr, 
nttn^NcMVIWfnb  Id  MInouri,  vslocd  M  IMKand  AiX.'S't  (jairelaln 


TcxiiK.  viiiti«d^»t  itn;,nil,  wbJeh  were  wnkad  and  muDkl  by  ihv 

m  Id  tbc  CMMOi  UM 

■M  V<iJi>imn  inrliidiNl  wifk  WjNit 


iM,nMkiiwthe 


oi>m(MiLi.-«.  Tli<-w  appear  in  tlwtiMlaAawo  Id  tbc 
ii«Te«»t.-  w.iT.vaw  hamK  nUiMd  i31W,IW,~" 
<  I'nxlui'iioii  of  liKbt  oil  Iti  l^etiNd««uii  ■ 

VlrKlnliiS  iinxluviliiu. 

Petroi^uiit  and  natural  gas. — Petroleum  and  natural 
^Hs  are  intimately  connected  in  composition  and  ocenr- 
reiii-e,  one  hiMnjr  a  jyaseous  and  the  other  a  liijuid 
hydim-arlH)ii.  and  with  but  few  e.\ception«>  they  are 
aMSoelated  in  all  of  the  fields,  the  gas  oocapying  the 
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upper  portion  of  the  same  t<trota  whicb  contain<i  the 
petroleuiii.  In  uiiinv  localities,  rliirin<;  lolrl  weather, 
a  small  portion  of  the  more  volatile  iiapbtbas  are  often 
oondensed  from  tbe  natural  gas  and  deposited  in  tht<  ])ipe 
11  in  -;.  Of  the  (Dtnliined  vuhie  of  the  two.  iK-troleuni 
uinuuDte<l  tu  u  little  less  thau  70  per  ceut,  aud  natural 
gas  to  a  little  more  than  30  per  cent. 

In  combined  valiio  tlirv  rank  next  to  pij;  iron  and 
coal  in  the  list  of  tlu'  ci"U(ie  minerals  pi-odn»!ed  in  tbe 
United  States  in  LW-2.  The  following  table  presents 
the  combined  valne  of  petrolenin  and  natural  gaa  by 
Ht&tcn  and  torritori&«  in  order  of  values^: 

Tabub  Bt—Vttbu<^petnlevm  cndnatmal  gat:  l$0$. 
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•A'-'.  161 

in,» 

I»,IM 

H  H.V.MK1 
2.3.V>.r'H 
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Mnrliid.'k  lllinoix.  Imlluit  Trrriini7.  LntoMatta,  HiaiCon,  MItmtll, Ofel*- 

homii,  Tenitcflsco,  and  WyoinlnK, 

Mxportf. — Petroleum  prol«ibl_v  reaches*  a  wider  mar- 
ket than  any  other  article  in  the  whole  Hit  of  our  ex- 
ports. It  has  j>enetmted  every  (piarter  of  the  ;j:lobe 
and  is  without  a  rival  in  it»  illaminatingaod  lubricating 

tiualitic-s. 

Formerly  petroleum  wa-*  ex[x)rted  in  barrels  or  cans; 
to-day  it  is  iaigely  transported  in  bulk,  by  tank  steam- 
ers, from  which  It  is  delivei^  to  iw«iT!n|r  tanks  at  the 
various  ports.  Only  from  ten  to  twelve  hours  are  re- 
quired to  receive  or  discbarge  a  large  cargo.  From 
these  recnving  pcdntB  it  isdistributied  to  tank  ears,  which 
reach  tb«  inlaad  cities  and  towns,  where  it  is  again  deliv- 


eivd  to  tanks,  and  finally  reaches  the  consumer  by  tank 
waf^ons,  A  portion  of  it  for  many  of  tbe  waport  toWDS 
ill  warm  climatic  is  ^till  tran8iK>rtcd  in  cnn.s. 

The  tank  steamers  engaged  in  tbe  transportation  of 
]>ctn>leuni  ore  modern  ahips  thnw^hout,  aud  liavc  a 
number  of  square  iron  tanks  arranged  on  each  side  of 
thecenter  line.  There  are  a  number  of  bulkheads  made 
double,  with  water  spaces  U'twecn  them,  which  scfmi  atc 
the  enjrine  and  the  boilers  and  the  (]uarters  for  the 
crew  from  tiie  oil  tankii.  Some  of  tbe»iu  tank  !!>bip!> 
have  :i  ca)):ii  ity  of  60,000  barrels,  or  fitnn  2,500,000  to 
2,«0U,000  ^Uons. 

In  190S  there  w«t«  exported  from  the  United  States 
1,064,883,601  gallons  of  petroleum  and  its  products; 
this  amount  was  only  exceeded  in  the  year  liMJl,  when 
there  were  1.079.074,51ft  gallons  exported. 

In  Iitti2.  of  the  total  tjuautity  exj)orted  from  the 
United  States,  .-jO.i  [km-  cent  was  loaded  at  New  York, 
which  i:^  thus  shown  to  lie  the  lending  exjKjrt  city.  32.4 
per  «ent  at  Philadelpliia,  per  4  eiit  at  points  on  the 
Delaware  river,  and  S.ti  per  cent  at  Baltimore.  Lately 
Port  Ailhnr  aud  Sabine  City.  Tex.,  have  become  ports 
of  export.  aii<l.  toj^etber  with  lioston  and  Charlestown, 
Mass.,  and  tither  districts,  whose  exports  make  up  the 
remaining,'  4.3  per  cent  of  the  total. 

The  first  larj^e  shipment  of  petroleum  was  in  ist»l, 
when  the  brig  A'lisaietA  ll<i^/«,  224  tons  register,  sailed 
from  Philadelphia'  with  a  full  cargo  of  petroleum  in 
tmrrels.  Doctor  Crajvford,  consul  at  Antwerp,  had  re- 
ceived baiTels  of  retined  petroleum  pi-evious  to  thU 
shipment.  For  the  year  1S6S  there  were  exported  front 
i'liiladelpbia  2,«Si,280  galUtns,  fbllowed  by  4,680,174 
gallons  in  1808. 

In  the  following  table  the  production  of  petroleum 
ill  barrels  aiul  their  eipnvalent  in  ijallons  arc  y^iven, 
together  with  the  i|uanttty  and  value  of  tbe  total  export!»; 
also  the  quantity  in  gallons  of  the  vnidc  and  manufac- 
tured products  exported,  from  1864  to  1903,  inclusive. 
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'  Hxi.nris  nr.'  Ii.r  rl>rui  y.  urs  fn.iji  ikx^  t.i  Is«»t.,  iui'lii^iv.-. 

-  In  ji'lJlll'^Il.  4,ir:&  iMirroh  ot  .  rml.-  i.il  wi-r."  imMliU'.-*!  in  K.-ndi.  ky  ami  I  I'Tin. 
fur  wlii.  il,  IIS  ii.iiii'  wiisvold  nr  iisi?ii.  mi  vuliu-  ismlii  Ik,'  ifiviTi. 

ilncliido  u.ttA  iHrnvliiut  uU  lulii  In  Kvutuiky  himI  IViiUfwi-v  iu  liliiu,  but  iiruiitHvd  ill  piwkiuiyviini. 
•In  addiltoa  10  ihbiiiMnUtr,  GIM,1M  bami*  won  piaduoed.  but  not  OMrketed. 


in  is'o;  i.  iTT  >.«rml« In  1W7.        banvl*  in  IMIK  and  ti.es»  bamls In  im. 


Of  the  totMl  pi  I  i;1'icliun  of  criulf  porr<<l<'inii  in  tin- 
L'tiiUnl  f>Cati"!s  (ivi-r  ;!s  per  cfiit  i.-s  cxportcil  as  itikIo  or 
refined  products,  leaving'  iit>4irly  63  per  cent,  which  is 
coiisuiniHl  lit  home.  'I'hc  hoiiiv  c(ni-:i;iii]iMrni  h;i>  (r-.i'ii 
growiug  uf  late,  an  well  a,s  the  |MtKiiictioii  of  cnido 


p»lliMis  ill  I'.iol.  'riicn'  WHS  II  >lijr|it  (locliiii'  in  VM>2, 
yet  the  amount  fur  tin-- year  was  Mill  o\  t  »-  oia>  l>iliion 
gallons.  The  exports  of  lubricating  and  paraffin  prod- 
iicl-  liav«'  for  u  iniiiilH-r  of  years  sliown  a  sttwlv  inrroHso. 
/'"/•■  iijii  iini//.''  /.-<.    'I'lie  following  tuhli'  shows  tile  for- 


petroleuni  of  second  quality.  As  liefore  noted,  the  |  eign  niarlcots  for  .\iiit;neah  petroleum  niui  petroleum 
total  exports,  for  the  fint  time,  exceeded  one  billion  ,  products  for  the  nine  fiscal  yeant  ending  June  30, 1903: 

Tablb  10.— exports  of  PETROLEirai  IN  ITB  VARIOtT$«  FORMS  FROM  THE  UNITED  STATES,  BY  COUNTBIE8.  FOR 

THE  FISCAL  YBARS  l»W  TO  1908. 
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II. '.^7.  741.1 

L'tt    til"  'HKI 

l.'i,  ii7l.  m 

ilil,  :lii,  j-i 
1 .',  '.iH,  'JJIi 

111,  -'111,  r.11 
-'4,  -SI'.,  mm 

Jl.        I  -1 
III,  It47i  "illl 

^  4b.lU<O,0Ai| 

R>,  U».  liT  1 
lint 

17. 129. 611 

'.11.  ilsil 
.'i.';',  -Ml 

.M.  JV7  *Ml  1 

;■;.'.  7(iii,  iNi 
l-Vi.  Tiki 

fil  (ijl  ll'ill 
1.  Hi'. « 4(1 

411,  '.';..'.  :'illl 

.•1,  ii«--..  ii:ui 

;ii4.  Tin.iju- 

'-'1,'."..*,  ;7ii 

16, 109,  .'47 

20,734,909 

l«.343,M2 

19.2!t3,.'>32 

14,  ;c«.i3» 

I'l,  l:il.':ii. 
i  '>TMi;«> 

1,117, TNV 

14,310,793 
1,049.210 

18,850.348 
795,749 

lS,338k2» 
391.159 

]3t?.n.lfr 
<I19V740 

14.089,7311 

11.021.  081 

•7. 7t*0 

».«76 

l.nwf,'.'!:. 

(129. 490 

4.9ai,iPtii'i 

H.B.'W.'JSO 

!!,»i4.efii< 

11.170,  ;mi 

i:l,lW7,Ml 

11.37-2,219 

ll,Ma.»l& 

ll,V«(!>,80» 

1U,2)I»,««7 

tlM»»,191 

7,»78,97» 

9.099,430 
2,070,911 

76kOa6»Ul 

10,999,733 
2.9in.91l( 

71,157,806 

ll,IMl,ao■^ 
u.m7.fcui 

74,183,709 

7,M0iH1« 
3,iBI1,4<lt 

97, 424,  aw 



.V!iii3.1IT!> 

;i  wHi  fvjii 

4,Ut,«40 
.'*,  137, 29ft 

09,199^346 

10.289,007 

9.070.741 
|lil4,990 

43,41fc,9IS 

7.019,466 

339.220 

49,199,574 

iw.  a<»,  ;ii«> 

bO, 'Mb,haO 

r«wi>«.<ns 

OOLlff.KTD 

53,7S2.»9 

60kO18.Sg8 

41.301,347 

'I3.53lv739 

vr.m.m 

3»,  408.987 

1.  :k'J- 
M^.  Hl> 

'.'>•;■.. 
'>.s."_'.o7;t 
:'>.ii«-i.  wi> 

1.  VJ1.1.07 

1.  iNi;. 
T.;i::l.  li.".' 
i-.fjl.si:; 

l.Mt..*Mi!>| 

1.  ^•7J 

:;ii.7i:L>.4iJ« 

i.  7ll».  1*17 

;.  iTii. 
III.  :;7'.>.  11)4) 
^l.ii"!.  Lt»: 

>.  i;i;l<.  Mil" 
1.  vH.  L'm) 

1.  (ij  1,  i^Nl 
(i,  -VKI.  1117 
«.  HHI 
l.i'.'l.l.'il 
1.  ili-"/.  7J7 
J(..:r.;l.  (1.-.1 
l,7"i..^..il 

'l.  Jill. -Ill 
".ii'.ii.  77ii 
1.  tiTii.  -im 

l.llW,  i'lj 

;."i.7ji.i<,ii; 

l.t}*!.  9l!l 

.;.  T"-!  !HI 

i..'jr.,  iwi 
Ii.  '•77,i'.ill 
I ,  '.."rft,  ii-K 
J. -III. 

L'l.:iiil.-im 
1  mi.-iil 

l.lCl",  '.'.'il 
."i.  lli."i.  '«»ll 

■i.  LI'.KI.  .'til 
1,  il.'l.lCU 

-'.  7-'i.Mri 
ii.  i:;ii.  (i"l 

«Ki.llI7 

J.'iTli.  Xiij 
.'Tl,  Mil 
iiT"  ii'J" 
l.:l''l..%'<7 
'.'.  Wl.'Jt.HJ 
-'I.'.tH.».4'J7 
"i-1l,  (r-Ti 

-', '.iill,I!iM 
il.U'KI.  !Al 
■i.tWT.  471 
l.X«i.  H4I) 
'J.34li,  K'Jfl 
U'.  "■-.1.7117 

ii:i.  IM 

1»,  312,  711 

l»,!H4.ti(Xj 

U.47».(((»tl 

ia.7(U,ll« 

l«,mr97 

(l,'.«i»,7»4 

<i.;iO(i,<'Hi« 

i,7»il.M>7 

2,249t.6Mt 

i•.,■!I.M^ 
J.  iiiJ.Mii; 

714.  DM 

«,«)*,  4I« 
««8,37» 

i,y»2,3ia 

•MIS.  J2( 
'i.  JHUJH" 
!l,  iU,  '.lit'. 

M'.i.lM 

1,»I9.29» 

7,a7,«i 

l,«9«,«l 

i,<a9,4e» 

l,«l,<*0 
5,«r»,73S 
7li,at 

1,3S»,249 
1)4.  »l« 
1,«W,79« 
4.979.  «M 
477. 187 

l,244,m 
218,  MM 
2,221,789 
9,010,471 
309,701 

1,249,761 
3M,874 
2,U9,8«I 
2,439,975 

i»;»«i 

l,808,.'W9 
417,123 
1,599,709 
l,4n,191 

ti5.as» 

TM.IMS 

92Z..VM 

mass 

TM.'.'ll 

142,  «13 

4,880 

3,374 

6,029 

71(1.  llTIt 

«a» 

I«l7.77'' 
1,«I7 

:i*iit,  !»!:• 
•j.ja* 
3,iao 

7'.' I.  J II 
974 

171, «il 

1.  UMI 

2,  ZS 

1  Kl,  777 

I,.'!!* 

Iij» 
m 

'  i  rM 
l.oli 

m 

1, 0,"* 
i;,4HI 

513 
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The  i|ijaiititie»  uf  petroleum  aud  tbe  diflercnt  peiiu- 
|pum  products  exported  to  the  several  eontinental 
>.'roi;ji-,  Kiu'opi'.  North  aiul  South  Ainciira.  A-ii  :ind 
Occiiuitt,  aiid  Africa,  with  perceDtaifes  fur  the  tiiail 
year  ending  June  80,  IdOfi,  nre  ^own  in  tbe  following 
table: 

Tamm  £^fNir(>4/ jMfJvfMUN  ami  pelroletm  f>n>*liui*  to  Europe, 
Xortk  and  StM  Aumriea,  md  OetanSti,  attd  .ifriea,  h-M  per- 
fttUagu  for  (Ac /Ileal year  authig  JtaeSO,  t90t. 

([QiUlQfU.] 


"  1 

bixdl  Eunipcw 

NuMb 
Ancilaa. 

America. 

A«M  and 

llliiiuhuitinc  

Lubrioiiiliii;  

tlft.«ltt,IIW 

it,«a,«aa 

.VW.'J>U,U66 

2a,  em,  MB 
]i4,nC(n 

2.  i*\.m 
\.Di\.m 

W,MT.«» 

l.« 

■I,  lu.m. 

711. Ml 

42,  m 

„.. 

4.9 

1.1 

Of  the  totui  <>.\|K)rtatioii  <  f  li  vurintiefi  of  petrolenm 
during  the  tlscul  year  oiuiiii^'  Juue  30,  1902,  there  was 
shipped  to  EuroiM'  7;j.7  por  tfnt.  to  Asia  and  Oceania 
17.2  per  ci'iit.  Soutli  .Vitu'rifti  4.2  jwr  tviit.  Xortli 
Anierii-u  -i.H  per  cent,  atnl  to  Afrita  1. 1  pi-r  cent. 

Of  that  portion  which  wont  to  Kiirop*-,  f.\»lusi\t>  of 
••  roidiiiun,"  tlu»  exixirtsof  whi<'h  an-  jjivtM»  a."  Tlo.n70 
barrels  (or  2tf,822,i>40  galluns).  the  United  Kingdom 
received  }tS.5  per  cent,  (iernMii  v  por  cent,  tbe  Nether- 
land-  id  l  per  wnt.  Fnim  e  l^Hi  |ier  cent,  and  Norway 
and  £>wtKlen  4  \)vv  rent,  tlie  remaining  13.8  per  cent 
being  divided  anion<i:  Belj,'iurn,  Denmark.  Italy,  Portu- 
pal.  .Sjiain.  and  the  c»th<'r  Kiirojx^in  i-ountrifs. 

Of  the  total  amount  of  illuniiDating  oil  i-.xported. 
Japan  consumed  7.1  per  cent  and  China  and  Mon^'kong 
>».1<  ]M'r  cent.  Thi'so  fountrics  ronsunitHi  over  71  per 
cent  uf  tbe  total  amount  o\]>orted  to  Asia  and  Oceania. 

Prtee«. — The  ))ri«  «.'  jwr  •.ntllonof  refined  petroleum  at 
New  Yf>i  Ic  I 'hiladoipliiu  in  VMVl,  when  loaded  inio 
bulk  iilt^iuucrs,  runted  from  4.<io  cent«  tu  5.06  centt>  for 
oil  in  bullc;  from  7.15  centa  to  8.15  cents  for  oil  in  bar- 


lel.-*;  and  frutu  *.40  ccnt>  to  eent>«  for  oil  in  eases; 
the  minimum  prieett  prevailed  at  tbe  beginning  and  for 
the  jrreater  |)!irt  .if  ttie  year,  and  the  ma.xiinuni  at  the 
close.  There  was  a  .-ilight  advance  in  price*  in  May, 
June,  and  July,  followed  by  a  decline*  and  a  second, 
ndvaiiee  toward  the  elo-i^  <if  lln*  yfjir. 

The  tivenige  yearly  prices  in  cents  per  jpiUon  of  lO-" 
Abel  teat  refined  oil  la  barrels  at  New  York  for  the 
yearit  189S  to  190S,  inelusiTe,  were  as  follows: 

Anragt  ytatig  prion  pnr  piriAm  «f  r^budpttnlnm:  JM9  to  i90>. 


I 


(Cetll^  I'll 
ItBltud  1. 

TMlk 

6. 07 
T.1IB 

Own : 
&n 

WW  

7.a 


Tlie  monlldy  averaj^e  prices  jier  yiillon  of  crude  and 
retined  ilhiuiiuiUiug  petroleum  exported  iu  bulk,  for 
tlu'  years  isi«9  to  I9Q3,  inclusive,  are  shown  in  tbe  fol- 

lowinjr  tul)le: 

TaBI.b  lis. — MotUkly  average  pritet  per  gtiUemoJ'  oii  exporud  Jrina  the 

VailtA  ama  in  Mk:  tm  to  /ftW. 
IpeBtiperfBlloiL] 


INC 


Mlli- 


Jmawiiy  .... 
F«braai3' ... 

Murr-h  

M'itt   

May   

Jiloe  

Mr  

A'lglwt  

sciitfinlwr . . 

ui'lolxr  

Novt'mkMrr  .. 
Dvcmber... 


4.1 
4.» 
4.0  . 
*.h 

4.H 

3.  V 

4.  a 

4.« 
.'l.  It 
4.1 


lltl.'ll 

tlluiul- 
natlnr- 

Mill 

.Tilt. 

i:>- 

lllunii- 
iMlinit, 

Mlli- 
cnide. 

|{f 
llii>~l. 
IIIujhI- 
naUns. 

Mill- 
ennl. . 

K»- 
lliiwl. 
Itliiml- 
iiHilnK. 

CS 

4.; 

«.a 

«.o 

S.4 

4.9 

«.> 

4.0 

«.«  : 

>•* 

8.6 

4.7 

>  4.0 

6.0 

t.0 

T.I 

6.0 

8.7 

4.7 

4.t 

«.» 

S.I 

a.  8 

«.S 

8.6 

&1 

4.6 

«,S 

4.8 

6.8  ' 

5.8 

8.1 

4.8 

4.5 

«.« 

4.« 

6.1 

6.  ft 

■  7.» 

4.4 

4.7 

ti. ;) 

4.« 

6.S  , 

4.» 

7.0 

4.S 

Jkl 

<;.  1 

4,.'l 

, 

7.1 

4.0 

r.,  ^ 

4  T 

'  4.0 

7.0 

i.1 

4wl 

1''.  - 

;..  (I 

4.0 

6.6 

8.4 

M 

l>.li 

4.5 

4.0 

6.« 

«.» 

4.0 

?.a 

5.0 

6.4  : 

4.7 

«.S 

S.t 

7.S 

PBODUcnox  IN  TUK  uxiTttD  srATita  autcK  18&9. 

The  production  of  crude  petroleum  in  the  I'nited 
■States  by  states,  since  the  conuuencemeot  of  produc- 
tion in  1869,  is  shown  io  the  following  table: 
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MIKES  AND  QUARRIES. 


Tabu  18.— PBODUCmOir,  BY  STATES  AND  TERRITOSIKS:  UW  TO  im. 
[Vnitad  ftatw«eo)<«]eil  Bamr, "  HlMiml  BooaiccaotthB  United  SIaM,"  IWXt] 
[MurIs  of  «i  s>lloaii.| 


VKAK. 

rt'iiDh.vi- 

New  York. 

Olltn. 

W(i.t 
Viisliiim. 

CalMorala. 

Kf  II 
(111  ky 

•'oiomuio. 

! 

IndtUM.  ;il]IIMMi 

! 

itourL 

«  v.. 
uautg. 

Total.. 

uw  

ia,75I.SIT 

M.fi54 

40^400 

341,  <1T 

MX),  000 

5,  UI,flOt 
>«,OfiO,0» 

2,  n«.  109 

2.«7,T«U 

•.sn.soo 

t,0«,llT 
4,SI«,000 

6,  ns,lM 

»,«9S,786 

M,«ie,iM» 

1I,U2,MV 
U,M,HI 

n.mt.  m 

3(1.  ami,  ia 

30,  Md.  tw 

n.m,vi» 

S,000 
BOO.OW 
1,1U,«M 

2,llfl,  IW 

lOIIO 

uoi,  

uu' 

 \ 

1M« 

1 

1 

]%5 
IMW  .. 

i,«(>in 

S.ttt,lSt 

6,iai,iiM 

9,8(1,700 

l«t«l8,MS 
«,7«7.«H 
fl,«0«,SD8 

U,  US,  475 

».«•»,  176 

•M.nn.mi 

■.•T.87fl,S«l9 

iis,:» 

5A,TW,«nO 
I(;,4.'4''.<-,iw 

I 
1 

 1 ■ 1 

uw 

1(71 

im 

1 



 i 

*aOD,i«i  ••SkOoo.ooo 
ii.ni  I  120.000 

»,1U  '  IW.OOO 

M7&.00O 
12.000 
U.00O 
i»,W 

1»,«6S 

«.88a 

9O.002 
121k  OM 
142.007 

'JiK!.U0O 
3i">.  m) 
»".nr> 
m.t>n 
mo.m 

::::: :  ":i      1   ■  . 

int..... 

uw  

1 

lam  

im  

IMIX  

ion  

4,  m 

: 

Sti.Wl 

i,»i2,»;a 

6, 022,  OK 
10, 010,  MO 

m.ooo 

I'M.OOD 
119.  MA 

 i  .  1  1  

.'i,  nil 
4,TJti 
4,791 
S.006 



.................... 

un  

70.2(6 
297,011 

 1  1  :  ; 



1*»B  - . . . 
1*W.... 

l-nii . , . , 
itiii  . . . . 

.... 


lH>«i  . 


1900... 
1901... 
1«02... 


S',.  1«3..'03 

M,  ■.".r*,  tvV, 
.■lO.  .'iiiii.  ^i^7 

Mi.  .SKI 
ifill.4T.i..SIf. 

'.■w.;»i,iC5 


J).*<T. 
■Jt.  ViS. 
<IOil,  i3li 

j-.-j.  ;tTT 

19,fll>l,>W 
I9,144,Wn 
■J0,.\'i4,  l-.'l 

I. i.iltN,  V.I 

II.  STI.MJ 
Il.-'Vi),  117 

n. 

I;!,  ist.t'.iu 


1J.4T1.  M<. 
15.  lV4.<>"«i 
I7,7«i,:«il 
ifi,  .an,  !C1 
ifi.jiK,  7«a 

|r.,T9i,  l.il 
19,.Hi,-JCi 
Zt.WI,  IW  1 

■ii.rrt), MS  I 

•21.142.  ICS 


:-44.li» 
4'«..^7^ 
^,  lCl■>,■.•;^ 
;!>li).i»»i 
«.  44.'>.  Ill' 

1*..'>77.«;4 
S.  I  JO.  vs> 
10.019.770 
Ut.OUO.tM.S 

i:t.61'>.  101 

l:!.  910. 6.10 
lt>.  !!«>. Ii7:> 

4. 177.  r.'i; 


.W.  :tii«  ' 
lioii  ' 
:v<.\  mil  ' 

47lt  17» 
rOfi.  <MiV 

i.'.iiH.  m 

l.iai'.  777 

i.Mia,  411 

■1.  J.i7.  jn7 

•j.ina.  119.1  ! 

4.       4ltl  I 


41.  <iua 

0.  0111) 
<,  'iWI 
3,  <«I0 

1 .  '"I 

1 ,  ."lIKI 

1 ,  w 


901,8*1 

ooa,«B 

^4.onn 

,S1,S,74<. 
4.<s.  -if.' 
W.4.VI 

444., va 
:ii7.:w. 


I3..ii3.;i4r>  ixu^La* 


I  ff.-iW  I  4«l,'«l 

iss,:ni  I 

I 


3»,:t7.i 

1 .  4tMI 

4» 

20 

03. 

<HKI 

m 

ii7r, 

J, 400 

64 

rci 

45 

10 

■i,;ti.->/."j« 

UIO 

"ii'otb' 

no 

fiO 

aw) 

HI,  (Km 

4,;>i;,ik; 

44,43(1 

.•Jl 

10 

4.<«J,7:l;i 

i'lU 

1H,'.7I 

l,4.-fl 

i:! 

4.V.'-.'.  '.v> 

.'lOII 

19 

;i,  7:ii),  'j()7 

HicO 

7l,;i'»i 

10 

'M'4t 

tni,  TVKI 

i:« 

4.f74, 

74,711 

r,,  7r.7.i)hi> 

■J'Mt 

1711.  | 

4,3in,fi'.H 

• -xi't 

7.4NJ.  ^'* 

•.INI 

;U1.74!1 

ls,(m;),«.\H 

V,7 

!» 

Ui 

l.ilj 
37 
170 


10. (W5 
:!7,(K(i 


•.>.*.;> 
:!.  l.V) 


■.i.r.W 


.  i-'J  i 
.  iw 


I  111  u'lilitioti  III  ihl>  iiUitiiUtjr  II  ill  tMluinli..>l  ttuil  lur  wuai  uf  u  nuukct  muui  )u,uiM,UUU  burrcU  run  i<>  ivastu  in  luwl  |>Tiiir  to  ItHU  id  tiip  t^ronsrlvaiijii  llvMe;  aImi a 
l«ry*'  ijiijiniitv  in  Wiixt  \  inonlii  mul  Tt'iiiii-!t»«-t'. 

•  Iiii'luilnall  pr»du<.'tii>ii  prior  til  ixTijiii  Ohio,  Wool  Vli^nla, rad 4aillfoiiilk. 

'  iQcliulf^  all  prodiicltoii  prlar  tn 

'  lin  luiUii  h11  [lelndeuni  5 1"  1  I     '  In  K  niiu  liv  iinil  Tviinowc;  prl<ir  t"  1**^, 

>  III  HiVlltSnn  tittllli  i|iuil)  It^    I    J    I  irr.  ;   ,i(  i  rlirl,- oil  w<-r<'  prixliK  i  il  In  KWlWcfcy  <tBj  TOMIOIOWl  111  lOOOt  I.W7 bOITOlO  III  WOT.  19,126  bamls  U)  UM,  and  tStSM 

lM*rr*-lK  ill  isyy,  ii>r  whlrh.     in, a*  -.nt,.  ^^Ad      tiM-il.  no  viiliu'  <'otiKI  bt*  |d%-e3i. 


*  IncliKii'K  tho  nr,Mlii<'tiiiii  nf  Mic-hiriiii. 
!  Iru'liKii'M  priKiiirtiim  nf  MichlifHii  titul  unmll  pr<*tii 
'  Tttnv  lutt  iiiriiiilti  .VX.a."!;  biim'l*  |>nMlii<'i.-»l.  Iiiil  imt  flun  k. 


Siuce  the  yeur  1886,  wIkmi  thi'  ontii-o  pnKliiction  was 
only  27,612,036  bsnels  of  cnide  pptrolouin.  there  haa 
boon  oil  th.-*  •n-liole  u  {rnuliiiil  iiu'it.'ii.st'.  Tho  _v«'ur 
when  tlif  jHoiluc-lion  rwicliod  ^4,21ti'.*»5ii  liari't>l»,  hud  Uie 
lat)^t  output  up  tu  that  <l)ito.  owing  chiefly  to  the 
inrrru-^e  in  Pi'nii.syhaiiia  ]>f»troloiiiii.  niiisocl  hy  tin* 
opening  up  of  soini^  wonderfully  piolitic  t4<rritt)ry  iit 
McDonald,  in  .Vllo^liony  and  Washington  (-ounti«>;«. 
From  isJtl  to  1S}»H  there  wa.><  a  con^iiderabie  decline  in 
the  pro<Uu  tioii,  tlie  latter  year  Imvinff  the  mniallest  out- 
put sinee  ISO],  .\fter  1894  there  was  an  inereftM,  and 
the  year  isiMJ  ulunved  a  larjyer  production  tlian  any  year 
up  to  thiit  4iiit<'.  The  fijrnres  wer«  not  suipa.>wed  until 
190<».  when  the  pi-o<hKtioii  WM  68,620, ">2St  harrel-*.  The 
year  I'.tOl  sliowwl  snltritnntial  gains  over  ItlOO,  while  that 
of  1902  wat.  nearly  20,ooo,(.»(Xi  barrels  greater  than  IftOl. 


Thi^iueiearH.'  wa.s<iin' rliicdy  to  the  im-rcased  piodiu  tion 
of  Texas,  California,  and  Louisiana.  The  ^rade  of  the 
oil,  however,  was  f^enenilly  inferim"  f  n  i  h;it  nf  nlder  tields. 
The  production  of  the  high  grades  ol  [>eliuleuni  pro- 
duced in  the  .Vppulaehian.  hinm-Indiaiia.  Kansas.  Cor- 
sictinu.  and  the  ColormUi  tield.s  remained  atmut  the 
.saiue  uai  in  the  previous  year.  From  tlu'  output  of 
tlie§e  fielda  a  superior  g^nde  of  retined  prodneta  is 
maniifaetured.  The  poorer  giudos  (»f  jjetroleuin  pi<>- 
dnoed  in  Texas.  I.x>ui!<iana,  and  California  were  iiiitr- 
keted  in  1<,h>2.  principally  for  fuel,  at  much  reduced 
values,  although  the  nvemge  price  receivefl  for  the 
better  grades  increased  about  4  l  ents  per  l>arrel  over 
the  average  price  in  IS'Ol. 

It  will  be  oeen  in  Table  13 that  the  production  of  crude 
petroleum  in  the  United  States  from  the  banning  of  the 
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pcti-olcum  industry  in  I85d  to  tlio  ead  of  wu.s  l,lUj>,> 
S90,S48  barrels.  Allowinff  6.6  cubic  Imt  for  the  cubical 

rorftiMits  of  a  Iwrrel  of  4-'  f,';in(iii-,  tliiv  i[aiintit\'  wmild 
oui-upy  0,&2^,ti25,ii6U  cubic  feel  untl  woiiiii  require  a 
cub»  1,869  feet  on  eaoh  side  to  coataia  it.  It  would  fill 
n  Umk  tlip  fmst'  uf  wlii,  h  i,\a>  1  mile  f-qunre  to  a  hoitj-ht 
of  £ii  feet.  Thiij  ({uunlitv  would  till  38,6^  ordiuaiy 
taiikfl  contelDinp  90,000  barreia;  allowing  90  feet  for 
their  diiiinet'*r.  if  fhov  were  placed  side  hy  they 
would  reach  a  di.stanec  of  over  6ii2  miles.  Again  if 
S^k  feet  be  taken  m  the  height  of  a  barrel  of  4S  gallontt 
ninl  if  there  wen*  sTtffictrnt  Inin-elw  to  contain  tliis 
aiiiouut  of  crude  petroleum  and  the  iNtrreli}  were  laid 
BO  that  their  headti  would  touch,  they  wonld  encircle  the 
{jflohe  2. '27  timov.  Allowincj  .S^  Imrrels  to  ei^iiul  tin-  fuel 
value  of  a  ton  of  the  average  coal,  the  amount  repre- 
sents a  fuel  value  of  882,940,071  tons  of  coal.  There 
were  ;ini. 500,4.39  tons  of  eo«l  produced  in  thi  United 
Statettiu  the  year  lt>u2;  the  fuel  value  of  tat  jw  iroleuni 
produced  in  1902  would  equal  that  of  3r>,.507.22<.*  tons 
of  comI.  The  viiliie  of  the  petroleum  produced  since 
Ifiiii*  to  the  close  of  V.m  was  §1,16«,«S5,3(«;  the  aver- 
age price  wa.s  therefore  $1.0014  per  barrel.  The  amount 
iin-r^tcd  in  welb  and  tixturee  at  the  end  of  1902  ia  esti- 
iimtea  at  $ti90,0(Mi.tM:M). 

The  (juaiitity  and  value  of  the  crude  petrolenm  pr<:>- 
duc*Ml  ill  t\iv  I'liitM  States-  for  each  yenr  since  1859  i« 
tihown  in  I'able  14. 


Tahlk  1-4. — l^uaiUiiy  and  ivlue  uf  production:  ISoS  Ut  IliOJ. 
(Vntted  BMtM  OcoloslMl  Surrer.  "Klntail  iMnmci  nl  tin  CnlM  8WM.' 
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I  Value  not  <il>la(nalil«. 

c  111  ttddliluti.  It  In  eMimated  thai  Iwr  wwtt «l  •  ttMket  «OIM  IJtIMM  IM 
ran  to  n  iL«(i.  in  mid  |>rior  In  mS  in  tlw  PMMjrlTMUl  Mdl!  llllO»1M|»  I 
tily  iu  Wi.*»t  Virviuia  and  Kvnluckir, 

■  iDdndea  au  pNdnsaini  iMar  ui  im  1&  Qhlo^  Weit  Vlr«tti  la.  and  Califorala. 

□aaea  In  mm,  Vafunm  ia  vm,  mm  tamii  in  mi,  nmi  13,0-4*  banvh  la 
un,  brwUskiMUHiBiraaiBMfiriuea.  ■»v•l■M«aaldbegi1r•R■ 
•|le«»  M(  iiieiiiii««(l»,»l  l«inii%  Wlwea  «t  muttt.  pniuM  but  not  mr. 


REVIEW  OF  THE  INDDSTST  BT  FIELS& 

The  foUowiog  table  shows  the  production  by  fields 
and  states  for  the  years  1889  to  190S,  inclusive: 


Tabui  15.-FR0Dn0II0N,  BY  FIELD6  AND  BTATEB:  ISSB  TO  tflOS. 

LtfllltattSll.tMOaal«witi<l  surw.v.    Mineral  K«.'M>nri'e«ii<dl«UBllMl8talflL"] 
IBamitai  of  42  galloiM.] 
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'  I)oc^  iioi  liiotiide  50H.SS6  twrrcli  prodUMrl.  but  noi  niRrkot>.<I. 
.)H  ii 


'  llll-•lude^  41.40i  lu<nel«  «f  oil  f  ilH  in  Kentucky  nnd  Tvnnvs'oc  In  l*iO,  but  prxlui-fd  In  pwvicKi*  vinr. 

'In  a4ldltkH>  to  tbl*  lolal  4,SI6  bamlaot  node  oil  wen  piwluoKi  Id  Kentocky  and  TcDnoaw*  in  vm,  4.)l7i  bamb  iu  vm,  IVOSft  barnlt  lit  im,  and  Ojm 
tandi  In  VItt,  for  wlilcli,M  noon  nuaaaidiir  nMd,  no  wlua  eiNihl  I"  ~' — 
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MINES  AND  gUAURlES. 


PomMitiiift's  of  piorliii  tii>n  in  the  Ap) li:  iii,  Limii 
ladiiuin,  aud  alt  of  tiie  other  tield»  cuiubiucd  fur  tbe 
yeais  1896  to  1902,  incltuive,  are  as  follows: 


Fer  cent  nf  MM/  emde  petnteam  pndueed  in  ihe  ttenlfiMK  /<M  io 


riKLD. 

IMI 

■WW 

low 

18M  1  1M3 

1«M 

10ft.  0 

l«ft.O 

HI0.O  ICD.O 

100.0 



100.0 

loao 
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..1.,  n 
37.  li 

... 

... 

6.6 

.'i7.  :t 
7 

6.« 

.<7  7 

M.7 
1)  4 

IHirin;.'  ttir  l;i--t  tlno'  tlicro  has  Iwn  a  <  ■'ii--t;int 

decline  in  tJ>c  proportionate  production  of  crudf  pi'tro- 
lenm  in  the  Appaltchlan  and  Lima-Indiana  fields,  and  a 
V'/ry  iiK-roaso  iti  >lu' pr(Khicti<ni  of  t!ic  fir  l;!  yn  lrl- 

in»j  lower  i^rtule  or  fuel  oiJti.  In  iN'.tiJ  only  per  cent 
■wta  prodnccd  outside  of  these  two  older  fields.  In  190S 
(lie  imt>iili  )ini;!;n  (ion  Was  ;i7.i>  per  cent,  of  whieh  Ciili- 
forniu  produteii  about  per  cent  and  Texai»2iu.4  jkt 
cent,  leavinf^  only  about  1.5  per  cent  for  the  remainder 
(>r  tin'  ,  tionx  outside  the  Appalaefaian  and  Lima- 
ludiuuu  lieldd. 

Appahufhim  Jt^4. — This  great  field  follows  the 
northwestern  tliitik  .if  llji'  Ap]v.tlncbiaii  moiuitains  in  a 
gencntlly  southwestern  direction  from  New  York  to 

Alabamii,  a  diatance  of  about  650  miles.   It  embmoes 

all  the  producin}^  rejjinn-  in  N'lw  'I'oili.  I*t  nti.«ylvn!iia. 
West  Virgiuia,  Kentucky,  and  Tennesnee.  and  attouth- 
eaatern  portion  of  Ohio.  It  includea  within  its  area 
not  less  thuti  tn.iHin  sijuare  miles.  It  is  the  oldest  pro- 
ducing lield  in  the  I'nite*!  States. 

The  first  well  drilled  near  Titusville.  l'n..in  IS50,  was 
followed  by  n  jrreat  <ieve|oj»nient  whieh  lias  been  suc- 
eeededbya  vust  iiuniberof  successful  ojxM-.itions,  extend- 
ing up  to  the  piw'.-.ent  time.  The  f^reat  portion  of  the 
petroleum  output  of  this  lield  is  of  a  superior  (piality. 
and  produces  a  larjjer  proportion  of  valua1>le  pi-odnet.s 
than  any  other  field  in  the  world.  The  A  ppalachian  tield 
since  its  first  difscovery  has  pi-otluced  72  jier  cent  of  tlui 
entire  output  of  thp  Fnited  State*(  up  to  the  close  of 
1902.  In  l!'<'2  it  juoduced  :^<').l  per  cent  of  the  eiitii-e 
production.  The  decline  of  thi«  lield  ha»  been  gradual. 
The  decrease  in  1902  was  4.8  per  cent,  as  compared 
with  7.i  percent  in  I'jol.  The  •rreatest  lU'crease  has 
h^a  ill  the  Htate*  of  New  York,  Peiuwylvania,  and 
West  Virginia.  The  work  in  1903  was  confined  mostly 
to  the  development  of  the  known  pools,  and.  no  new 


I  areas  were  added  to  those  already  known.    T'he  south- 
ern port  i(  11  ,if  the  lield  baa  been  recently  connecUni  by 
{  ahir>ri        line  .system,  reaching  from  E^rkersburjiPf 
i  W.  \'u..  to  Lacy,  I'irkett  county.  Tenn.,  a  distance  of 
270  mile.il,  with  twvorai  brunch  line«. 
Table  16  shows  the  production  of  the  several  states  In 

this  Held  from  1••^S1.•  to  li*ii"i.  It  is  impossible  to  com- 
j  pletely  separate  the  output'^  of  New  York  and  Pennetyl- 
I  vania,  as  some  of  the  fields  extend  across  the  boundary, 

and  are  thus  in  Inith  states.    The  rei;ularity  in  the  out- 

iput  of  this  tield  for  the  bu<t  twelve  years  i»  noticeable, 
as  shown  in  the  table  of  total  production, 
Tarlb  1G. — Pm^utHm  of  pelroleuin  in  the  AfipetaiAkm  oSfidA,  bg 


[tloUvd  8lat«a  «>e«l(^teiil  survcv.  "Mlm  riil  [U-Mnincia  ot  the  Cnited  SUtlas" 

I'.xi-.',; 

[llurn'I-  !•(  IJ  pillow.] 
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This  table  shows  a  decrease  in  the  production  in  1902t 

;i-  (  i  inpnted  with  that  of  l!«>l,of  l.,'.;>!t.MS4  barrels,  the 
ctpiivuleiit  of  4.S  per  cent,  which  was  «rreatest  projjor- 
j  tionally  in  S4)utheastern  Ohio.  There  were  '>,.">'.M  pro- 
ductive wells  drilled  in  iKilh  I'.iol  and  lito>_>.  and  only:^l 
more  dry  hob  s  drilled  in  the  latt»'r  year  tliau  in  the 
former.  The  only  division  showing  an  increase  was 
Kentucky  iind  Teiine.s.sce. 

The  well  reeonls  for  the  Apjwlachian  field  are  shown 
in  Tables  17  and  IS. 
I     The  t4ital  number  of  dry  hides<,  or  those  that  were 
■  destitute  of  petroleum  in  payinp  quantities,  in  the  Ap- 
paliu  liiiin  field  in  I'.Hij  was  This  leaves  .5^.511] 

I  productive  welbi  and  ishows  that  72.4  per  cent  were 
I  productive  and  S7.6  per  cent  dry.  The  niunber  of  dry 
holes  drilled  in  ll»ol  was  iMlS,  and  there  were  .'i.SOl 

i productive  wdl^  the  exac:t  number  credited  to  1909 
also.  The  ]iroportion  of  productive  and  dry  wells  was 
72.3  per  cent  and  37,6  iter  cent,  respectively. 
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Tabk  17.-TOTAL  -M  MBEKOF  WELLS  COMPLETKl*  l.N  XHK  Al'l'ALAClUAX  OIL  KIELD,  BY  DI.STttlOTS:  m-2  TO  1H02. 

[l,'Bit(4  SutMOeoliiflcal  eamir,  "The  mdncthm  ot  raxoieiin,"  IMI] 
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The  wells  wtnpli'tod,  <lry  holea,  wolls  priKlvictivc, 
initial  dully  pi-oduction,  wells  driliiii^.  uud  the  rigs 
buildiii;^  >')  flic  Appalflchiaa  field,  by  months,  during 

l{ii>2.  were  us  follows: 

Table  iH.-  HV/;  ,w»j-d  m  tht  AppakuAkm  oUjUld;  l»oi. 

(rutted  States  Uvukwlrjil  tSuner,  "HJaenl  ReaoufcM  at  IbatTallwl  etalw^~ 
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Table  19give8  the  production  of  the  Appalai-bian.  Lima- 
Indianft,  nnd  all  other  fielcb  from  1806  to  1903^  by  reara, 
and  th«  pereentage  each  is  of  the  total.  It  also  gives 


the  iiv('ni^'t>  viilut!  uf  the  production  br  year»  and  the 
ttveragt'  price  jjcr  herrel  at  which  it  was  marketed. 

One  of  the  iiitorontitig  cotiditioiis  roveiilnd  is  the 
regularity  of  the  combined  production  of  the  Appa- 
lachitui  and  the  lanta-Indiana  fields  for  the  laet  fl\'e 
or  nix  ywirs:  another  is  the  very  reniiirkuhle  iiicreiise 
in  the  combined  production  of  all  other  tieldii,  which  in 
1896  amounted  to  but  2.S4  per  cent  of  the  whole,  but 
which  wH.s  increased  to  l!<.',»-t  per  cent  in  l!<«U,and  to 
8T.ti2  per  cent  in  The  ratue  of  the  petroleum 

and  natnral  gas  marketed  in  1903  was  gfreater  than  in 
previous  yeni>.  In  llNio  there  was  the  liirgiwt  produo- 
tioD  of  higher  priced  grades  of  petroleum. 

Tbe  value  of  natural  ^as  marketed  durmff  the  mveral 
years  and  the  combined  value  of  jH'troleutn  ami  iiutunl 
gaa  aTe  also  given,  for  the  reatfon  tliat  tbey  are  inti- 
nntely  aasociated. 

The  larpest  production  of  natumi  luhrieuting  jietro- 
leum  is  from  the  J^'rauklin  district,  Va.  The  other  di«- 
tricts  in  the  United  States  which  produce  natural 
lubricatiii;.''  [letiolcuiu  lUf  Petroleum  :iiitl  \'i)li  iiiin,  in 
Went  Virginia;  Mecca  and  Belden,  iu  Ohio;  and  isolt 
Creekf  in  Wyomii^.  In  190i)  the  entire  productioD 
amounted  to  71,608  barvela,  Taloed  at  $278,517. 


Tahlk  ll»,-PKOI)lTtTIOX  OF  I>KTROLKfM  IN"  THK  Al'PALACHIAX.  LIMA-IXIUAXA.  AXl '  M  LOTHKR  KIKLPS.  PKK- 
CEXTAtiKsi  OF  EACH,  VALUE  PKK  HAKUKL,  AXD  THE  VALUE  OF  PETBOLEUM  AXU  XATUKAL  UAS,  SEPAllATE 
AXD  COMBINED:  1M6  TO  1«I2. 

[imitellSMetOcaMtlcalSDmfT.  "MlnfTnl  KcMMinmoit  tbaUUMdfllBtH."] 

[Itarri'l-*  of  M  ki>IIo|)>*.| 
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I'rodiic- 
thn. 
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•iTn 
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>  In  nililitiiiii  i'>         <|unniitlL'S.  I.S^i  l>am'l!>  wen'  pnxliio'il  iu  KeotuiAfaBd 

Ua  ViUWU,  •»  utiue  v»a»  m»M  imnl.  iw  value  Lxwld  \>v  civvii. 
'Ones not  include tUNwiev.  iba  nlue  oC  imdiiet  not  narfeclcd. 


IB  IMk  0,»n  Mtreh  ia  1M7,  Kltao  Iwn«l«  In  UtO,  and  »,»»  bMWb  In 
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MINES  AND  QUARRIEa 


The  following  table  gives  the  production  And  valne  I  Fednsylvania,  West  Virf^inia,  Ohio,  «nd  Wjomingf rom 
of  labrimtibg  petroltam  ia  the  aevenl  difitriete  in  1  1S96  to  1902,  inclusive: 

Tailb  so.— l>RODUCnON  AND  VALUB  OF  NATUR \1.  IJ  IlKtC  ATIXO  PETKOLRUM.  BY  gTATES  ASD  DISTRICTS: 

\mt  TO  ltii>2. 


[L'tUtwl  Stales  CkMtiwlcHi  !<uivv.v,  "  MiDemI  Rmoari)**  ol  th«  VntuA  $t«m,"  ISNR!.] 


>r&n  Aim  ownucr. 

1 

mi 

itot 

iw»     i  mt 

Bamla  Valoc. ' 

Valnr 

Harrrli, 

Valup. 

Barrelii.^  X'alne.  ',  Banol*. 

Valne.  BmtcIi. 

Bamlf. .  Value. 

Totol   

f'eUiMVIratiia:  Fniiikliii  <liMri<'l. 
We*  Vtoginln;  l'iir.>ltTiin  aiirt 
Valauiodb<rl<-tn  

7a.iiiw 

li»6,iiM  1  6f>.ai» 

ii.oio  iia.MK 

!>.■>.  lis 

12.  4iH 

<>u> 

:a.  iKt 
J.  111? 
3;.Mit> 

I-.  !<1" 
J.  >a 

ci.ois  •m.tm 

11,1*.". 

:».m  iL'.iicu 
in:. 

2»,a» 

«,«!»  m.m 

■l,h',ti  33.0tM 

OMKineCBntid  Ik'l(lfi«)i>lrii'U. 
Wyouiw:  Ml  Cntk  diMitet. . . . 

The  viiluo  of  the  lubriiiitiiijf  iM'tioU-uiii  i)i<Mliii  <'d  in 
Wyoming  haa  for  sevenl  years  been  $7  per  barrel. 
The  general  character  of  the  natuial  lubricating  petro- 
leum  produced  in  West  Virginia  ift  nmilar  to  that  pro* 
dueed  at  Franklin,  Pennsylvania. 
The  produetion  of  the  Fmnldin  dbtrii  1  for  wats 
•.  ■'>55  barrels,  which  ma  leas  than  that  of  1901  by  4,6t)7 
Imrrcls. 

There  ba«  Iwen  a  jrraduni  <3ec-l)iie  in  this  field  since 
1895),  when  the  total  jieUI  whs  t!1.0S.">  Imrreis.  'I'lie 
price  reoeived  in  19U2— #8.i>4 — van  uligbtly  letis  tban  in 
1901,  when  it  was  $4. 


The  following  group  of  Inliies  ;rives  ilu>  mw^  or  i-o- 
ceiplH,  the  ^ihipmeDtfi  or  delivfrics,  urKl  the  st-n-ks  of 
crude  petroleum  reported  hy  the  pipe  lines  inthi-  Appu- 
liu  hiim  and  Lima-lndiand  fields  for  a  series  of  years. 
Table  21  gives,  in  detail,  ttie  pipe  tine  runs  in  the  Appa- 
lachian field  from  to  1902,  inclusive,  and  Table  33 
the  totals  of  the  pipe  line  runs  in  the  Appalachian  and 
Ltnm-Indianu  tiolds. 

Tatde  shows  the  shipments  in  the  Appalnehian  ond 
Lini!i-Iii<li:itm  tields.  and  TaMe  -IX  the  sloeks  of  petro- 
leum iu  the  iMuie  for  the  3'ears  1>SS>4  to  inclusive. 


Tablb  81  ^PIPE  UNE  RUNS  IN  THE  APPALACHIAN  FIELD,  IN  DETAIL:  \m  TO  1903. 
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Table  2a.—T</rAL.«*  OF  I'lfK  I. INK  KI  N'S  IS  T1!K  ArrAl.ACIlIAN  ANJ»  LIMA-INDIANA  llELlte:         TO  Hi02. 

[Bamla  of  41  gnlUim.] 
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Tabu  sa.-6HIPxUENlS  IM  THE  APPALACHIAN  AND  LIMA-INDIANA  n£LI»:  im  TO  IWB. 

(VniM idBWiGMliifdm  BiirM  >     .Mm. ml  Kemmce* at tbt  omicdfitam,"  IMK.] 
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Tablb  34.— STOCKS  OF  PETROLEDlf  IN  THE  AI'I  AI.ACIIIAN  AM)  LIMA-INDIANA  nELDS  AT  THE  CL06K  OP  THE 

YKAU:  IMU  TO  Il'lll'. 
[tuiifj  siniMi,  iiM)U)isi>.«l  f!urv«>,    Miiit-rai  K««>urt'c» s»l  lUc  l  uiutl  .rUiU->,'  IvMJ.J 
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ION 
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IMI 
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S«.4IB§.1« 
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H.9W.9»  10,SM.«e7 

tl,<)l«,M4 

i2,7ia;77» 

«.«>,aM 

Tl»'  lit^lrls  ill  Kimsu-.  'l\'xas.  Ciilil'uniiii  iiiid  i-l-c- 
wLere  are  not  !*o  well  supplied  pipe  liuo  toiupauio.s, 
and  tli«  petroleum  i«  tnimported  mostly  by  private 
pipo  lines,  often  owiiefl  liy  tlic  |n>>diifiii<r  connMny. 

It  will  lie  sfc'u  from  the  preceding  tallies  timt  for  the 
jear  19<)2  the  combineii  runs  for  the  Appulm  iiiiiii  suid 
Liiiiii-liidiatm  fields  were  M  ,;NS;,r.rj:i  li.u  rels.  wliieh 
amount  does  not  vnrv  "greatly  from  |Ih>  avetajfe  for  tlie 
pnal  i>i^ht  years,  thouyfh  a  slijflit  deeline  was  recorded 
in  l!Hi:J  a-  i(im|)ared  with  lHol,  Tli.>re  are  some  few 
deliveries  to  I'efineiies  diieil  from  the  tiold  aiid  somo 
petmleum  loadod  ill  tank  can  tbat  are  not  incluiled  in 
the  pipe  line  reports. 

The  sliipiui'iit>  which  represent  the  deliveries  from 
both  tbe««  fields  to  the  refineries  and  otiier  eonsuniers 
were  <iuile  lar-jo  in  IW^S.  amounting  to  37,288,100  bar- 
rels, an  ini  reuj*e  of  ;].o4i'.!H1»  ImrrcU  over  thf»e  of 
lOUl.  Astheabipment^s  weJ'e  larjjer  tiian  tlie  produetion. 
tlie  increase  mm  made  up  from  tiie  8tock»  which  had 
been  aeeumnlated  by  the  pipe  line  companies. 

The  Appalaeiiian  an<l  Lima-lndiann  sto<  ks  on  liand  at 
theclo«oof  mm  amounted  to  2a,iM6,06U  barreU,  show- 
a  deereai^e  for  these  6eldB  of  4.347,T4S  barrels  as 
eonipared  with  the  amount  at  the  elose  of  liHi!,  Tlies<' 
stocluare  stored  in  largo  iri>n  tanks  at  a  number  of 
localitiea,  generally  near  the  puiupine-  stations  of  the 
main  pipe  lines. 


The  H  ii  ilif  Ileitis  are  held  pi  im  ljinllv  by  the 
larjje  pil>e  line  «'ompanies,  who  hav  e,  in  neuriy  all  ea»ses, 

I  purchased  the  crude  petroleum.  There  is  also  a  rary- 
inir  anionnt  of  stock  hold  by  theori|{inal  producers  at 

their  wells. 

In  the  >tates  of  Texa-  and  t"aliforiiin.  besides  the 
stock  in  the  lian<ls  of  the  i)ro(hu'ers  and  refiners,  there 
are  a  number  of  individuals,  eoiupanies.  and  railroads 
who  own  their  tankage.  The  esiininteil  stocic  in  these 
and  other  s(;ite>  and  teriitories.  as  well  as  in  the 

I  Appalachian  and  Lima-Indiana  tields,  is  shonm  in  the 

i  following  table: 

T.^RLB  25.— of  i:,l<ul,  <u,i  h,  l<l  Ih 

taTi'tortesf  al  Df 


lu-  f.  y,',-ti!  fifid*.  Mate*,  and 
•f  !r>"  :\  l:<Ol,  uHii  JHOO. 


r.,iiU  w),  iBcDotf 

niacin  in  th«  AppatacblAii  nel<i> ....... 

8«aek«  111  th«  uatt'lndMna  lleld*  

siaefeiiii  KuHia  (eMiiMlcd)  

SMclm in <>ilalMla  (MtUuatol)  

SWekR  hi  TKum  itnumalM^  

«taek»  in  CiliiiifBla  (wiimuted  >  

^Mtifc*  In  I,«lllMUIB  (r'lliiuiltxil  . 
St<icl;ii  In  all  oiberttati^  tui'l  irrrli.iri.- 


1 1111:: 
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Sll.  llit>,tlaV 

;,'J  iitm  7!'"* 
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IV  741,  (01 
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UH>.tWl! 

r.ii.ni.t<)i.> 

4,  HHI.  |j«»» 
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7<i,miti 
mjm 
i,r,'fi.i)iM) 

J7i,  MS 

i»,  tm 

IW.IW 
T.'Ht.lW 

111,  WW 

2ti,  Wj 

lTh€  AMwIni'^wiri  tifU]  ili<*Iil<I 

Kcntuckir.  Tin 


  Nvu  Vi.rt   reoiwylvMiii,  vv.  «i  VhvinlB. 

 nni  -i-i'.-,  iiiKl  till-  .juiUh ■.i«ii  rii  iiini'  ii  of  Oblo, 

■TlicXllliit-lu«.Uutu  rirlii  iI^'IlI•lt'^  In<!i^'.;iii  iiimI  Dorthwntttrn  o^iin. 
■IlwIiHiM  Inciian  Tviriton.  okliiiuHua,  WrjoiDiiw.  MicMcnn,  Mlnouri.  uta 

lUllKll*. 


Digitized  by  Google 


786 


MIN£S  AND  QUARRIES. 


Stocks  of  PransylTRnift  or  Appalachian  crude  petro- 
leum hiivf  ilocroascd  siiu't*  the  cIkso  of  ISiU.  In  ttmt 
year  there  were  10,457,089  barrels  of  what  is  known  as 
PenoMylminift  oil,  held  io  tanke,  prinoipiilly  in  Pcmd 
svlvaiiia.  and  smaller  amounts  iti  West  Vir<fini:i  and 
Ohio,  a«  compared  with  o,741,t}:i4  barrels  held  at  the 
elose  of  i90S.  In  the  I^ma-lndiana  field  there 
22, lHH.7i).5  Imrrols.  prin<  ipally  in  Ohio.  niakin<;  a  total 
stocli  for  the  two  fields  of  ^s,dtiU,  barrehi  in  as 
comjfwred  with  93,048,050  barrels  at  the  dose  of  1902. 
Of  tho  latter  amount  5.741, *!'J4  barrels  Mi-n-  Appa- 
lachian petroleum  and  17,2306,42it{  barrels  Lima-Indiana 
petroleum.  The  succets  in  refining  the  petroleum  from 
th«>  Lima-Indiana  field  ha*  ffn-atlv  increased  the  i»ni- 
daction  of  the  higher  grade  of  illutuinating  petroleum 
and  enabled  tha  refiners  to  sujtply  thi^r  home  consnni^ 
ens  and  furnish  an  increasing  quantity  for  the  export 
trade. 

The  following  ttible  gives  the  ai-^taf^e  y<>arly  price  of 
all  the  grades  of  petroleum  from  1889  to  ISWS: 

to  ianw. 
(BamlaotffisiitloaM 


TUX. 

prke 
(gfiiti). 

yK4>. 

<tvni«j. 

77  17 

H'^.  HI 
1.7.  TU 
7'*.  S<J 
n:! 

aa.ao 

im  

The  average  prices  tihowu  iu  the  following  table 
oorer  the  ordinary  gradea  of  petivlenm.   Tbey  do  not 

inelmlo  special  oils,  suoli  as  the  Uil>neatiii;;<'il-  from  the 
Franklin  district^  uor  tho»e  from  the  Petroleum  and 
Volcano  dktriete  of  West  Virginia,  nor  those  from  the 

Mecca-Br'](li"'n  di-striet  of  Ohio.  Vm!  only  tli<i-i\  >iirh  as 
Pennsylvania  oil,  used  chietly  for  the  proiluction  of 
lUmninaiits.' 

Tabu  ^7.— Range     prira  f>md  for  }M(ro((nm  in  ikt  if^AufcAin 
otf  tt^en    Uu-       /'i/i  f tynteg  duHnf  1909. 
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In  some  of  the  disiri<  ts  ()il  i>.  woi  th  more  llian  ordi- 
nary Penusylvaniai  oil,  and  in  distri<;Ls  il  \>  worth 


les-s.   This  is  owing  to  the  fitet  that  the  prodnetion  of 

some  districts  furnishos  a  lar(;er  jion-entage  of  illumi- 
nating oil  and  of  by-product?.  Petroleum  that  has 
remained  in  tnnksi  at  the  welhi  for  a  lon^'^  period  loses 
u  |)ercenta<;e  of  its  illuminatinfr  properties  and  is  worth 
less  than  what  is  known  as  fresh  oil,  or  petroleum 
recently  |>rodnced  at  the  well*. 

The  jfreat  volume  of  trade  is  contridled  hy  the  prices 
under  the  name  of  PennsyUnnia  oil,  which  includes 
nearly  nil  thp  oil  «>ld  in  New  York,  nearly  all  of  that 
sold  in  Peiuisylvaniu  and  West  N'irj^inia.  and  a  larjjci 
proportion  of  the  ordinary  Apixdachiau  petroleum  sold 
in  Ohio. 

In  the  followiiijr  UvAf  ;i;>'  jriven  the  avrniyt' monthly 
prices  during  liHi I  and  VM-J,  uf  cmie  petroleum  pro- 
duced in  the  various  districts  of  the  A|ipalacbian  oil 
re<rinns  in  which  special  prici-s  are  paid.  It  is  consid- 
ered that  the  hulk  of  tlie  crude  petn  l'  tint  is  sold  at 
prices tilightly  u;reaterthan  the  avora>;<  pri4 1  jH>r month. 
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The  averaffe  monthly  priee.s  of  Lima  (Ohio)  and  In- 
diana crude  |)etroleum.  |>er  baixel  of  43  gallons  each, 

in  the  years  liMi-j  and  I'.'Ol  were  as  follows: 

Tauuc  an. — Anraffe  motUUjf  priea  of  (Atoand  Indiana  crude  pelT9» 
Inm:  IMS  taut  mt. 
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Tlu>  North  Lima  U  ^cjKniitpd  from  thv  St)iitli  LiniH 
lirli!  Iiv  nn  (>!i>t-!in(l-wi'st  liiii>  passinji;  tliroujrh  the 
^)iiihci'ii  in)rlii>ii  of  tbf  tuwu  of  Fu^aoria,  Ohio.  'I'liis 
dimioii  M  in«do  owing  to  the  lijfltter  gnivii  v  <>f  North 
I/nii;i  ))i'tr<>l<'iini  niul  llu'  liirj^cr  juTi-i'iitajr*'  uf  tht*  iiutn- 
vaiualile  product!*  stH  iiic*!  from  it.  Tlit-  pruluitiuu  of 
the  Indlnnftfield  is  of  the  hiiiir>  ^M  tuio  as  th««  South  LIroa 
petroleum  an<!  foniniuml^i  (h<<  same  prici". 

In  the  follow  iiiy  talili'  thon-  is  shown  lh<'  Ihu  lualions 
in  prices  for  the  Tariou>«  ornuifs  of  Lima  oil  in  10t}*i. 
Tho  (lafces  Kre  thotw  on  which  changes  in  priced  w^re 
made. 
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The  highest,  lowest,  and  uverage  priotM  ot'  Liuia 
(Ohio)  oil  for  the  last  sixteen  jenrs  Imre  been  «k 
foUowji: 
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RRVieW  OF  THB  IMDUSntY  BY  flTATEfl  AKD  TBRBFrOKIBB. 

^Ar^w.^There  ere  three  known  lovalitiee  telonfr  the 

West  i'oa>t  of  ,\l:i-k:i  iti  which  tluM'o  art'  siirfa<-o  iiirlirn 
tiuiia  uf  th«'  fxistfiu-e  id'  imtutul  petruleuru.    The  lii'.>t 
begins  ft  «hort  distan4>«  northwest  of  Cape  Yaktf^r.,  450 

liiiU->    lll>rll>^^'l    t   "I"   ^itl;  I     (II  I  jiiHt    w<-~«    of  Mt 

Elia->.  Tln'n-i4M-  iiuiiKnui.^  ittaunil  r-]>riii;;.s  o|' pftrolvmn 
and  wati'i-  iwtoiidiii^'  for  a  distaiici-  of  '^'>  miles  fertber 
iiort!,  ,w  -r.  'ii  II  lino  purallol  to  that  of  tlu'  coast.  For 
thl-^  liistaiii  c  tlii're  is  a  contiinious  line  of  f<iotliills  'M> 
to  6(Njlcetin  height,  cut  l>y  numomus  .otroitms.  .VIong 
the  str*'anis.  near  iho  axis  of  this  uplift,  tht-n-  arc 
numerous  jw,'truk>um  iiidi«ttiou-'<.  Sovcuty-ti\ u  uiiloji 
farther  woet  along  the  «oa«t  line,  between  Cape  Suckling 
aossi-'04  47 


and  C'a|M'  Martin,  near  tho  watewof  Ciitella  hav.  ther« 
ai'.' iil-it  -]iiiiiu>  of  p»'lr«)hMim  a.ssociuttil  with  sulphur 
water  and  ruiiunti  gwi  u  ^short  dltitauc«  inland.  .Still 

farther  inland  there  are  seama  of  biittminous  coal  from 
to  S  fet't  in  tliickiu'ss  and  of  .superior  (|ualitv.  This 
s<'ctioii  is  generally  known  us  tht!  Kayak  rej^ion,  as  it  is 
nearly  opposite  Little  Kayak  Island.  Seventy  Kve  miles 
farther  north,  also  on  tlu^  mainland  o|)posite  Koclu'i  iiak 
iNiy.  at  the  mouth  of  t.'ook,s  iulct.  tlicrc  are  also  some 
surface  indications  of  petruteUDl. 

Ono  of  tho  orifj^inal  diseos  erers  of  th^.w  surface  indi- 
cations was  Mr.  U.  C.  .Johnson,  who  nui  across  them 
while  cvploriiij;:  the  numerous  .-.nml I  n .  i  k>  alonjr  the 
ocean  foi-  •^old.  A  i  itrn]i;Hiy  ho  oii^fanized  siu-cpedod  in 
fiettinjr  down  a  well  late  in  liie  .summer  of  1!H'2.  which, 
at  'Mh  fwi.  fjuve  very  proiniaing  results.  It  was 
hwated  on  one  of  the  small  streams  eiiterinjf  Catella 
liay  from  the  east  on  a  low  divide  e.xtendinf;;  towatil 
Point  Hay,  where  lln  ii  u<  ir  utmndant  surface  expo- 
RiiiTS  and  small  feeders  of  petroleum  constantly  coming 
to  the  aurface.  Thu  following;  a  record  of  the  well 
as  reported  by  the  ooinpany: 

Lag  <^  Witt  emtcf  Qif<lto  bap,  Kaf/ai  diHrkt,  drUM  in  1303, 


Total . 
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Numerous  small  showinps  of  petroleum  and  natural 
gas  were  enwuntei  ed  as  the  drill  proceeded  downw  ard, 
.^t  366  feet  a  larjje  (piautity  of  oil  was  developed,  which 
is  report4  (l  to  have  flowed,  and  the  well  ia  eaid  to  haiiie' 
continued  to  iiow  until  capped. 

Orf»/?ww*(i.— Although  there  were  fewer  wells  drilled 

in  ' 'iilif i  rnia  in  ll'Oi  than  in  the  prodm  i  i  ii  t  . 

ptjrteil  showetl  a  lui'ge  inci*e4it)e  over  that  of  the  previous 
year,  which  ix  imrtially  dn«  to  the  large  quantity  held 
frnin  tin'  prr^r  ii .ii^  vr;ir  .it  Tlir-  wrlls  owinjr  to  the  lack 
of  transportation.  The  production  iu  VJOU  placed  this 
I  state  third  in  the  order  of  output;  only  Ohio  and  Texaa 

j  II .  .(III.  .  >(  _fHMiter  <|iiitiiticie.s.     Tliere  i.s  no  i|U<-Hti<<ii  ll>iit 

if  itll  lltK  hu  ilitie.s  for  trau.>portutiou  liad  been  supplied 
[  the  production  would  have  been  largely  increased. 

I'nder  these  conditions  the  production  in  was 
ljMrrel.-<.  produced  by  2.57i  wells.    The  value 
I  of  the  production  was  svt.K7B.4;i7.   Thefti*erage  price 
was  M-t.'s  cetif*  per  barrel.    There  were  stored  at  tlic 
close  of  r.»oi'  nearly  1.0iM),uOO  burrcU  of  petroleum  aw  ait- 
I  ing  transportation. 
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MINES  AND  QUARRIES. 


Tin*  complclion  of  tht;  \t\\H'  line  must,  have  tliv  t-lfert 
of  rcl;r\  llii-  I'l in'lif ii m  i:i  thr<  Kern  I'ivcr  fii-ld  ainl 
of  (leliveiiii{;  liirgt!  quantities  of  pi'lrolcum  t*)  Point 
Richmond,  on  Stm  Fnincisoo  bay,  wh«ro  it  will  find  a 
ready  iiuirki't  a*  fuel.  This  is  cspi-ciallv  tli'sirabie,  as 
tht'iv  is  a  tR-iircity  of  coal  on  tlu;  Patilii-  <  on-t. 

Tho  importation  of  coal  fell  off  more  tbnn  25  {ler  cent 
cliiriiijr  r.H)2.  Tbc^  luimlx'r  of  larj.'-c  iii!iiiiifa<'loi°N'>  uivl 
raiiro«iiL>  u»in|{  ihi.s  liquiil  fuel  aluio-t  exi  lusivi'lv  is 
rapidly  increasdnff,  m  that  the  indications  are  that  the 
inijK>rtntion  nt'  i  n:\]  tnu-f  -uffiT  si  still  {ri-ctitcr  *lcc reuse, 
aiid  the  inlnHluciioii  ot  im'UoIl'uiu  us  a  fuel  must 
becomo  g«nenil.  There  can  be  at  least  35,000,000 

Iwrrds  imiiiially  disjK)S('(l  of  us  fuel  in  Califoi'iiia  iiloiu-. 
It  has  Ihit'ii  (ieiiioiistluUHl  timt  the  use  of  cht-ap  fuel  is 
Olio  of  tho  chief  aids  tocommeivialsnpremacy,  and  with 
tho  (levoloj)inont  of  this  and  othor  nittr.inl  !T'h;u)f!i'_'C's 
(.'aliforuia  may  bccoiuc  one  of  the  proiinnont  iimDU- 
faeiurin^atatee. 

There  were  42r>  wells  ooniplctod  diirinj.'  llto:.'.  fiuf  of 
thi>  iiunil>er  102  woiv  dry  or  nnpixjductive,  luaviii^  ^2;! 
productive  wells.  The  total  number  of  pumpinfr 
well-  wrH  2,5:^i>  and  of  flovvinj;  wells,  :V>. 

Welis  were  diiilod  in  18  coiuitieti  in  C^iliforuia  dui- 
ing  1902,  from  the  extreme  nortbem  county  of  Hum- 

l)oldt  tu  Sjin  nicnd  ini  tfie  -cintfi.  Theeountti's  ii;  w!iiel) 
the  j{reatest  ptuiiiu  tiuu  wa,-  m  i  iirod  are,  in  the  order  of 
their  otitput.  Kern,  Los  Aufreles.  Oranj^e,  Fresno,  Ven- 
tuni.  Suntu  Hnr'mra,  and  San  Mateo,  (^f  tlie  total  pro- 
duction, 6!t.4  per  cent  cauie  from  Kern  county,  Ki.'.t 
per  cent  from  Ixks  Angeles  county  and  the  rcniaininsr 
16.7  per  cent  frnni  tli  '  renniininir  jin  diictive  eonntio.. 

lu  drilliu^  the  iiiuny  wells  in  niniierons  ]N)rtion.s  <>f 
the  State  otdyone  new  pool  discovered  in  Smta 
dam.  near  Sarpcnt  Station  \\  h'  :  '-".  at  a  depth  of  sou 
foot,  a  prodncinf^  sand  was  lumul  whieli  yielded  sit  tu 
'.•II  iiarrels  per  day.  There  were  a  nunil>er  of  test  well-, 
drilled  near  Half  >[i>on  hay.  in  .Sm  Muleo  comity,  but 
tlic.se  j)i-odueed  only  a  limited  (|uantity  of  a  lii^li  jrrade 
crude  petroleum.  There  is  a  ^ijroat  variety  of  crude 
petroleum  produced  iu  California,  ran^in^'-  from  a  Mack, 
tarry  licpiid  of  11^  Bauni^  to  water-white  naphtlm.  The 
great  proportion  is  a  heavy,  dark  {jetroleum  of  about 
16"  Baiun^  eminently  titted  for  fuel  purj^ses. 

Bakersfleld  h  the  lai-gest  piodtieinj^  (listrict  in  Cali- 
fornia. It  is  •reoerally  known  h.s  the  Kein  river  field, 
and  u  located  in  Kern  county,  a  few  miic«  north  of  the 
city  of  Bakerstield.  There  are  two  other  fields  to  the 
south,  known  a,"-  tli<'  >im-i  t  ihmI  McKittrick  )><>ois,  but 
these  are  as  yet  iu^igaiticaut  iu  production  when  com- 
pared with  the  Kern  rtver  field.  The  petroleum  pro- 
duced in  this  latter  tield  varies  from  11  to  IT  Hauine. 
There  is  a  remarkable  bed  of  isaud,  rauging  from  ^ 
to  500  feet  in  thieknees,  found  in  moett  of  the  wells, 
and  considen»l)le  sand  and  some  water  are  found  in  the 
crude  petroleum.   Thiit  i«  ueparated  by  allowing  the 


petroleum  to  stand  in  lar;:e  pomU.  altlnrngh  in  some 

instances  it  is  necessary  to  l;(  :it  ilie  p(>troleum  to  secure 
a  complete  liepaiution.  There  is,  no  doubt,  a  large 
qnaotity  of  petroleum  in  thu  pool,  which  can  be  taken 
out  when  the  conditions  of  trunsportatiiin  hiivf  lici-iniie 

'  more  favonilile.  as  dnrinfx  lHo-J  many  of  the  welK  were 
shut  in  for  a  portion  of  the  time. 

The  Los  .Vn'^reles  field  is  one  >>(  (he  ori<.Nnal  liel<)s  in 
this  state  and  lias  jirodiu-ed  a  larjfe  (piantity  of  fuel 

I  petroleum  for  a  ninulier  itf  rearis.  There  was  a  -.li^dil 
(h'l'line  in  the  i)roiluclioM  of  V.*>^2  as  coiti]i:ii'ed  with  that 

I  of  I'JOl,    The  well.s  in  this  tield  range  from  Ooo  lu 
feet  in  depth  and  vary  in  prodaction  from  3  to  35  barrels 
pel-  <lay.    The  |H'triileum  is  Mack,  with  a  L'^t^  it\  \ary 

,  ing  from  1."'  tu  17  Baume,  llecenlly  a  pil"'  line  Ints 
been  wnstiwted  connecting  the  Whittier  pool  with  Los 
Ani,'ele>.    There  i»  also  a  |)roduciiig  tield  at  Newhall, 

,  at  the  bead  of  the  Santa  Claia  canyon,  iu  this  ctmntj", 
which  j'ields  a  sup<-rior  grade  of  petroleum. 

Some  very  good  well->  have  lieeii  secure*!  in  Orange 

,  county  at  KuUerton,  at  BrKU  c-anyon.  and  els<*where  in 
the  vicinitj-.  A  few  of  these  wells  were  drilled  to  a 
depth  of  •i.4iM'  feet,  and  the  production  at  first  reached 

1  as  much  as  1,imjo  bttrreU  per  ilay.  The  Whittier  pool, 
in  Lo»  Angeles  county.  Ile»  just  northwest  of  the  Fnl- 

lerton  piMil.  Tlie-i  pMiiK  prodlu  e  a  ]ti^trolenrii  of  high 
grade,  w  hic'li  is  in  tieniund  for  retining  and  fur  which  a 
high  price  is  jmid. 

'i'he  ('i>;iliiij;i  tield.  on  the  eiist  Hank  of  the  Coast  Range 
in  FresiK) » uuuiy.  was  o|}eued  up  in  lb{»7.  Most  of  the 
I  pt^roleum  producinl  in  thiis  field  range*  from  to  38° 
Baume.  althinigh  there  i-  une  petroleinn  as  heavy  a> 
II  Baiune.  In  the  lun tin  astern  portion  of  the  tield 
the  gravity  of  ihe  production  niiij^es  from  -Jk    to -js 

Baunie.  It  -  :  :  ili'i  fnr  retining  and  i*  in  demand  as 
an  enricher  ot  iiianntactiired  gas. 

Ventura  county  continueti  !■>  produce  iietn.jeum  in  a 
coin|Kirati\ ely  small  way  along  the  Stmta  Clara  \alle\  to 
the  -Hiith.  There  i>  con>idei-a)de  variation  in  the  cliar- 
HCter  and  gi-avity  of  t lie  petroleum  produced.  .\  very 
li<.dit  |>etroleum  of  about  :;.'>  Baunie  i-s  found  in  Pico 
•  anyini  near  the  Los  .Vngeles  county  line. 

Opi  I  ;ii  !■ 'lis  were  active  in  Santa  Bftrliara  county  in 
line'.  A  large  piixlm  tion  «as  secute<|  on  Los  Alamos 
creek,  whii'h  locality  has  Ijcen  operated  succe-sfully  for 
sevenil  years.  A  well  with  a  capacity  of  -joii  biirreK 
was  found  near  Loiiipoc.  Summerlund  district  is  in 
this  (oniily,  lait  was  no|  actively  operated  durinj:  IKoi', 
and  has  declined  in  ]>i'odiieiioii. 

The  probleiu  of  tiuuiiporUtlion  from  the  California 
oil  tiel<U  has*  not  been  fully  solved.   The  oil  develop, 
ment  of  the  state  has  hcen  much  redirded  by  the  lack 
I  of  facilities  for  getting  the  oil  to  markets   Moat  of  the 
I  production  it»  within  reach  of  tho  lalhTOVs  by  short 
pipe  line>,  but  there  has  been  a  delicieney  of  cars  to 
I*  meet  the  demand«i,  and  con^umeris  have  hesitated  to 
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adopt  oil  us  fuel  l>f<  ausi'-of  the  iiiic»M-rainty  of  getting 
a  tnipplj  irheo  needed. 

All  S-itR'h  pifJO  linr  i-  hrini^  i  ot)-triii'(«><l  fnun  the 
Kt't'ii  river  district  to  a  r('tiij«  i_\  m  I'oitii  llichniond. 
on  Sau  Fnuicuco  bay,  whidi  cveiituully  will  bavo 
■  'niiuhos  to  the  important  .-11  ]iin.!tu-iii}r  loaditit-s  in 
die  Sail  Joaquin  valley.  A  Imiiu-li  to  the  Cualiiiga 
fkM  is  now  in  procees  of  conatruction.  The  main  pipe 
lini>  V.  ill  lie  L'TS  miles  in  leiii,'tl)  with  1"  piiiupinj,'  slii- 
tions,  and  the  oil  will  be  lieAti>d  to  permit  its  cnisy 
pumping^.  The  completion  and  opention  of  this  ])ip)> 
line  are  niatters.  of  very  {,'reat  iiiiptT-titnrc  to  tlie  indus- 
try of  the  state.  A  railway,  i  liietly  ft>r  the  tnmspoi- 
ta.tion  of  erode  oil,  is  projected  finin  the  Sunset  ilistriet 
to  ti-^p  ivater  at  Port  Hiirfnnl.  Imt  at  the  close  of  llMfJ 
little  pnjjjrcbe  bad  been  uiadt-  toward  its  euu.struction. 

TVinkage  supply  stations  have  been  esUibliebed  in  the 

llawaiiun  Islands,  and  hiriri'  tunic  -tranu-r--  nrc  now 
k'uuoing  to  the  islaiidr^  from  Sun  i- ninciseo  and  s<iutliern 
California  ports.   Large  supply  stations  are  also  Imng 

instHllt  d  at  \  iiriotis  jKjint.s  aloiijr  the  e<mst  ii'-  far  tiorth 
as  \\  ashington,  and  thcw  will  Ijc  .supplied  Uy  the  rail- 
irays  or  by  ocsean  tmnfiit  as  will  be  most  oonvenient 

The  <  lii«'f  use  of  California  petroleum  is  a.s  fn«'I,  aiul 
the  market  for  it  was  «,'radually  e.xtended  durii)}>: 

The  niilways  of  the  .state  are  adopting  it  as  rapidly 
as  piissiVjIc.  The  Southern  I'acific  Uallwuy  h:is  e-iah 
lished  u  liuge  amount  of  tankage  on  its  line  at  dirterent 
points.  Both  the  S<iuthern  Pa<-iHe  and  the  Atchison, 
Topeka  and  Santa  Fi  mil  u  ays  are  the  owners  of  tniets 
of  oil  hiud-s  from  wbieh  part  of  their  supply  is  dniwn. 
The  UM  of  the  heavy  oils  for  improving  roads  is  in- 

(■ren<:in<_r. 

The  priee  of  t_'nlifin  iiia  oil  durinpf  llMiii  wa.s  low,  hut 
some  advance  took  place  toward  the  close  of  the  year. 
I<ui"tre  contracts  for  the  delivery  of  oil  at  the  wells  for 
a  perlikl  of  tive  yenis^.  however,  were  made  at  the  nite 
of  20  cents  a  Inn n  l.  ['Iil~  pric«r  applied  to  the  heavii-r 
oils  of  thv  Kern  river  and  McKittriek  districf.s.  Li^jhter 
oil  produced  iu  the  southern  {wirt  of  the  state  com 
nmaded  as  high  as  $1.00  and  ^l.'JO  a  Imrrel  where  the 
iiuality  was  snch  as  to  permit  refining  into  illuminating 
oils. 

During  the  year  the  num)K<r  of  retiiierios  in  the  «tate 
inerea.sod  from  11  to  Most  of  them  Avere  small 
and  designed  more  particularly  for  the  production  of 
anphiilt  from  the  heavy  oil>.  wliicli  yield  from  'to  to  ;»o 
per  cent  of  thi«  material.  The  diiitiliates  obtained  in 
this  way  are  used  larj.'ely  for  domestic  fuel,  for  <ras 
making  purposes,  and,  to  a  slight  extent,  for  spraying 
fruit  trees.  The  lai^geat  instaUalion  for  refining  Cali- 
fornia oils  is  at  Point  Richmond,  near  San  Fnmetsco. 
In  the  f* illoxs  latilr  ^hown  the  pi"o<luetioii  of  petro- 
leum in  California  by  couiitie»  for  tbeyeani  Ibtf?  to 
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< 'i>f,.n>i!'i.  Theiv  was  a  consiih'i-ahle  amount  fif  new 
.  work  accomplished  iu  Colorado  during  ultliougb 
I  tbe'produc^t  was  but  396,901  harreU,  a  deoreatA  of 

'  •I'l.tll't  liiirn'!-^  <  ( im|v,iri  d  with  ll»Ol.  Tlie  production 
I  of  llie  Houldcr  jmm>1  was  only  11,800  Imri  els.    Its  tpntlily 

I  was  snperior  to  any  other  petroleum  found  west  of  the 
'  Mississippi  rirert  and  its  gravity  when  fresh  was  48.5° 

j  liauiue. 

I     The  new  Bonlder  field  waa  partially  opened  up  in  1 901 

by  the  McKeiizie  well,  which  found  pftmlciim  at  a  depth 
t)f  2.720  feet  and  was  the  caiisn  oi  Uic  drilling  of  a  num- 
ber of  deep  wells  in  this  ni>vv  liidd.  Tln'se,  however^ 
j  produced  only  a  liinired  »piantity  of  high-gn»de  jjetro- 
leum.  There  were  48  wells  drilled  in  the  state.  2S  of 
which  weredn\  The  total  numl>erof  pro<liicing  wells 
was  77,  and  the  number  abandoih  d  ilm  Iiilt  tlie  year,  l». 
There  were  tJU  tanks  at  wells,  with  a  kuiubiiietl  capacity 
of  41,579  barrelfi. 

An  important  deeji  well  was  drilled  in  the  f>ld  Flor- 
t  iue  iield  south  of  the  city,  which  at  a  depth  of  ;i,(J^ 
fe«'t  found  a  pay  streak  never  before  reached  Viy  anyof 
the  wells  in  that  tirl  l.  Tln  r-hafa  in  which  the' petro- 
leum is  found  stoifd  in  this  rielil.  ujid  also  in  the  Houlder 
field,  are  considered  to  iielongto  the  Fort  I'ien  e  gnmp 
of  the  .Mntifai.a  ("retat  einis.  The  Florence  Iu  I  i  fur- 
nished nearly  -'s  jH-r  cent  of  the  state'*  pniductiuu  in 
llH'2. 

The  peti-oleum  is  of  a  dark  green  color,  with  a  t'  1  i  \  "ty 
»)f  from  ;il"  to  32  Bautue.  and  iu  retiiiing  give^  a  ;:4ii 
yield  of  the  more  viiliiable  products.  The  production 
in  1!*02  soM  for  i(4bl,68S.  anaverage  of  $l.:^2per  barrel 
being  secured. 

IUiuiil.1. — The  pruduetion  of  petroleum  iu  this  i^tatftj 
although  extendi  ng  over  a  period  of  nearly  fifteen  yearn, 
has  been  insignitieant.   Kron  tbe  small  production  se- 
cured seems  to  be  gro\\  ini;  -mailer.    There  is  a  prolia- 
I  bility,  however,  that  the  state  nuy  yet  produce  «uiii- 
I  cient  petrolenm  to  become  of  significance  as  a  producer. 

Nearly  all  of  the  {K'troleum  comes  from  Litchtield. 
I  Montf^omery  county,  and  is  utaed  locally  for  lubricating 
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purpoiie--!.    Its  jrni\  ity  is  'J-J    Hsmnu'.    Tlu'  iir*> 
from  640  to  OTO  feet  in  d«pth.   Tlu  ii'  i>  u  small  pio 
diu-f'nn  ffoiu  sliiilluw  at   Wiisliiiiijtoii.  Tii/cwrll 

(•(»ml>.  It  titids  u  sale  its  luliruatiiij;  pctniltMUii.  llio 
prodiiL'tioii,  viihuMl  at per  Inrrel, tttuount i i>>r  t<  i  S I  » *' ». 
In  OcIoUt.  |>i>ti-olctiiii  wtt«  reported  to  lia\  t»  bwii 
found  in  siuall  >|iiiUitil ios  fi  miloH  wivit  of  Canton.  Kul- 
tonOOUnty.  and  also  in  the  town  of  II<t^c-Ii<t.  Kaulcakoe 
1 -ouiity .    I'be production  of  the  titate  Mince  ISti^  been 

at*  follows; 

Tablk  88.— fVodMctMMi  iif  pHrtiettM 'm  lUiiUM;  138$  h  tSBi. 


The  following  tuble  give»  tin'  inuducdoD  of  petro- 
leiuu  in  Indiana  from  1891  to  19(tS: 

TaHLK  34. — I'ntdioiim  <>( jifti^^ttnm  in  Indiana:  to  ISOg. 
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iHduma.—the  production  in  tbifi  state  eotne^i  almost 

entirely  from  one  horizon,  known  as  the  Tivnton  liini'- 
.stone.  There  are  probably  bai-reU  of  salt  watei- 
puinpod  for  each  barrel  of  petroleum  produced. 

A  niunlMM-  of  wt'lis  that  w^to  fonnorly  natural  p»s 
producers  have  Wocn  drilled  deeper  and  have  fouiui 
petrolenm  in  pnyin;,'  tjuantitieH.  It  w  a  field  of  easy 
accc'>s.  and  ir-  uhiindantly  supplied  with  facilities  for 
transportioj;  supplies,  a>«  well  a.s  with  pi(M;  liniw,  far 
marketing'  the  petroleum.  The  production  in  19*>3 
was  7.4S(i.HlM{  liarrrK  nl"  i-rude  petroleum,  valued  at 
pifd'Mfiiriii.  Thin  a.  gain  ui'  i,723,Hiu  burreU  in  quau- 
^ty,  and  fl,70S,700  in  value  over  1901,  the  increase 
amounting  to  p-  i  cent  in  tpiantity  and  ;t."i..1  per 
cent  in  value.  Indiana  wa»  the  only  6tute  in  the  iioilb- 
eastein  portion  of  the  (United  Staten  that  gaA*e  an  in* 

Cre:i-cil  prmliirtimi  in  r>'i-_'. 

The  luost  active  opeititiuns  during  IW^  were  in  Giunt 
county,  one-third  of  the  new  wells  in  the  state  bein^ 
drilled  in  (iiis  eounty,  rul.l'n'.:  :i  rDUsideralde  new  and 
rich  territory  to  the  known  productive  ai-eu  of  lUc  stale, 
Thb  section  near  Marion  onee  famous  for  larjre  natural 
}.ais  wells  is  now  iniivHf  inr  .~  n  ]v.troleuni  producing-- 
region.  Tbt)  exhaustion  of  liie  jrus  euiibled  opcmlor.s 
to  drill  the  welk  deeper,  and  results  have  been  remark- 
at>ly  .r,i  r  i>s<fiil  Thi  i  ntinties  of  Adains.  Ulaekl'ord, 
Delaware,  lluntinjii^ton.  .lay,  .Madison,  Randolph,  and 
Wella  were  all  more  or  lew  oonspicuoaH  for  new  welU 
and  5ncr'\«sed  ]sriMinrti<iTi  diirinjj  the  year.  In  ad<liti«)n 
to  ihf  ptuiUictiuu  lioiii  ihe  reffular  limestone  strata  of 
the  Trenton  Imri/.on.  there  arc  a  mnnlterof  suiall  jmjoIs 
in  newer  liorizons  that  lia\  e  produeed  >niall  <|uanttlies 
of  petroleinn.  Iiut  no  very  .sue«'0,ssful  woll»  were  discov- 
ered, altliouirh  there  wa»  a  amnll  production  in  Dubois, 
Jasper,  Martin,  and  Vigo  counties. 


'I"he  whole  mnnln'r  of  producinjr  wells  in  l!>i>-i  was 
of  which  t>,2'^^  vien  pumping  aud  I  dowing. 
There  were  2.ft32  welU  drilled,  of  which  443  were  drv 
and  •J.4>'1'  were  producers.  The  aliandone<l  wells  nuni- 
Ixsred  77!i.  The  number  of  receiviu}.'  tanks  at  the  wells 
was  'i,.5«>H.  havint'  a  <ronihined  capacity  of  592.172 
Iwirrels. 

KhututH. — This  state  wa«  the  scene  of  a  large  amount 
of  development  during  190S.   The  main  portion  of  the 

priKluction  was  secured  in  Allen.  Xeosho.  and  Wilson 
countie?>.  Sin  eral  new  pouL;  were  opened  up,  and  the 
Obannte  jHxil  opened  in  1901  was  greatly  extended.  No 
very  larf;e  «.'ushers  were  developi'd,  yet  a  lar<,'e  percent- 
age of  the  wells  drilled  were  protitable  producers.  The 
depth  of  the  wells  in  the  Kanws  field  is  not  greats 
nin^in^'  from  7o<*  lo  tWOfect,  and  tbdr  production  nins 
froiu  1\)  to  o»  iwrrelr<. 

The  petroleum  and  natural  ga»  developed  in  muth- 
ea-tern  Kan-as  are  jrencndly  foiuid  in  a  I  m  I,  ~  in>*  froni 
lo  lu  26  feet  in  tbickne«^i<,  nlmotit  iuunediateh  al>ove 
the  Miiwissippian  limestone.  It  i;*  not  a  persistent 
strattuii.  l>ul  is  more  or  le>-  a  ]'  >•  i"  t'  posit  in  the  Chero- 
kee, frbale.s.  In  other  sections  of  tlie  slate  theiie  ^baW 
carry  depo»it«  of  bituminous  i-oal.  There  Is  a  general 

diji  to  tin-  west,  which  soon  c!irric>  this  fonnation  too 
deep  to  he  reaelieil  by  ordinary  methods  of  drilling. 
Indications  point  to  the  pruliability  of  Kansas  becom- 
iiiL' I:ne'(<  producer  of  (letroleiun.  and  in  U'o:;  its  pro- 
duction iuereu^ed  per  wut:  tiie  pijje  lines  and 
transportation  companies  eoiild  not  talie  care  of  it. 
Earl\  in  llHi;!  a  pipe  line  «a>  constructed,  comiectinjr 
the  retineiy  at  Neodesha  «itli  the  newl_\  de\elopeil 
tield  of  C'hanute  and  llundnddt. 

The  total  mmiln'i  of  wcll><lrilled  in  the  -tate  of  Ivan- 
sas  during  ll'o:i  wa?*  'Jb'J.  Of  this  ni4ml»er.  2-ti>  were 
productive  and  37  dry  bote>.  The  total  number  of 
pumping  wells  was  r;(>7.  at)d  the  tlowin;;-  welU  nnnd>ered 
There  were  li  wells  ulwntluned.  There  were  iI'M 
tanks  at  the  welb.  with  a  couibined  capacity  of  4d,33S 
barrels. 
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'I'lii'  r<it:il  |)roiliii'ti<iii  iri'  <iil  ill  KiiiisiK.  w  fiir  mt  iT^* 
oi'U        >•  l>ffii  ohiiiiix'tl.      ii>  follow-: 

[TUfri'N  of  « |i<ill.>it. ! 
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W.«M  Mil 


V  1(1' tin 

C0.700 

riic  \iilu('  of  lln'  [M'tioit'uiii  |jro(iiu-('<l  ill  Kiiii-.ii>  in 
1^02  wub  ;^:i92,4ti4,  an  uvem)(e  of  eiti  cents  pur  bRrrt'i. 
Tbe  avei-age  price  per  bftrivl  received  in  llWl  wiis  84 
cent"*. 

Kentvchf^ — The  event-  of  wen-  of  (■onsidi'itibii' 
illiportBnce,  the  exten!*i\  c  pipe  liiK-  sysii  in  l«  iiijir  com- 
pleted from  Pui  ki  isliuit:.  -  ^  to  ><)iiifisi  (.  m-in' 
the  southern  bniuidiiry  ot  ihu  ^tute.  There  nro  abo 
branch  lines  from  the  main  trunk  line  to  BarbourvJIIe. 
lt:iL:laii(i.  imd  the  l'i<'-toiistmi  jr  lii>l<l,-i.  Tlu-oiitir*-  l<  ii<;(li 
of  the  tnink  line  from  whei'e  it  cruises  the  .stHt4i  line 
from  West  Virg'iom  to  the  Tennessee  Btato  lino  is*  IflO 
mile-.  'I'ln'ii'  ari'  aUo  >.'.  miles  of  lintiK-iu-N,  making.'  ii 
totui  of  275  uiile^i  of  pipe  line.  A  very  considerable 
nniount  of  development  work  was  done  in  Kentueky 
diiriiij.'  VMVj.  in  (lie  (ouiitits  of  Allen.  Itarn'ii.  Ikth, 
Clark,  Clay,  Cliaton,  (.'umlierlauii,  Estill,  Knox.  Lewii), 
Lincoln,  Meoifee,  Morgan,  Pow«ll,  Ihihiskl,  Kowan, 
and  Wayiio.  Tiu'  pttMliit  tion  of  iH-lroii'iim  in  \va> 
24»,Sii5U  barrels,  valued  at  <^iT2,«i37,  an  averai^  of  Ui) 
cents  per  barrel,  a  ^in  of  $1.4  per  cent  In  quantity 

over  tlif  pi-o<lu<'tion  in  I!»ol. 

L*no.»luiiii. —  The  pre&«nce  of  |)etroleuiu  in  tliis  stale 
has  heon  known  for  a  nninber  ot  rears,  iu*  there  were 
iiimKM'oii-  lo<'alilit"<  in  soutliwcstcrii  portinn  •.xlu  ro 
springs  tarrying  u  proportion  of  petroleum  were  known 
to  exist   The  developments  in  1901.  n  few  miles  to  the 

-r  ,r.rlnve.>t,  vvcri'  tin-  inccntivi"  tn  n  l:ir'_'''i  nii-niinr  of 
pro^^x■i.•ting  ill  variouji  i)ortion»<>  uf  the  state  tliiriiiy  the 
years  IMJl  and  1903.  There  ma  some  slight  product- 
tion  in  this  siult^  <liirin}r  (lie  \';\r  '"Nil.  Imt  there  were 
no  sales,  and  no  value  could  yiveii.  The  most  suc- 
ceiMiful  disvdopmcnt  was  near  .Icnnings,  90  mlltM  east 
llrtiimiont.  Tex.,  and  l:»o  itiih-^  nest  of  New  Orleans. 
1  here  wiMT-  also  a  number  ol  piodu<-tive  wells  driihul 
at  Welsh,  1i'  miles  west  of  Jenninj^s,  and  a  number  of 

«ells  in  wlliell  there  were  ilidicat  ions  of  JN>(rolell|i|  were 

diilleti  at  t'tihmieu,  I*ake  (."harles.  Ciowlev  .  Lafayi-tte. 
and  8lllphur.  In  SSei-erol  other  loealitie-  then-  were 
oiitlnir>t>  of  natural  j:a-  aeeoni])aiiied  liy  a  siij^hl  sliow- 
injrof  |>eii<.|eiiiii.  Till' nio-t  iinpui'tunt  ticld  disxxncreil 
in  (he  hitler  pai  (  of  I'.'oi  wa-  I oi>ated  6  ttiilps  northeast 
of  Jenning»K  iu  Acadia  iJHrir.h. 
At  a  depth  of  X^^i^i  feet  one  well  found  a  con^dcrablo 


amount  of  petroleum  in  a  bed  of  ioo-e  -and.  It  tlowed 
spiLsiiiudieaily  eoiisidemblc  tiu)iiititie.>  of  |H>tioieuin, 
mixed  with  more  or  lesN  i$and.  to  a  i^onsideralile  hei}Hit 
above  the  derrick,  (hviii;.'  to  ea\  i-^and  >e\  ei'al  niifore- 
Si'i-n  (,-i>iiditiun.'«  thin  well  hud  to  be  abandoned  at  thtt 
elose  of  \Wi.   In  thi>;  pool  in  tlie  !«nnie  !(tratuni  piinduc' 

ine'  (lie  ]M'tndenm  a  stron;,''  -^'as  pre-    n  ■         i  n  -oimtered 
I  wliich  threw  oiil  large  ijuaulilies  ot   loo-e  sand,  fre- 
quently eloggring  up  tke  casing  and  thereby  sbntting  otf 
tlie  flow,    ."some  of  these  ditlieiilties  \M>re  overeome  l>y 
I  the  iiLsertiou  of  perforated  cubing  in  the  l>ottotii.  Little 
I  or  .no  milid  formation  ii*  found  in  the  drilling  of  theso 
wells.     I'he  ]i<>troleimi  is  about  "Ji'    I'.riinne,  and  i>  -aid 
1  to  \Mi  sumewhal  superior  to  that  pro<(need  iu  the  lieuu- 
I  inont  and  Sour  Lake  pools. 

.\liout    12  miles  \\e-.|  of  .lennill<;s  the  Welsh  pool  is 

located.  TIhmx-  are  indieutioiis  diut  a  cuiisiderable  area 
of  productive  territory  would  be  found  in  thisi  locality. 

The  same  dilf'r-ilt  r  ]i  ■(    i-|i(ed  b\  beiU  of  loo  "  -  ni  !  si-so- 

:  eiutx'd  witli  pet  r<deiim  and  imtui^l  ga?^  it-  eneounteled  iu 
i  this  field.  The  Jennings  and  Wclxb  fields  bad  lieen  con- 

neeted  b\  pipe  line  witli  l)o(h  railroad  and  tide  v\a(4'r 

I  t  ran>portation.  and  a  large  amount  of  the  proiiuet  has 

I  been  markei^l  at)  fuel  pctroleitm. 

.\fiji.iiiiiri.    There  has  bi'en  a  siiiall  jiroduetion  of 

I  })elrulcum  in  this  state  .-inie  l."sS'.',  tlie  piodnet  being 

!  secured  from  a  .shallow  well  located  in  Hales  eomity, 

i  near  the  to«  n  of  Merw  in.  It  is  heavy  and  dark  in  color, 
and  litids  sale  as  a  lubi  ieatin;.'  ]>>  troleiiin. 

I  Duling  the  year  U"i'_'M'\en  -hallow  wells,  from  ;i4«l 
to  feet  in  depth.  W4'i'e  drilled  at  Htdlon.  in  t  uss 
county,  and  u  siuall  quantity  of  lul>riMiting  iietioleuui 

i  was  secured.  The  production  in  tliis  field,  although 
iiisi}:nitieant  in  VHYi,  tdiowod  aji  inerea«;c  orcr  the 
prev  ious  year.  ^ 

JAV/t/V/*;//.— The  pi"o<il!et  nM  nf  pelrolentll  in  .Mii-hi- 
e;an  ha.s  Imhmi  somewhat  irn^>;u!ur  .-inee  ii  w.-is  lirst 
developed  in  a  small  way  in  l!*OM  near  I'ort  Huron. 

!  The  priociptil  sonrre  of  petroleum  i-  the  Corniferoiis 
lime.st(nie.  and  tin-  pay  rotU.  b'.  bet  in  thieknes-.  is 
found  at  a  depth  «d'  7>-^\  feel.    Thi>  same  stmtiuii  is 

.  pi-iKhu'l  ive  to  the  east,  in  Canada. 

MniitiiDii.  In  (he  northern  part  r.f  ih'.,  -riit4'.  iii>ar 
the  Canadian  border  and  east  of  iiu-  1  latliead  river, 
there  are  a  number  of  indieaiious  of  ]ie(roleum  in 
natural  springs.  North  of  this  Miction,  in  Aliierta, 
Canada,  a  recent  strike  of  petroleum  is  re|K»rted  on 
the  waters  of  (li<'  Kootenai  river.  In  ihe  wintheast- 
em  portion  of  this  t^tatc,  in  Carlion  and  Sweet  ti  i^s 
counties,  some  petroletiin  indications  arc  reported. 

!  Three  wells  weie  rei  ently  e<jmplpted  in  Carbon  eoniity, 
iu  which,  however,  only  a  very  .small  (piantity  of 
petroleum  was  secured. 

.\Vi;ti/(i.    .\ltlioneli  x  veiiil  weli.H  were  drilled  in  this 

.  stale  during  llHil  and  no  production  of  petroleum 
was  )»ccured.    Several  wclla  drilled  iu  the  vicinitv  of 
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Elko  encountered  sand  and  shales  similar  to  those  in 
which  petroleum  !s  found  in  other  localities,  but  no 
petroleum  wa^  dt-v^'lopcd. 

New  Mixieu,  —Th^Tii  aro  indications  of  petroleum 
)ad  asphattum  depotiita  smttpred  orer  a  lar^  area  In 
Ni'w  Mt'xii-o,  hilt  noJliirifr  yet  \m>  Imtii  dovoloped  in  tlu- 
waj'  of  productire  wells.  There  are  a  considerable 
number  of  nataml  shcm-ings  of  petroleum  In  San  Juau 
countv,  and  iiidtcitlioiis  uro  n-porti'd  in  tlif  Ssilndo 
region  near  banta  hmti  in  (iuadalupe  county,  as  well 
t»  in  Colfax,  Eddy.  Lincoln.  Otero,  and  Union  coun- 
ties, all  i)f  which  roiniiin  to  lie  tt'sti-d. 

^'ew  York\  ~  ¥o\-  the  sake  of  conducting  the  busiuejis 
of  collectings  the  crude  petroleum  in  a  convenient  man- 
ner, and  kt't'pinir  llu'  s;uiu>  ;;;radi' of  potioUniiii  toj^rtlii-r, 
the  produciug  areais  iu  the  several  states  have  been 
divided  into  districts.  These  districts  are  not  alivays 
«t'p;u-.ite(l  ]>\  state  lines,  as  in  scvefiil  instances  a  pro- 
ducin}(  area  exteuds  from  one  i$tate  into  another,  and 
the  complete  separation  of  the  products  of  the  different 
.stiites  is  ni<>r(>  or  le^s  difficult.  This  is  particularlv  X) 
iu  llie  Appaluchiau  held. 

The  productive  area  of  petroleum  in  New  York  is 
luoafed  in  the  suiithwesteiii  |H)rtion  of  the  slate,  and 
embraceii  the  most  uoitheastern  purl  of  the  Appalachian 
field.  There  are  two  districts,  one  known  as  the  Alle- 
pir.'.  li-ti  ii  t.  '.vLii  h  i-  entii'ely  witliin  the  state,  and 
the  other  us  the  Uradford  district,  which  extends  a*  a 
continoouj!!  producing  area  into  Pennsylvania.  The 
entire  production  of  petroleum  iu  \va>  l.ll!<.7;Ut 

barrels,  valued  at  l|^i,ii^0,8d:i,  an  uvciiige  of  Vl.^tiT  per 
barrel.  The  number  of  barrelsprodnood  in  190S  showed 

a  <li'ereaso  4)f  T.ti  per  rent,  yet  tlie  \  ahie  of  t  f)e  proclur. 

tiouiiu!re«-sed$7H,S44,  Hscou(ptire«|  with  l!«'l.  Diu'injr 
1902,  8,443  wcUr  wero  reported  by  2,l'i3  companies  or 

individnni-.    'I'lirre  were  (liiti  wells  drilled,  of  whic-li 
were  drv  and  .'>.*'.l  pi'oUuftive,  and  170  wells  were  almn- 
doned.   There  were  &,178  pumping  wells  operated  dur- 
ing liHlL'. 

Ohio,  -.">ince  llS!^')  Ohio  has  produced  inuic  petro- 
leum than  any  other  state.  1  n  the  wntheastern  (lart  of 
the  •*tute  ]>etii»Ieuril  has  lici  ti  I^iiown  lo  exist  for  iimnv 
years.  The  tield  iu  the  nui  lli western  portion  was  de 
veloped  in  1885.  There  are  tx\  o  well-defined  grades  of 
petroieuin  prodiRcd.  That  in  the  southeastern  ixirtion 
is  similar  to  the  petroleum  pnxliued  in  I'eiui.sylvania 
:  and  We^t  Virginia:  that  in  the  northwiQstern  portion  is 
a  ]>eeuliur  variety  tif  petroleum,  oontainini,'  a  consider- 
al)le  p<'rc(»ntaire  of  siiljihureted  hydrot;-eii.  Kor  year> 
it  was  extensively  used  as  a  fuel  petroleum,  as  the  snl- 
phureted  liyilroirfen  imjwT  ted  a  very  disagreeabli«  »Klor 
to  the  refined  pinducts.  1 1  was  only  after  severnl  yeniv 
that  it  was  suc<'e>-.fully  n-tiiied. 
Tho  total  production  of  Ohio  iu  IMKi  wa:i  2i,i»i4.^«l 


barrels,  valued  at  !?ii<).7.".7.:i5!t.  Of  this  amount  there 
wert'  .">. i:i('..:^»ir.  Imrrels  produced  in  the  southeastern 
portion,  which  i^  a  i  of  the  .Appalachian  field,  and 
15,877,730  Uirrels  proUuc<Hl  iu  the  uorthwestern  por- 
tion, known  as  the  Lima-lndinna  field.  There  was  also 
a  \  ery  small  amount  of  lid»ricatinj£  petrohnim  ])rodtlced 
in  tlii«  state,  in  the  Mecca  and  IVlden  fields,  amount- 
ing to  135  l>arrels.  This  eounnand<'d  a  hij^h  price. 
The  ^  alne  of  pi^tr<dt>um  prcKluced  in  the  southeastern 
portion  of  the  state  was  !{!*;.471.s:il.  That  pnnluced 
in  the  Litttfl'Tndiana  imrtiou  wa-  valuetl  at  !?l4.:^s4.it72. 
Tin-  output  of  the  Mecca  and  Helden  pinds  was  valucMi 
at  $l,4t»6.  Ohio  has  produced  24.4  per  cent  of  all  the 
petroleum  that  the  L  intcd  ."^tates  has  produceil  since 
the  lti'jrinniii}r  of  the  petroh'um  productiim.  The  total 
number  of  wells  completed  in  the  state  during  190^ 
was  5,813.  Of  these  3,533  were  in  the  Lima-Ttidiana 
lieUl  anrl  1.7sl  in  the  southeastern  tield.  Of  the  total 
number  ti&4  were  dry  and  4,419  productive,  which 
includes  3  flowing  welU.  There  were  all  told  39,066 
produeine  wclls^  and  2,5:': :  «,  11-  were  almndom>d. 

The  total  quantity  and  value  of  erode  petroleum 
produced  in  Ohio  in  tXi  fielda  duiinsr  1909  and  19Q1  are 
^own  in  the  following  table: 

Taklb  30. — Thud  fwcniA'tjr  and  vntve  of  rrudr  petroUum  prcdmtd 
in  (Oiw  1»0S  arid  1901. 


pinwcT. 

lIIO» 

1901 

QuantUy 

Value. 

per 
barrel. 

Quanttty 
(Barrel*). 

Value. 

Pri<w 
per 
banvl. 

Tcrtnl  

|.ir„„ 

lltiftt-Bi'Irltn... 

IO.W 

,.V» 

'I'hi  .ji  ii  -  f>utput  of  the  >tate  ha•^  exce<Hled  L'l.ooii.iHiO 
barrels  for  the  lactt  four  years.  It  will  be  seen  that 
during  1902  there  was  a  deeim«e  in  the  production  of 
(Wn.s.nj  liurrels  as  compured  with  liHil.  In  IHOl  there 
was  a  d..'cliue  from  IHOU  of  714,147  barrels. 

The  production  of  the  Lima(Ohio)  district  sinee  IB^ 
has  heen  as  follows: 

Tablk  Stl .'-i'nMhtdHm  uf  jtttrokiim  in  Iht  Limn  (Oliiu)  tiittriet: 


Y  KA  it. 

Uunntlly 
(buwlii). 

13. 153, 1*9 
yi,OM..'«J 
17.315,«7« 
lMe9.«i7 

».ecr7,SM  1 

(imml*). 



iti.-Tim,  lit! 
iii.aTJ.  i-\ 

1«,  VK,t» 

X*9i  ,  

The  production  of  the  southeastern  Ohio  district  for 
the  same  period  is  g^ven  in  the  following  table: 
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Table  3S,—PmduetkM  of 


fVltIr  III. 


the  tDulhtallirH  Qhiu  dklrkl: 


Quantltr  1' 


OlH 

4ta: 


un. 
int. 

IMS. 

Vnt. 

IMS. 


I.Kis,  :l:14  liUT, 

l.-J.  -vl 
1.  l-.M.  im 

a,in,>»  .  1M1 
«,M!l,Sl«  '  ins. 


ineli), 


■J,  117  <l|li 

s,m,m 


1"!i»>  ])i-<Hlurtion  «if  tlu*  Mecca-Bcldi'n  liihricaHri}.''  oil 
diwti  ict.s  i>t"  Ohio  lisis  iloi  r(>;Ls(><l  from  "J.'i.sH  Iwi  rcis  in 
190U  to  m>  han-.  l.^  in  I'Mil  uiul  1:45  kirrels  in  1902. 
This  Is  the  liijrln'>l  jrmilf  nutmal  |)c-trol('iitii  jmidncf^d 
in  thf  Vn'itM  Srutt-s.  Imt  tin-  donianH  for  it  i>  \orv 
small  and  ojxM-atioiis  at  a  sland.'<lill.  Tiic  «v('ra<r<' 
prit>'  foe  tlu'  MiMTii  oil  in  1!H(2  wa»  $16.!*1  |m  r  I'arrel, 
or  about  uS  cents  \n-i-  yallon.  This  i«  nnu  li  j;ivat<T 
than  the  price  of  the  maniifui  iurcd  articU'.  whirli  has 
in  a  measure  driven  this  natural  product  out  of  the 
market. 

f  fl/'i/t"ii<<i.  --Thvrvnvo  many  natural  |M'trol<'um  soops 
in  tliii»  torritoi-y,  but  nothiikg  in  tlie  way  of  e9tabli:;hcd 
production  of  petroleum  was  reported  for  1902.  Some 
oil  ia  produr'f<l  quil«-  noar  the  iKiiiudary  line  of  In<lian 
Territory.  In  addition  nmnerons  springs  and  wtdls 
have  indicationiJ  of  potrohniin.  and  liquid  and  solid 
asphalt  havt'  tn^  ii  ftuuid  in  shafts  and  watt-r  wella. 
Guthriv.  Lawtuu,  Fort  t>illt  Kk-hard«,  and  (jiranite 
all  have  a  number  of  itatnral  vents,  showing  both 
|i<-trolonni  and  iiatni'al  ^■jis.  and  in  all  prnl>ahilitv  a  U-w 
jcar«  will  sec  this  tciritory  placed  on  the  list  of  regu- 
lar producers. 

"/■'</"ii.  \  nuniher  of  test  wells  were  di'illcd  in 
Lane,  liouglas,  Jackswu,  and  Wasco  counties,  none  of 
which  found  p«tro1euiu  or  natural  gae.  In  JoMpfainc 
comity  tlieiv  ar<>  several  springs  rftportod  on  which  a 
tiiui  of  petroleum  collectii. 

Pc}m»p1van!a. — Of  the  entire  production  of  petro- 
leum in  thel'nitt-d  States  since  the  tirs(  disci(\'fry  of 
the  oil  in  ivtb%  Pennctylvauia  ha:^  produced  oue-hulf  of 
the  entire  output.  The  production  of  petrolenm  tn 
l'<  iinsyUaiiia  in  was  i-J.'W)."...HS(M»arn'ls.  amomil- 

ing  to  per  cent  of  the  total,  valued  at  ^15,2f>t>,Ui>a. 
The  number  of  wells  producing  In  that  year  was  87,t<f>6. 
The  nnmher  »irill<  :1  a  h-  :i,o;il.  of  which  'J.'-'T.")  wen-  pro- 
ductive and  7oW  were  dry.  The  abandoned  wells  num- 
bered 1,879,  There  were  30,323  tank«  of  varring  sires 
at  the  wi  lls,  with  a  ea]»acity  of  l,St)4,T""  'mi n  l- 

Tlic  ptHroleum  producing  areas  of  Pennsylvania  aru 
divided  into  distrietr<  on  the  ba«;»  of  quality  of  output 
.MI..I ,  .1  int liiM-.  A  il'-triet  is  in  some  cases  subdivided 
into  pools  wincli  produce  similar  gmdes. 

The  Bradford  di:>trict  U  located  in  McKean  county 
in  tlie  most  nortbem  portion  of  the  state,  a  portion  of 


tt  extendin}^  o\cr  into  Xtnv  Voik.  It  was  formerly  a 
yVery  prolitic  region,  nearly  the  entire  urea  heinj;  under 
laid  Uy  a  piodncfivc  saw!  50  feet  thick,  hut  for  several 
years  it  has  sliown  the  eireel  t)f  dn»ina>re  l>y  a  steadily 
tlecr<>asini,'  output.  In  issl  ihi-  district  pnxlueed 
l';!.u(Mi.iHM»  harrels  of  petrolemiu  It-  production  for 
l'.»t»:J  was  L*.."><Mt.',»Sl  barrels. 

Thf  (iaincs  district  is  located  in  Tiojfn  county,  just 
cast  of  the  I'ottcr  county  line.  It  is  tlic  most  easterly 
district  pro<lucin<.' petroleum  in  the  I 'nited  Stat<>s.  It» 
production  for  ll»i>:i  wa.s  lM.ssi  liarrels.  which  was  l:i.ii]o 
barrels  les.s  tlmu  that  of  the  previous  year.  'I  he  well.s 
in  this  difitiictare  known  as  "  flashy  "  that  is.  tliejprO' 
dnceil  a  large  amoutit  when  first  opened  up,  but  soon 
dropped  off  and  became  very  small  producers. 

Clarendon  and  Warren  district  includes  the  western 
portion  of  Ml  Kean  county,  tlie  eajstem  portion  of  War- 
n-n  county,  the  iiortlieast<>rn  portion  of  Forest  county, 
and  the  northwestern  ptirtion  of  KIk  county.  In  this 
district  some  of  the  tinoHt  |M>troleuro  produeeii  in  the 
United  States  is  found,  known  as  Tiona  petroleum, 
which  coinnrnnds  a  higbei  price  than  the  ordinaiy 
IViuis',  Ivmin  variety.  The  Clarendon  and  VVaiTen 
dihtrici  |ii  .[  .  1  I  rodnced  4fiM90  barrels  In  1002.  which 
is  a  piin  of  (io.'.tsT  barrels  over  the  pre\  ious  year. 

The  lower  district  contains  the  oldest  wells  in  the 
Appalachian  field,  alonjr  the  vallej'  of  Oil  eivek.  Some 
of  these  wells  have  been  pr<iducing  over  Ivvcnty  tivc 
years.  The  district  includes  a  portion  of  Forest,  Ve- 
nnnpo.  Clarion,  and  Butler  counties.  There  is  a  great 
number  of  wells  of  small  pr<Hluction  in  this  district. 
The  production  iu  IWi  wa<i  4,7d4,i>7i>  barreb,  which  ia 
a  deci-ease  of  100,070  barrels  as  compared  with  the  pre- 
\  ions  year.  Many  deep  wells  were  drilled  in  the  new 
Specchley  lield,  near  the  old  Modac  pool,  iu  Sutler 
count}',  and  theiie  were  also  a  number  of  large  wells 
secured  in  tin-  Fourth  sand  near  Middletown,  which, 
however,  rapidly  declined. 

In  the  Alle<rlieny  county  district  no  new  pools  were 
d.-M-lopcd  ill  |;m)-_>.  This  district  produced  l.;i7t).-_']2 
barrels  in  llt^,  which  was  a  decline  of  t>4,75&  barrcba^ 
compared  with  the  previous  year.  This  district  con- 
tained the  famous  McDoii.ilil  |)  <  >1.  which  in  1891  in- 
vreut»ed  Us  pitKluction  to  iti,ul7,:^^6  barrels. 

The  Washington  conntv  district  produced  1,89<J,«81 

barrels  in  I'.'O:;,  wliirli  xv  i  :i  j  ili,  <if  Hi!.  barrels 
over  the  previous  year.  Tlu-re  were  no  new  (kioU  dis- 
covered, but  several  extensions  of  the  older  pools  were 

dc\  <-1o|xm1. 

Bo4iver  couniy  district  produced  during  the yuur  iyo2 
$28,734  barrels.  There  wa^  a  decline  370.544  bar- 
rels in  I'.Mi-j  compared  with  n>ol. 

Urecnc  county  di.strict  also  .shuwtjd  a  sli^^ht  di-crcuse 
in  1908,  when  the  output  amounted  to  731,574  barrels 
against  771.708  ban-ela  in  19.01.  All  the  wells  drilled 
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in  this  »eetiuii  are  from  2.4(Mt  to  S.ihio  feet  in  depth, 
which  nuikoK  the  drilling'  iiiitl  ojM'iiilinjr  I'xpotixivp.  A 
drj  bolf  iiixltT  siicli  citfutiistiiiicfs  iiM>iiiis  !i  Idi'S  of 
VK'twcon  $»5,iH«|  and  $7,(»tiU.  Some  of  the  older  welU  in 
this  1  egion  Hre  remarkable,  on  account  of  their  cuiitin- 
110U8  pi-odiiution,  the  decline  beinj;  very  slij^ht  during 
a  deries  of  years. 

Frnnkliii  Histrlet  is  n  unhdivision  of  the  lower  diKtriet, 
tiiid  loDif  hocii  <elfhr:it('(l  fur  the  piwluction  of  thv 
tincst  natural  iubricatiag petroleum  found  in  the  United 


r<lifllluw  depth,  and  is*  assoi-iiiti'(l  witli  lar<re  <|Uiui(itics 
of  salt  WHtPr.  Many  of  tho^v  wi-il-  prodncc  only  ;>  fvw 
{Xull<)n>  of  (his  snjd-rior  jrradi'  of  pctrolouni  in  u  day. 
The  production  td'  tbi.-*  district  in  H*0'j  wu-  ;.o..Vi,'> 
barrels,  which  (<hoW(»d  n  tloclin(>  of  4.»;n7  WarroU  wlien 
comparad  with  tin-  previous  yciir. 

The  production  of  the  renn^yhuuia  and  New  York 
fields  for  the  years  1:^91  to  llHtt,  inchjsivc.  by  districts, 
i>  shown  in  the  fallow  in>.'  table,  all  of  the  dii^trlctft being 
wholly  within  Pennaylvania.  except  Allegany  and  a 


.States.  The  production  of  thi»  variety  of  petroleum  i  portion  of  the  Bradford  district  referred  toandertbe 

in  s^ci  nrcd  from  the  First  sund.  which  hiis  a  thickness     head  of  Kew  York; 
of  hImuU  .">o  feet.    This  stniluni  is  ni  ;i  conipiinitivcl}' 

TablkUO  fltUDLl.TluN  OF  tKLUK  J'ETitOj.LLM  IX  I'KXNSYLVAXlA  A.NK  SKW  YuKK,  iiY  WSTKlCTS;  im  io  laoa. 
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T-  iii»Ks,'.  —The  production  of  jM-troicuui  in  this.stutc 
since  ls;»(>  ha!<  been  secured  in  jrreut  measure  from  ii 
remarkulih'  well  drilled  on  the  Ohey  riNcr  in  Fentress 
county.  This  well  at  a  depth  of  2T6  feet  struck  a  de- 
posit  of  petralemn  which  alone  Yam  produced  nearl.v 
4(),(MX>  barrel«  up  to  the  close  of  1902.  li  w  ouM  seem 
that  thi)t  well  pierced  n  cavern  either  in  the  Clinton 
liu)e«tone  or  the  upjM'r  Hudson  river  formation.  The 
petroleum  is  of  it  lijrht  f^reeri  color  with  ii  spccitic 
gravity  of  O.b-M  or  35  -  ikume.  Durin<;  I  mo  i  the  large 
tank«  near  this  well  were  connected  by  u  pi)>c  line  with 
the  Slickfonl  i>0"'  in  Kentucky,  ii  distance  of  i/O  miles. 
During  the  year  I'JOii  a  few  snmil  welU  wen?  opened  in 
the  vicinity  of  thia  remarkable  well  which  helped  to 
increu.sc  the  pnxluction  in  this  stud-.  Thei-c  \\erc  ii 
utuiiber  of'  wtdU  completed  in  Pickett,  Feiitrti!:i.s,  ami 
Sumner  counties,  iseveml  of  which  had  »  considerable 
showinjj  of  petroleuni  or  in:turul  ;.:a>:  the  jrreiiicr  por- 
tion, however,  were  de^jtitute  of  petroleum  in  >udicient 
quantities  to  heoome  paying  well«).   The  niimeron«  Mir- 


fnce  indications  over  a  large  area  in  this  «rute  have 
}.'cncrully  i)roved  misleading.  There  seems  to  lie  an 
iilisence  of  sin  open,  pOfOllHi,  continuous  bed  lliiit  is  ca- 
pable of  fnrni»bing  a  reservoir  for  the  accumulation  of 
petrolenro.  The  welU  that  so  Air  bare  proved  to  be 
prfKluccrs,  in  greater  or  less  umounts.  seem  to  draw 
their  supply  from  a  crevice  in  the  estnituiu  or  a  cavity 
in  the  limestone  forinatfon. 

T'.'tiM, — For  !i  numhcr  of  ycitrs  the  state  of  Tcxus 
produced  an  iusiguilicant  amount  of  petroleum  from 
Sour  Lake,  Nacogrloches.  and  the  8an  Antonio  fields. 
Its  remarkaifle  oul|>u(  in  [iluceil  it  second  in  the 

i'ifyt,  next  to  Ohio.  The  year  IMKJ  was  notable  for  the 
opentnf;  of  the  Corslcana  petroleum  field,  in  which  a 
considenihle  (|uiiiitity  of  a  very  \  ahiiiUle  petroleum  vvas 
di^Hivered.  This  petroleum  in  rather  dark  in  color  and 
ranges  from  88^  to  40®  Baum^.  A  few  years  later  a 
refinery  was  erected  at  ( V  .r-ii  where  nlino»t  th* 
entire  ptmluction  lias  l>eoii  successfully  reliuod. 
On  January  10, 1901,  a  very  remarkable  well  waa 
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completed  in  j<onthch«tcrn  Texta,  about  4  m\\^  <)oatlt 

«>f  Ri-iuiiiii'iit.  ill  .Fftfi'isiiii  rtmnty.  und  a'lirnt  -j-'  mile- 
iioitli  tif  lUv  Gulf  of  Mexico.  Al  the  i  |ci>(>  of  liti»;i 
tboTc  vcrc  some  120  welk  piiodiidng  in  tbfe  locality. 
Till' pnxliicin^r  nyi^u  i-.  rotilinod  to  ;t)ioiii  I s.'>  aiTi's,  im 
ail  t'levatioii  or  luuuad  whith  rumn  lo  aliout  !••  f>^<  t 
nbore  the  general  Anrfaoe  of  th«  phun.  The  miinniit  \>i 
iH'Ufly  4i>  fi'i'l  •'.  r  rill- level  of  (lie  sen.  The  \V('1I> 
are  Usually  »lightly  over  l.tnn)  f^ot  in  Ueptli,  and  urig- 
innlly  were  f^igheiv.   j^oni«  of  them  in  the  early  history 

of  till  ;ii  I  !  1  >i  I  'liieed  iimcll  :i>  T.".,noi Hnirrels  per  day. 
Outside  of  tlii>  iuiniedinte  l(K°alily  de>erihed,  iiulliiiig 
but  dry  boles  bare  been  developed,  although  some  of 
these  wells  have  been  drilled  to  «  depth  of  from  2,50(> 
to  3,000  feet 

Probably  no  other  event  in  the  development  of  the 

jM'l roleiiiii  ituliotiA  in  tltf  Tnited  Stjitiv  rn-iited  >iieli  a 
profound  sensal ion  lite  oj^ening  uj>  of  thi>  prolilie 
territory  near  tidewater.  The  produet  i\  e  urea  near  the 
oriLiiiiiil  Weil  diirinj;'  llie  siiniiner  :<Jid  fall  of  I'.Hil  and 
iiie  eiu  ly  purl  of  wa*.  crowded  by  a  ^rent  nundter 

of  woll»,  many  of  which  were  productil'e,  although  the 
oim»iit  of  Itiier  n'l.'-  >.^  rl•<  !t)-'t,'niliejiiit  iri  foni|«iri-oii 
to  tlie  oiilpiit  ol  ilie  eai  lier.  1  iie  tiiv-t  xm'II  in  lld>  pool 
wa>  Ux-ili'd  l>y  ('apt.  A.  1'".  Luea^,  w  ho  wu*  attnicted  to 
tlie  l<i<  !ility  \<\  iln-  e\i>trne4>  of  stroiii.'  >ulpli(ir  and  aei<l 
>prin}i.^and  the  ineMMiee  of  pun-  .sulphur,  tuyetln  r  with 
a contdderable  ontllow  of  natural  jjas.  Two  un>ueeess- 
ful  alteiijpts  had  r  I  iii<  i!\  lieen  made  to  test  this  loc-al- 
A  consideiii'ile  amount  of  e;a.s  pressiire  in  jMieki'is 
was  developed  above. the  oil  produoin*:'  hori^unH.  and 
this  in  some  instances  Id'  iv  mil  L'tcit  Mtlunieaof  sand 
and  water  before  it  heeann-  «  xliuusl.e>i. 

Dnrinj.'  the  latter  imilion  of  I'.tol  another  lar;re  pool 
Was  partialis  de\i'loped  at  Sour  Lake,  I'n  inih-s  north 
west  of  Uouuuiuut,  uuderlyinj/  the  .-hallow  wells  that 
were  originally  drilled  in  tlii  -  In.rilli)  In  Xovetnlier 
of  that  year  a  well  was  eouipleted  lo  a  depth  of  1. .■><»!» 
feet  which  encountered!  more  or  less  loose  sand  alter- 
nating''with  lie<|s  of  {Tiuvei.  ,\  I  a  depth  of  het  ween  850 
and  .•^So  feet  a  dep<»sit  of  sand  was  founil  which  j.'iive  a 
large  ilow  of  hoi  sulphur  water  al  a  teiu|)enUuiv  uf 
about  lOC^  F.,  ai-<-ompained  l)y  some  showin;.'  of  petro- 
leum. At  a  depth  of  l.otii  feet  four  distinct  sands  were 
eucouutered.    These  loose  ^jiud-s  contained  some  j>elro- 

letun  asaociatrd  w  itii  hot  water,  but  no  oooeideraMe 
quantity  was  developed. 

About  the  luiddle  of  March,  tW2.  a  pusher  was 
opened  up  at  a  ilepth  of  t583  feel,  after  4o  feet  of  very 
prouii^ing  oil  ^iid  bad  beenpeneti-att^d;  when  the  water 
i>ecame  exhausted  the  well  bej^n  to  flow  vi^'oronsly, 
aecoUJjKluied  by  the  outhursl  of  loose  sand,  which  on 
lieveral  occasions  coi»plet«dy  shut  oil'  tiie  petroleum. 
By  the  use  of  ea.';injr  with  lareer  piM-foration«  than  had 
previoiish  Im'i'ii  u-ed.  tile  inrtish  of  loose  saiul  was  over- 
come, anil  many  \  ery  prodiictive  welU  were  ^leeured. 

The  grav  ity  cd  petroleum  produced  in  thin  region 


ranges  from  23*^  to  38^  Banm^,  equal  to  a  specific  grav- 

ity  of  >>.:>-2.  The  fresh  oil  eives  u  Hush  iHiim  at  l-Jo  F.. 
w  Idle  upon  stundiug  in  a  tank  for  .sxniic  time  the  tlu»U 
point  i«<  increased  to  160^  F.  In  the  latter  part  of  1901 
and  the  year  \'M)'2  a  number  of  iu|>e  Iine>  were  con- 
striu'ti  il  ri-achinjjf  from  Ik'uuuiunL  lo  I'ori  Arlhui' and 
Suhiite  Pass.  Two  pipe  lines  were  oonatructed  from 
Sour  Lake  to  li^-aunuxU. 

Twelve  mileti  uorthweisl  of  Smi'  l«ike,  in  what  was 
known  as  the  Saratoga  diictrict,  several  productive  wellH 
of  modenile  capacity  vvrr  il  w  ith  piomisine  indi- 
ealionii  of  an  inerea-sed  production.  In  the  old  Nacog- 
doches diatrict  nnmorons  shallow  wcIIb  were  drilled 
lii-e\ious  to  is't.-j.  fnit  no  veI-^  Inrtre  producers  were 
secureil.  A  eon.sidentlile  amount  of  money  lia.s  lieen 
invested  in  drilling  welix  and  building  a  line  to 
the  railroad  in  this  localiiy.  f^it  o|)enitiooi<>  have  lieen 
of  Ittle  yt!ai>.  pnu-ticully  abandoned. 

In  the  Bexar  county  district  ^miall  quantities  of 
hea\  V  pelrolenni  were  produced  from  well-  al  a  (leptli 
of  <U«i  Lo  .S4M>  feet.  This  pool  Is  hauled  near  .Sun  An- 
tonio. 

The  tiumlK-r  <if  w«dl-  drilled  durin;.'  I'.'o-J  was 
of  the>e  lil<i  «ere  pnuluetivc  anil  ">•!  were  drv  holes. 
The  mnnlu'r  of  llowiriL'  wells  wsi-  T".  and  tin-  ti»tal  luiin- 
ber  of  pumping'  wells  was  Tsi;.  niakin<^  a  total  of  s.'iii 
prodiulive  wells.  Thei'e  were  07  wells  aUnaloned  dur- 
ing the  year.  The  nunilter  of  tanks  at  the  welis  was 
l.n]o,  with  a  conddned  eapacily  of  -4. 1*17. '.'2.',  barrel.-. 

The  localities  in  which  petrolemn  has  thn-  fai'  been 
f(nn»<l  are  shown  in  tlii'  followin^r  list.  ariiuii,'ed  alpha- 
licticsdly  b;.  countie.^.  the  list  being  taken  from  Bulle- 
tin l-S  of  the  L'uiver.siiy  of  Texas: 

.Vnderwn  conntytNcw  I'alestine.  sand  impi-egnation; 
Hastroj)  eouuty.  near  Kl;.'in:  Uell  county,  western 
pari,  small  (|uaidities  nea'-  l5eltoii;  liexar  county .  Dul- 
nie-jdaci  .  7  miles  -oiiili  of  San  Ardonio.J.  Liuu  Survey. 
]•>  miles  south  of  San  ..Vjitonio;  lini/oria  county.  Kaiser 
inoimd.  near  Columbia;  Brewsti-r  c<iunty.  <>  nules  east  of 
Terlin<.nia.  in  bituminous  abale:  Hrow  n  county.  Brown- 
wofMl:  Burleson  county,  near  Uila:  ('aldw«dl  comply, 
near  Loclvluut;  Clay  county,  nules  from  Ilnrnville, 
nortli  of  Henrietta;  Coleman  r-ouuty.  neai-  Trickiiflin; 
('o<d<e  c<undy.  ^fuenster.  west;  Coryell  county,  (iates- 
ville;  l)entoii  counts',  reporti-d  6  miles  from  I>entoii-. 
Duval  county,  PicUras  I'iiUas.  nuar  Ovnavide-:  Kdw  nnl- 
county,  reported  near  BockiipriMgs;  El  faao  county, 
20  miles  north  of  Vanhorn,  in  small  amount:  Gonzalea 
counlv.  near  ()ltine:  (irinies  eonnty,  near  Kidth.  Lamb 
Spring.s  neigh borhuuil;  Uanlin  cuujtly,  Saratoga,  Sour 
l«ke;  Jack  county,  10  milej*  north  of  Jack-iboro; 
JeUersoti  county,  the  Heaiunont  litdd;  Live  Oak  comity. 
AtoscuHa  creek,  1:^  milet«  north  of  Uakviile;  MoCuUoeh 
county,  near  Milbnrn;  McLennan  county,  near  Waco; 
McMulhMi  county,  ('rowllii'r:  .\Ie<iina  county,  near 
Dunky;  Mouiaguc  county,  6t..  Jo,  >iacogdovhea 
county.  Oil  Springs,  6  milca  south  of  Melrose,  Chirono; 
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Navarro  coiuitv,  the  Corsicjina  twM.  the  I'owoll  lield. 
Frost;  ^'ueces  couoty,  Fuerto-Kicbaixl  Kingti'  tuiicb; 
Palo  Pinto  coantr,  near  Strawn,  1  mile  north  of 
MiiHMiil  Wi'll.x;  Pcfos  «i)uiit_v,  miles  iiorthfast  of 
Fori  Stockton  and  mites  north  of  Fort  Stocktou; 
Raevea  comity,  Pe«»  Vallev,  above  and  below  Pecos 
City,  miles  north  of  Toyah;  8au  Aiifrnstini-  l  oimty. 
bttn  Augustine;  biielbj  count.v«  near  Timpson:  Tarrant 
county,  near  Fort  Worthy  Trark  county.  Walnut 
oreek.  \*  miioH  north  of  Augtin;  Wilson  county-,  Sutber- 
land  Springs. 

The  total  quantity  of  crn<le  petroleum  produced  in 
IWfi.  was  lS,.'»lt).t»17  l>!irrol.s.  of  which  ls,ns:^.(;;)S 
barrels  were  sold  and  4!}l,<ii>if  barreU  wcro  held  in 
tanks  by  the  producers. 

It  is  (>s(imute(l  that  at  tlie  eiose  of  I'.'OJ  storajre  tanks 
in  the  state  contained  about  7,iiU<.),uuu  b«rrelet,  leaving 
11,215,017  barrels  as  the  quantity  which  was  either  con- 
sumed locally  or  .ship^jod  from  (lie  slate.  Tiie  tolul 
production  in  1!*>)1,  excluding  «tock:«,  wa>« 
barrels.  Tlie  {,'ain  of  IflOQ  ovor  1901,  excludinji^  stocks, 
amounted  to  :iHA\  jH'r  eent.  The  vahie  of  (he  crmh' 
petroleum  produced  in  VJ\)2  wa8  ^,174,Tiil,  an  avemge 
of  S2.55  cents  per  barrel.  Compared  with  1901  the 
total  value,  exehiding  stocks,  sbowe  a  gain  of  330  per 
cent. 

The  prodaefeiou  of  crude  petroleum  in  190-2,  by  dis- 


triote,  was  as  follows: 

Iterrph. 

Tolul  . .   '.1.117 

Hi'HiiliuiIU   ■.7.s\.>.:»h 

CitP-lrHrui     tTl.Hftl 

I'MWl-Il   I'l.NU 

BmiT  Ijtkt\  ftt .  I  hiviuninff  ui  s<*|ti(*iiilK-r                        .     .   U, 


A  comparative  summary  of  tbe  value  of  crude  peti'o- 
leum  at  wella  sold  in  1903  and  1901,  by  fields  (ezcludiu<; 
stocks),  is  aa  follows: 

TAaut40.—Vaiwntfpi(iyjU"ni  m,i.i  i„  r.  , b^flddtr  19mtmdI901. 


• 

Value. 

Valiii- 
per 
buret 

K.mi 

Quantity. 

Viilar. 

Vtthw 

per 
hiirrri. 

HrtiunHmt  

eur«3r«ntt  

aowlAke.ete... 

>iB.agi,«M 

|t,M»,<IV7 

fl.2IT.ua 

u,m 

:i,.'si;;, 

u,m 

1 

'  liiclodecmianintKluctfoDolpcnDieuin  III  ii'Hiii  <>>mit> 


'i'lu'  following  statement  show.s  tiie  |)ro<hietioii  iind 
.stouk.s  in  the  lieuuiiiout  di.striet  in         ajid  I'Ml: 

Tutal  prodHftim  In  Seaum»nl  dbMek  tSOt  and  tfO/. 

li.iml- 

Tiiliil  iniHiui'Il'in.  iiii  liiMiiit;  iiix  ks  sa.(ii».  lit! 

I"p«liiclli'n  In  VX'!.  liicli.Kllii).'  -LiickK  ,   IT.WS.SM 

rnxlurlloii  111  I'JOl.  iid'lmliu'j  ■  .  ..-1;   _   Ti.  I 

The  stock  in  tank>  at  the  clo,se  of  liHi;;  and  ISK'l  in 
the  BeaumoDt  lields  was  estimated  as  follows: 


Stoetirf  petroleum  in  tunh  ii.  ih.  Il.tvniionl  JUUtMAedoteeftOOt 

IKlJ  I'.-iJl. 

Stock  In  unksoD  Januarr  1.   '  •-•   1.atI.no 

lri<Ti-ii>..' th.- cImv  ..f  I'.ii.'    '..TiiCiil 

I  T'>i«l  uiiiHinu  iti  liiiiks  al  llii  i.-l«>t  u(    7.A»j.CiOO 

8hl|»ii>.:ii»  ■liiritiv  linr.'  In.  ■'■^J, 

(■(•I'll  i.r.njinriiiit ,     ,  ,   IT.  /IS 

By  the  close  of  li>U2  the  iron  tankage  completed  iu 
Jefferson  county  had  a  eapaciiy  of  5,775,500  barrek. 
Thr  eaiiaeify  id'  tin-  woihIch  tanks  was  •Jimi.uoo  liarrels. 
The  eurthen  tankage  is  more  diliicalt  to  determine, 
there  was  a  large  number  of  earthen  tank«  unfinished: 
hut  it  i-  pi  iihal»h'  that  enoiijjli  was  eom|)h>lt<d  toeontain 
2,<5i>u,*MAt  barrels.    This  gives  &  total  capacity  of 
8,275.500  barrels.   There  were  also  50  iar},'e  iron  tank^i, 
with  a  eajKirily  of  I'.lno.OtMi  liarrels.  erecte<l  liy  the 
I  bantu  Fe  tiailway,  the  Southern  Faeilie  Railway,  and 
I  the  Houston  and  T\exa.s  Central  Ballroad,  acattered  over 
north-ientr;!!  and  western  Texas,  with  Beuunumt  M  ft 
I  starting  point.   These  tauks  have  a  capacity  mnging 
I  from  10.500  to  55,000  barrels,  and  are  w^ed  for  the 

^torinj;'  of  futd  oil  to  siij»])ly  lm  omoti\ e....  This  la.st- 
nientioned  tauka<;<-,  added  to  the  ii  on  tankage  of  Jetfer- 
son  county,  brinv's  up  the  total  t-apacity  to  7,875,500 
harrels  for  storin;^  the  petroleum  prodiu'ed  at  Spitidh) 
Top.  Sour  Lake,  and  Saratoga,  'rheiti  weiv  aUo  two 
lai'<re  tanks  erected  at  Sour  Lake  and  one  at  Saratoga 
to  reeeiv  e  the  petroleum  produced  in  tbe  bst-namcd 
localities. 

The  shipments  of  petroleum  by  rail  from  the  Beau- 
mont distri<  t  an><'s|iniiit4'd  as  '.•.mt-  i-arlouds.  or  l.-l»ii'.!»<>S 
ImrreU,  iu  1901,  and  ii7,i!7o  carluuds,  or  il,4:j6,o50  bar^ 
rols,  in  iflos.  The  shipments  in  11102  increased  by 
montlis  from  .'>4(°i.>si  barrels  in  Januarj*  to  1,117,63^ 
(jarrcls  in  December. 

The  water  shipments,  coastwise  and  forei^rn.  in  I90S 
a-Tfrrctrated  ir.T.-'Jl'O.s-j'.i  <rall(in>.  of  which  i;!'.i.."ili'.7l:i 
gallon'*,  or  ^S.^i  ()er  («nt,  went  to  coastwise  ports  on  the 
Gulf  and  the  Atlantie.  and  27,878.117  gallons,  or  16.7 
per  eeiit.  were  exported  to  llahana,  Cuha.  and  Dover 
and  I'lyuiouth,  England,  chietly  to  the  lasi-nitmed  port. 
;  Of  the  shipments  by  water  only  about    per  cent  were 

!  *d'  retiiu-d  ]M'troleum.    Tlie  shipnii  iif-.  ftoin  rmi  .\i 
thur  aggregttlcil  l<Jl>,ujiO,io£l  goilouB,  increa-siuy  from 
6,560.044  gallons  in  January  to  15,848,750  gallons  in 

I  l^'eemlier.  and  the  shi|)ments  from  .Stliine  Pass  aj^jTre- 
gHU>d  i>8,5i4<.»,i>7ii  gulloiis,  iucreasiug  from  diM,Ut>M  gal- 
lons in  January  to  t^.673,014  gallons  in  December. 
Tliet<.t:il  \i  it' r  shipments.  l*'.r,:-!!io.s-_>>i  jr-dloir-.  sh,i\v~ 

I  an   iiKieasf   from  ti,OiHi,()44  gullour,  in  Januaiy  to 

I  24,523,754  gallons  in  December.  The  cai^oes  were 
•J".">  ill  i:iiitilM'r.  144  from  I'ort  Arthur  and  IMl  fi<iii. 
Sal>ine  l'a.>s.    The  shipuuMiLs  from  I'ort  Arthur  iit  r.'Ol 

I  were  8,494,794  gallons  coastwise  and  j}, 722,002  gallons' 
to  forei<;n  ports,  a  total  of  1 !  .I'l 7. •>!••>  (rallons.  Tln're 
WL-ri'  no  shipments  of  rehm-d  jietrok-um  from  .Sihine 
Pass  in  ItKM. 
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Tlio  cxiHHt^  of  (  lurlo  jK'tiuli'uii)  from  Port  Artlnir 
and  ftKibine  I'ltsw  in  1J*U1  aggi-i^uted  2,'27(i,Tf>7  gallons, 
of  a  vaino  of  $!20t061.  The  exports  of  crude  and  re- 
tiiicil  i)otr(>li>uiii  from  tlu'sf  ports  in  1902  to  foreign 

counlrics  \vf>i-(>  as  follows: 

Kxf/t/ii*  iiijm  fori  At(hiif  mtti  tkiLiut  /'(um,  T-nif:  !:</).'. 


QniiniltT 
(tmllona). 

Vttlue. 



Ntl|i!|th||   

.'IIT.  IT* 

■J,  fH.IsM 

i,iu,m 

Aoaldauin   ,.,.„,.,., 

Utah. — PHrolenm  in  limited  quantiticin  luu  heen  found 

'">ii  !!h'  (III  i  ;i  livi'i-  ill  Eiiu'l'v  »"ouiity,  ami  it  is  also  rc- 
poi'tivi  lU'ur  Miibml,  whert!  a  number  of  shallow  \v«>lls 
bnvo  been  drilled  and  small  qnantitlei»  of  lubricatin^>^ 
jK'tmlciim  si'Liircd.  'I'liis  stall'  in  t'ornior  yi'ars  pni- 
ducvU (H>nsidi>i-abii< quantities  uf  aaluial  puratiin,  or  black 
wax,  from  localities  in  the  Sanpete  TOlley,  ea«t  of  Salt 
Lak"'.  Imt  tin-st'  Iium-  Ixtm  fxhimstfd.  A(  tlic  |>rc>»Mit 
time  >H>nie  iriLsunile,  a  varietv  uf  solid  hydrucarbuii,  is 
produced. 

\\iisli',,,,ji<i,,.    A  iiuiii!>i-i'  of  ii'si  wiOls  wcff  ili'ilU-i  ill 
iu  ditiui-uiii  purtioii^  of  thi?*  state  in  seaixb  of 
petroleum  and  natural         So  far  there  have  been  no 
iiidiratiniis  of  tlic  cvistnic*'  of  either  of  these 
slaui-es  in  pac  ing  t^uautilieii. 

!l^<  Yirginta. — ^This  state  prodnoed  considemhle  pp- 
ti'oli'iiin  aliiii<r  till"  Uuniii><r  Spi  ings  uplift  u  feu  ■,.  :(:  - 
after  the  dL:*covery  uf  jx'tndeuni  in  northern  IVnnsvl- 
vaoia.  It  was  not  until  about  the  yoar  1^9,  however, 
that  it  became  of  considerate  importance  as  a  producer. 


Ill  till  fall  of  tliiit  your  an  important  wi  ll  wn-  drilli'd 
near  Munnington,  in  Mtiriun  county,  seimratcd  by  many 
miles  from  any  other  producing;  territory.  The  devel- 
opiiu  nt  of  tin-  stall'  after  this  well  proved  it.solf  to  Im-  a 
pi-odiK'ci-  wu(>  rapid.  Although  the  gi-eatdeptb  at  which 
a  larpn  |>ortion  of  the  petroleum  producinj^  strata  were 
found  hits  soiiimvliat  retarded  the  iiurease  of  |)ro<lni'- 
tion,  the  mo««t  con«picuouis  I'outiiri'  in  tht;  duveiopment 
of  West  Vii<|rinia  in  lfl02  was  the  opening  up  of  the  Fol- 
soni.  the  I'irie  ( irove.  and  tlie  Falliiij; 'rinilK-r  run  pools, 
in  WeLatel  county.  Tlier^  were  al.vj  i^unie  new  develoi>- 
ments  on  the  Big  Knot  and  Wolf  Penn  run,  iit  Ritchie 
eounty.  .  r.  no  poo]  t)f  any  coiisidendde  size  has 

been  develojK'd  for  several  yeai"s.  and  the  production  of 
thlH  state  hitH  been  on  a  gradual  decline  nincc  the  year 
I'.iiix,  <nir..'  lit'  i'l"  lirst  wen-<lrilled  we^t  of  the  Appa- 
lai  hiun  mountains  were  located  on  the  ivanawba  rivor 
near  Charleston  in  search  of  salt  brine.  At  this  ytsAsX 
petroleum  ami  nalurul  ^as  win  f  i  ind many jTars  before 
oil  was  dnlled  for  in  Peiui^ylvania. 

The  production  of  petroleum  in  thi$  state  in  1903  was 
1 :!..") l:!.;H.">  liari-els.  whieh  were  valued  at  ¥'lT.o4o.:!l  7. 
un  avemge  of  $1.20  per  Ijarrel.  There  were  included 
in  this  amount  l-i,060  barrekof  Inbricating  petroleum, 
■•■  lii.  !i  li;ifl  a  \ able  of  >i"J.;;i  jK'r  iKirrel,  Tlie  total  niiiii- 
Iwr  of  producing  wells  in  was  ll,io&.  and  of  lliia 
number  ftOO  were  flowing  wells.  The  total  number  of 
wells  drilled  di.riiiL''  flie  year  l'.Hii>  w:ts  -.Mit:;;  of  this 
nimiher  l,j44  v\cre  productive  atid  were  unproduc- 
tive or  dry  holesi.  The  number  of  abandoned  wells 
ilurinjr  the  year  was 

The  quantity  and  value  of  crude  jM'tnileiiiii  produced 
in  West  Viigioia  from  1889  io  1902.  incln«ivo,  is  shown 
in  the  following  table: 


Taihi:  41.— total  <lirASTITY  AN'I)  VAUIK  OF  OBCUK  PKTROI.RrM  PROm'CED  IK  WEST  NMROtXIA:  ISSfi  TO 


l.(-mH-ATIX»  fKl'IlK. 


len.. 
]«».. 

1901.. 


ivu.iiiiin 

(UilTi'U,!. 

V.-.ln,v 

I'ltrrt'l. 

•.JUhltlll^ 

Viiln,', 

i-irnl. 

VillUc. 

Trio-  IHT 

VII.  it;i 

&l..S:{  -^.'T 

SI.  :1i 

^,311 

ILU3 

"""" 
S5K,097 

12. 'Wl 

192. »:« 

■<,M,  His 

1.  I>l4 

2.  IWi.il'* 

i,i;i.',  -ji; 

(1  liT 

 ^  

J.  n-.i.i«ii 

\\,  "t>i 

^m  412 

U.I.IJ 

s,  l  li.  11 J 

ii->.i 



«,OTO 

T.^'JI.TJT 

(1.  SIJ 

S..V.i.-.i"il 

7.  1»-,7>.1| 

K-h-.'.l 

is,ero 

T  SIT 

-.  I.'tl.  IJ-i 

11,  II  .-,  77(1 

i .  Xtj 

Kf,*,  ; 

n.on.t.M 

lL\;il;i 

21 .  ll'.< 

-.'I'l-.: 

11',  1111*,  TTit 

U,s.V,'i)« 

1  Isl 

lU,  It  ■'<.*<. 

I.  n; 

1  I.IIIHl  lli'i 

lil,:!lil,  17.- 

ii-Tsi  . 

l:t.ii7s.i'-l 

li.\'>i..">v. 

U-  7-i 

l^,i«l 

2.  :-<> 

l.Mil-,  111! 

1  -',  1.-;,  :!V.l 

i;i.iii<^  i:'j. 

:i!»\kKs 

h  '.'1 

:x.>.  rui 

.>)!> 

I.I.  :ilii.  i:.;ii 

i'<.i.lM,7r«. 

1 

1 7 . 1 

■|i),M'> 

|i:.  I'.l.^.l;;^ 

'.'l,«J,7l'J 

IK.  i7i..:--7 

vi>7'.>,r»'i 

1  :<..; 

l^.■.'I- 

■ri.iKis 

1'  ;ii'7 

H.177.lL'li 

17,172.  7.:  1 

i'.'ni , 

i7.ia»,au 

1,111 

a3.41M 

2.iJf7 

13.&13.SII> 

i7.m,m 

t.» 

1»W7.— The  output  t>f  petroleum  in  thi-s  .sUitc  is 
greatly  restricted  by  the  lack  of  a  market  near  where 
it  is  produced.  L^rge  bituminooa  ooal  depooita  and  a 
thinly  settled  country  have  prevented  more  than  a  slijrht 

deiiiaiid  fi>r  it.  Tbere  lias  been.  liowe\er.  since  \S\K'> 
a  ix^guhir  production  of  superior  lubrioatiug  petroleum 
at  j^lt  Creek,  50  miles  north  of  Camper,  to  which  phice 
it  is  hauled  by  wagons  and  reAned.  In  the  southwest- 


ern portion  of  the  state,  at  Spriii};  X  alley,  Uinta conntj*, 
soitie  petroleiiiii  of  lijrht  ^^ravity  and  superior  tjuality 
ha^  bocn  produced,  bub  not  as  yet  iu  commereial  quan- 
tities. There  are  numerous  petroleum  fieeps  in  the  west- 
ern and  central  portion.s  of  Natrona  county .  and  outcrops 
of  tiaud^lf>ne  largely  iiupreguatod  with  petroleum  on  the 
north  fiank  of  the  Kattleanake  range  of  motintiiins. 
In  the  Popo  Agie  district,  in  Fremont  county,  several 
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siRiO>sful  \vi-ll>  thsit  rti)vv  iiiiturully  liiivo  Imhmi  ilrillvd. 
rioiiif  of  tlit<  well-,  drilled  in  1>S4  still  llow  potiolcuiii 
when  (({x'lird  up.  Itfe  reported  Unit  4.iNtO  liarreis  were 
pr<>diice<l  in  tin-,  reirioii  and  allowed  to  renmin  in 
eiirtlieii  tanks,  owinjj  lo  co^t  of  trstnspurttition.  only  n 
anmll  portion  iH-ini,'  used  for  fuel  and  lulu  ieation.  This 
(M'troleniu  is  i|uite  lieavv  iind  dark  and  tts  »pecUic 
Ifiiivity  varies  from  is   to  2:'>  Bunine. 

liKVir.W  KV   VKAIt-S.   IV.MI  TO  TUK  (  1/>SK  OK   1  i«  H . 

A  suiimmrj"  of  the  prineipal  feature^*  in  tlie  <ievelu|.>- 
ment  of  the  petroleum  industry  i>  herewith  ]H-escnticd; 
it  covers  the  years  f  rum  the  pui>lieation  of  the  Eleveotb 
Census  in  18W  to  the  eloso  of  IftOl. 

1S0(>. — One  of  the  most  notalile  fejiture>  in  the  |M  tro- 
leiim  iiidii!«trj  in  the  L'uited  StaU;»  in  ISVO  was  the  1 
enormous  increaso  in  the  production,  a  gain  of  10,600,059  | 
barreU  being  nwdo  over  the  production  of  1889.  I'hi^ 
principal  increase  was  in  l'enni»y)vaniii  and  New  York,  i 
the  increase,  nmountine-  to  fi.}>70.773  barrels.    Diwor-  I 
cries  of  iH'troleuwi  were  numerous  in  Pennsylvania,  and  ' 
the  borders  of  aoiue  of  the  older  di^tticki  had  to  be  1 
extended  to  embrftce  a  wider  nrea  of  produetive  terri-  | 
tory.     The  seetiotis  eoiispicuous  for  heavy  j^ains  were 
the  (ilade  Kun  pool  in  Itutler  comity,  (ho  bliannopiti  I 
pool  in  Beaver  wMinty.  and  the  Montour,  Wildwood,  | 
and  Chartiers  pixds  in  Allejrheny  county.    The  in- 
creased production  in  Ohio  amounted  to  ;i,<ia3,lUU  bar-  | 
reb  and  was  general  throuifhont  both  the  Lima  and  the  | 
southeastern  fields. 

Tlie  average  value  of  pipe  line  certificates  in  the  Penn-  | 
8vlvania  field  deelined  from  9H  cents  per  barral  in  1R89  | 

t..   ^''.'l  (••■lit-   ill    1  ■^'.Hi,   iiiakiirj    a    (ict   h)f>H  of  T'  i.ntM. 

The  average  prii-e  of  Liiua  ^Ohio)  petruleuai  udvanced  , 
from  15  cents  per  barrel  in  1889  to  30  cents  per  barrel  j 

in  1n!»o. 

The  .state  of  Indianu  wus  eivdited  with  a  pru<luclion  i 
of  68,496  barrels  in  1890,  as  eompaiied  with  33,375  bar- 
rels In  ISM'.  t!i"  first  year  in  whieli  Indin:i;i  :i[)|ii':irs  in 
the  list  of  produetive  ftate-s.    West  Virginia  produced  i 
s%htly  li'sh'  ill  1890  than  in  18S9.   Altbougrh  the  ori^-  | 
tnal  well  af  Mtiniiiiit_'ton  was  oj^ened  up  in  Oetolter. 

it  ropiired  tune  to  drill  the  deep  welhi  uf  tltat  i 
rejtion  and  to  connect  them  to  pipe  lines,  and  the  effect 
of  the  ^iviiter  "strikes"  upon  the  production  was  not  ' 
at  onee apjiarent.  | 

/.v.V/. --The  amount  (»f  pelroleinn  proilueed  in  1891, 
.■»l.'21't2.<'.,"ir)  harrels.  was  larj^er  than  that  of  any  |)reeed- 
ing  yeai"  and  was  not  e.xeeeded  until  ls'.»\.  The  most 
important  event  that  marked  the  year  was  the  o|j<'nin^ 
up  of  the  n>markal>le  Me|)ouald  petroleum  Held,  in 
Allejrheny  and  \Vashin<,'ton  eonnties,  Pa.,  in  .July  of 
tlnit  year.  By  S'i)teinli<'r  the  produelion  of  this  dis- 
trict readied  41.imk»  harrels  jier  day.  It  i:^  estimated  ! 
that  the  total  pnxhietion  of  the  ^fcDonald  Held  for  the 
lust  .six  nioiitlis  of  istoi  was  over  O.oi.Mt.uoit  harrels. 
Thii)  was  probably  the  luo^t  prolilic  lield  of  petroleum 


ever  developed  iu  the  Appalachian  lield,  when  iis  area 

is  considered. 

The  oil  l>0Hrin<r  >iind  was  compoflod  of  beautiful 
([uart/ pehhies  from  the  sizi'  of  a  pea  up  to  that  of  a 
hickory  mit.  If  jrave  up  larjri*  ipiantitie^  of  jH'troleum 
with  gnat  rajtidity.  In  this  ifieat  retiervoir  the  welU 
soon  ceased  to  he  more  than  ordinary  produ<  <  r>.  hut  a 
few  months  sutlicinfr  to  nieasunihly  exhaust  .^cM  ial  of 
the  wells  which,  when  first  o|M>ned  up.  flowed  at  the  rate 
of  l.'i.iHio  to  ls,otMj  liarrels  per  <hiy.  The  WildwocKl 
lielil.  in  Allejjheiiy  county,  was  also  a  factor  in  iiicreas- 
inj;'  the  Pennsylvania  |)roduction.  althim^h  to  a  much 
leti^  extent  than  the  McDonald  pool,  and  iiuller  county 
furnished  sonic  new  and  fairly  productive  wells.  Thei-e 
was  a  considerahle  deci-ease  in  the  production  r>f  tho 
other  Pennsylvania  distriulii.  There  wat»  a  large  ikcline 
in  southeaatem  Ohio,  owing  to  the  low  priros  that  i»re- 
\aili-d.  The  prcMluclion  of  southeastern  Ohio  in  Is'.hj 
w  u»  L,  barrels,  as  compared  with  har- 

reU  produced  in  1891.  On  the  other  hand,  in  the  Lima 
field  there  was  a  large  increase  in  production. 

The  Appalachian  lield  produced  in  the  year  ly.*l  a 
total  of  85,848.777  barrels,  which  is  the  greatest  pro- 
duction on  recruxl  with  the  exeeittion  of  the  year  I'.HH), 
when  the  production  nun  slightly  in  excess  of  theiie 
figures.  This  large  production  of  petroleum  bad  the 
etfecf  of  reducing  the  price  so  that  the  average  j)ric(? 
quoted  for  the  year  was*  HI  ceuls,  as  compared  with 
76|  cent«  in  1889.  In  this  year  West  Virginia  began 
to  h«'  conspicuous  as  a  producer  of  petroleum.  The 
pi-oduction  of  18^1  wa»  2,4(H>,218  l)arreU,  which  was 
due  to  tbo  opening  up  of  the  new  field  extending  from 

Mt.  ^lo^^i^.  ni  111  tin-  P.  p 1 1 -%  I <  niiia  Ninle  line.  !■>  Man- 

niiigton,  in  .Marion  county.  Indiana  alao  began  to  be 
coni<picnonsas  a  prodtwe r,  having  tncreased  its  produc- 
tion largely  o\  er  that  of  ls!*o. 

— The  pi'oductiou  iu  .sliuwed  a  coiiAiderable 
falling  off,  due  krgely  to  the  decline  in  the  yMd  of  the 
McDonald  field  In  PeiinsylvaTiin.  West  \'irginia  in- 
creased over  a  million  harrels  in  pNMluction.  which  wa.s 
due  to  the  increa-sing  yield  of  the  Mannington  field  and 
the  iH'wIy  develoiK'd  Sistersville  jiool.  'I'he  (lordon 
.s4ind,  underlying  the  liig  Injun  Kand,  wii»  dLsCuvcrcd  to 
be  productive  south  of  Mannington.  There  was  a  re- 
duction  In  the  output  ot'  n'>fthwestern  Ohio,  an  increase 
in  t|iat  of  southeastern  ( >hio.  and  a  (•onsideinhle  in» 
crease  in  the  producUon  of  Indiana,  due  to  de\elop- 
inents  in  the  Trenltui  formation.  I'p  to  this  time  ii 
greater  poition  of  the  pelruleuui  of  the  Lini;i-1  iidiana 
fields,  in  Ohii>  and  I ndiana, bad  beeu  sold  im  im  i  In 
this  year  an  increasing  amount  was  marketed  tor  retin 
ing.  owini.'  to  the  process  lately  ]M'rf'ected  for  the 
lemoval  (d'  the  sulphur.  The  average  pri<  e  received 
for  the  petndeum  produce<l  in  the  Appalachian  tiidd 
was  :».■)•;  cents  per  Imrrel.  which,  with  the  exception  of 
Istil.  is  the  lowest  i)Uotation  on  rec(Mtl.  The  price  of 
Lima- Indiana  petroleum  was  'Mi  cents  per  barrel 
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There  woft  nii  iiu-it^se  in  tin*  »'.\jniii>  <>(  jti'lroleuiu  nnii 
its  products. 

I'll!'  iiii|><irt!Liil  fcutiiri's  coiiiu'cti'd  witli  tiu' 
pi  oiluctioii  of  jiciroleuui  in  L&.iS  weiv  a  liei-Hati  in  I  be 
output  of  the  older  fields,  eepet^inllj  Pii»nn»ylvamn;  ad 

iiK  li  ji-i'  iti  i!h  aiii  Mint  <if  piiHjiirtiiiii  ill  sout l)>-u>t)-ni 
Ohio,  West  Virginia,  mid  liidlHim;  tile  ^ilighl  iiH  i'fai.se 
in  price,  and  tho  increiuie  in  the  refining^  of  Linm- 
Iiiiliiiiiii  jM-trnlt'iiin.  Tiu're  wn^'  alscMin  iiuTcu-'  in  1i<' 
quantity  t>\|)ui-t(fil.  Practically  all  the  petrnhniiii  [h<> 
d(ic«d  cnnio  from  the  Appalachian  field,  the  Linui- 
Iniliuna  tii-M,  tlic  Flofrni*^  tii'ld  of  Cnlnriidi'.  and  tliv 
dislrictj  uf  rH>utheni  C-alifurniu.  The  decline  in  tiie 
entire  prodnction  in  ISftS  bs  compurcd  tritli  1892  yew 

2.iK>. I>ill'r«'l>      'I'ni  r.  i  Iimm.    i nrri'iix'  ill  llu- 

output  ot'  West  \  uyiiiiu  and  Indiana.  The  dwUne  in 
the  Appalachian  products  of  3,067,323  hnrrolft  noaHy 
nccoiiiit-^  fur  tin'  t'litiic  >ii(>i'la<^i'.  Tln'  avt'nij^f  prii-r 
of  cei  tilie«te  oil  in  Hie  Appulacbiaii  tield  wiw  Oi  eent-H 
per  ■barrel,  an  increase  of  cent«  over  tliat  of  lii92. 
In  tlio  Lima  fiiM  rli'  nvcraj^'o  prii-i'  pri ndi'iini  in 
lJ>y;i  was  47. ^.j  ci'iits.  itn  increase  of  LOi.  touts  over  tlmt 
of  1892. 

Tiu' iiH  Tcasf  «>f  jM'ti'uli'inn  <'S|  "1 1-  \n  1 -i'"*.  ■  •vci- tliov 
of  i!^i*2  war»  nearly  tio,uiM.t,(M">  ;,nill()iis,  and  the  lot«l 
exportation  of  all  i-vrlctics  of  petroleum  amounted  to 
S'H.--1.2;>i»  frsiiloiis,  tlif  Im-frot  u|»  to  tlmt  <\:\t<\ 

J>Si>4' — The  notable  event-*  in  the  jii'ogi\>.->  o{  the 
petroleum  industry  in  1894  irere  the  development  of 
till-  ()nii«-l)v  distrift.  in  (he  Hradford  tield  in  northi-ni 
Pennsylvania,  the  upiMtin^  uf  the  Williaui^tuwii  puul, 
in  Wood  ooonty,  W.  Va.,  and  the  discovery  of  a  Berea 

w»n<t  l»>o]  near  Stfidn'iiville,  Ohio.  Tlu're  were  aNo 
suuie  promising  developiuentj<  near  Marietta,  Oiiio. 
The  year  was  also  notable  for  the  advent  of  the  state 
of  AV vominj^r  to  the  li-t of  nil  jirodtici  rs.  2.'M\'->  liarrel- 
bein}^  produced  by  this  litute.  The  jjimlity  wa-.  tliut  of 
a  superior  Inbricating  petroleum.  The  year  showed  a 
very  slij.dit  increase  in  produi-tion  over  tiiat  of  1^'.*:'.. 
but  the  increwj*  in  value  was  over  ljk>,*U»0,LHjO.  In  llie 
AppalAcbian  field  the  oomhined  product  of  New  York 
ftltd  TeriioyUania  showed  a  deerca:«e  of  l,'i'."4.. 128  bar- 
rels. West  Virginia  showed  a  slight  im  rease  over  the 
precedini?  year.   Sontheaiitern  Ohio  showed  quite  an 

inni'ii-ie.  anlonn(ill;L^  to  ."isl.;i7(;  harreis.  Tii  the  Lima 
(01)ii>)  di^trii  t  there  «as  a  deciviijse  of  only  os.iMiii  liar- 
rels.  Indiana^owed  an  increaaeof  l.S'>:!.;i7:t  ImnvU. 
a  "jain  of  ."i*-  per  cent.  'I'lic  avenijfc  price  of  tlie  Apjia 
liuliian  pelroi»;uin  in  IS'M  was  K>1  cents,  a  ir-oii  of 
ttlmoat  Scents  per  barrel.  The  averuyi'  price  of  the 
Lima  Tiidiaiia  |i<'trolennt  wai$  4S  cetite  a  barrel,  general 

uvefiiji'e  price  7-  i-eiii>. 

J^U'i.  The  notable  fcatnre^  of  the  year  were  llio 
nearly  identidd  production  of  tin-  Appahndiian  tield 
with  that  of  ls!>4;  the  increased  prmliiction  in  Ohio. 
Indiana,  and  t 'a1ifi>i  nia:  the  adv  ance  of  Ohio  to  tir^t 
place,. its  production  for  the  first  time  being  greater 


than  that  of  Peutisylvauia;  the  decnw.'*^  in  sloek^i  and 
■  the  rii«e  in  price;  and  the  further  extension  of  pi-olitable 

jiriKhiciii",'' districts,  inclndine;  the  openiiij  ii]  '  i  i  \\'e>t 
V  irginia  of  the  Elk  Fork  pool,  east  of  ."ii-^leriville,  and 
I  of  another  on  Indian  creek  near  the  Bif^  Mo^ei*  well: 
and  siicces>fnl  te>ts  in  sdullieasterii  Kan>M-.  'I'liei'e  was 
a  slijrht  iiiereatse  in  the  eulubined  produ(-ti>>n  uf  New 
York  and  Pennsylvania  and  an  inereasc  of  over  two 
inillioii  luiri'ids  in  the  pro<liiction  of  the  Lima  (<  >iiioi 
lield.  A  slight  decline,  aiuounling  tu  4o7,4i>l<  barrets, 
was  retwded  in  the  production  of  West  Virjriniru 

Tin're  \va>  an  increase  of  aliont  Tnojim  :  ■  in 
Indiana  and  of  over  ol.iO,oi>u  barrels  in  Califtjrniu.  The 
total  production  in  was  52,899,270  barrels.  The 
stocks  of  <  iinle  petroleum  in  llie  Apjialachian  lield  at 

I  the  elo»e  of  isyii  were  «, 844, 7^4  Ijarrels,  as  compared 

I  with  6,499,880  barrels  at  the  cloae  of  in  the  Limn- 
Indiana  tield  there  were  'il.41'4.s+s  harrel>,  makinj;  a 

j  total  for  both  lields  of  i;tj,»yi»,<>:i2  barrels  at  the  close 

I  of  18«5. 

Y'v'vo  for  what  was  known  as  l\-nnsvl\"ania  cei-- 
,  titicate  oil  was  i^Liio^  cents,  as  compared  with  ivJl  cents 

in  1804,  a  gain  of  53  eents.   Tn  the  Lima^Indiana  di$- 

li  ict  the  averajre  jjrice  in  ls!'.>  was  Tl  j  cents,  as  coni- 
I  glared  with  4S>  wuia  in  iH'M,  a  gain  of  -Sii  cents.  The 

average  priiie  of  the  entire  production  was  f  l.<>>tl>  per 

Iwirrel  in  IsIT*. 

1  jsyo.  — This  year  wa.s  iviimrkuble  for  Uie  large  iucreas^- 
I  in  the  prodnction  which  came  principally  from  the  state 
of  We.>l  Vir;^iida  and  tlu^  Liina  liidiaiia  distt  i.  t  iii 
I  northwestern  (Jhiu,  and  from  the  Wutsunville  piH.i]  in 
I  McKean  count}',  At.    There  was  an  increase  in  the 

ainoiinl  of  .blocks  held  and  a  decrease  in  tlie  price.  The 
,  entire  production  for  the  year  l.syft  was  <j«.»,H(iu,ytii 
!  barrels,  hu-ger  than  that  of  any  previotiti  year  in  the 
history  of  the  industry,  and  a  ;r:iin  of  s.oi'iS.os.'i  liarrels 
I  over  161*.">.    There  was  a  slight  increase  in  the  combined 
production  of  New  York  aitd  Pennsylvania,  with  an 
increase  of  4.4*Mt.(MWi  barrels  in  Ojjiii.  and  an  increase 
uf  l,tti>U,tWJL»  lj«rrels  in  West  Virginia.    A  slight  increase 
is  to  be  noted  in  the  prodnction  of  the  state  of  Indiatm, 
and  a  lar^f  increase  in  the  state  of  Kansas  Bis  compared 
with  that  of  the  prev  ious  year. 
The  new  field  at  OrHicana,  Tex.,  was  firnt  opened  up 

dnriii;.'  1s)m;  and  produced  l.4iHt  liarrels.  The  total 
auioiint  of  stoi'Ks  bekl  in  the  .Vppalacliiaii  .and  Linia- 
Iixliana  tieUls.  at  tite  clo«e  of  ilie  vcar  lM»»i.  wa- 
;!:'..ii4.s.4;<:i  barrel-,  as  compared  w  ith  :i(;,.s:i;(.i;;iL'  bands 
at  till'  close  tif  is'.t.'i.  a  jfain  of  0. litis. sr.o  liarrels.  Tbei'e 
wasii  decrease  in  the  priceof  petrolcuiri.  The  aNcmye 
\alne  of  what  has  been  called  I*eiin-yl\ania  i-ei  tilicate 
oil.  in  the  I'ennsyK !iiii:i  tield.  Has  Sjil.js  a-,  compared 
with  $LSt'>  in  ls;C<,  sliowin<.'  a  tlccrnic  of  Is  cents  per 
barrel.  In  tlie  Lima  (()hio)  lield  the  price  f  dl  from 
an  averaire  of  TH  ct^nts  in  Is'.i.",  to  liili'  cents  in  l.S!i(i,  a 
(locline  of  .">  cents  per  barrel.  The  total  value  of  all  of 
I  the  petroleum  marketed  iu  iH'M  utm  j|S5b,518,709,  ao 
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Rvi'ni>ri'  uf  about  95.9  ceute  per  bftniel.  Tbis  was  an 
iin  ri  ase  in  valiH»  of  ooly  tS37,430  over  the  preceding 
jear. 

1S97. — The  tofail  )|utiitti(y  ui  jh  Uolt mu  produced  in 
the  Uiiitt'd  States  ill  IM'T  wus  f.iM75.5H'.  hum-Is,  ii  df- 
crease  lU  compared  with  1896  of  onljr  4^)4,945  ban'el:^. 
There  wns  a  slight  increme  in  the  production  of  the 
A])i)ulu(-hiiiii  Hold  as  it  whole,  wliiih  <iiim'  priinijisilly 
from  VVe»(  Virgipia.  There  was  a  decided  decreatie  in 
the  yield  of  the  Ldnui-Indiana  field  in  the  states  of  Ohio 
and  Iiuruinii.  Thorc  wus  also  consiilcriiMi'  dcfreas*' 
id  the  number  of  welitt  drilled  in  both  ot'  these  states  a» 
compared  with  1996.  The  production  of  petroleum  in 
Texas  iinioiinted  to  (')5,!t7r)  harrcls.  as  cotiijNin'd  witli 
If 450  barrels  produced  in  1»9<>,  and  nearly  all  of  it  wus 
produced  in  the  Corsicana  field.  There  was  an  tncrra.«4' 
in  stocks  and  a  still  furtlior  derrouso  in  price. 

There  WHS  a  <le<line  in  value  amounting  to  iiI7,5«i}<,usj8. 
The  aveni}:e  price  per  barrel  for  all  the  petroleum 
pwKluced  in  1897  was  67.7  cents  as  coniji  u  I  >  iih  ••:,.;( 
cents  in  1896.  Hiere  was  a  decreat>u  ot  •l,^b^>^ii>!S^ 
barrels  in  the  production  of  the  Lima-Indiana  field. 
Colonido  increased  its  output  by  ;i8.4S-l  tmrrels,  and 
the  Calif urniu  field  by  OoO,i}34  barrehi.  The  largest 
proportional  ^siin,  however,  was  in  the  Orsicana  Held 
in  Texas.  The  stocks  in  the  .\ppulachian  tie  Id  at  the 
close  of  lj^7  were  11,010,044  barreU,  au  increase  of 
1 ,264,322  Darrelg.  In  the  Lima-IndinnR  field  the  stocks 
of  petroleum  at  the  close  of  the  year  ls;t7  were 
2^,762,T(i>  faarreb,  a  lus»  of  d3i^,'«>ul  barrels.  The 
total  stocks  in  both  fields  at  the  close  of  1897  amounted 
to  33,772,823  ImrroN.  a  \nih\  of  7L*t,331  ImrrcU  over 
those  at  the  close  of  li^i^O.  The;  average  price  of  cer- 
tificate or  credit  balances  of  Peiins3ivauiR  oil  in  1897 
uas  7si  ci'nts,  us  connKire<l  with  SI.  174  in  ISin;,  show- 
ing a  decline  of  diai  cent-s.  The  average  price  uf  Liiua 
(Ohio)  petroleum  was      cents,  as  compared  with  66} 

cents  ill  IS'iCi.  n  .Im va-,-  ,,r  1-^  cents. 

Iiid8.—T\\G  ijimiitity  of  petrui«u»u  -  »i5,y*>4,2a3  bai- 
rels — ^produced  in  1898  showed  a  dccToase  of  .%111,288 
liarrelsasci nujiai  i  '!  \n  it'i  tlic  i"' 1 7" .."il '■ariiN  pT'  I'lnccd 
in  Ibyl.  There  Wius  a  tiecrcasc  in  both  tlio  .Vppaluchiun 
and  the  Lima-Indiana  fields.   The  averajre  price  paid 

for  IVnn~yI\-atnii  prt  n  ili  iini  was  it]  !  cents  pn-  fcl. 
as  compared  with  Oli  ceuLs  per  barrel  for  the  produc- 
tion of  the  Lima-Indiana  field.  The  initial  well  in 
Scio,  Harrison  county,  Ohio,  was  couipleted  in  .\n;,nist. 
There  wtt»  a  lai^je  increase  of  production  in  C'alil'uniia 
and  Texas,  but  a  decrease  in  Indiana. 

There  was  a  decrease  in  the  niniiU'r  of  well  illed 
in  the  Appalachian  uiid  thu  Liiua-ludiana  liclds.  L'hu 
total  number  drilled  in  both  these  fields  was  7,186,  of 
which  ].. M\ err  dry.  a-  i  > unpared  with  >.r)."»S  drilled 
m  lsS^t7,  of  which  nuinlx  r  l,!"ti4  were  dry.  The  total 
stocks  of  these  fields  at  the  close  of  1898  were  26,967,495 
barrels,  us  r(>iii]>nred  with  riH,77:i..S'j:'i  barrels  at  th<'flo-;c 
of  i!SH7,  u  decrease  of  G,fciMi»,32N  Uirrels.    stocks  dc- 


I  creased  and  the  )trice  incr«it«ed.  The  exports  decreased 

i  asoompuntl  with  ls'.*7. 

i^SlP.— The  entire  production  of  the  United  Suites 

!  was  57,070.85<)  barrels,  as  compared  with  55.864,'i33 
barrels  in  I  v.ts,    The  year  \\u-  conspicuuus  lor  the  in- 

I  creased  production  in  jtuuthcastern  Ohio,  atuounliug  to 

I  over  3,501X000  Iwrrels,  principally  from  the  Scio  pool, 
Hun  isoM  county,  which  added  over  1  .f.oo.iHxi  barrels  to 

1  the  output.  .The  petroleuiu  of  this  puol  was  found  in 

I  the  Berea  formation  at  a  depth  of  about  1,200  feet, 
bein;»- <|iMte  e\enly  distributed  and  of  a  \eiy  superior 
quality.   There  was  a  decrease  in  the  production  of 

I  Penns}*Ivania,  Colorado,  and  Kanstt»«,  while  all  the  other 
states  showed  an  increas4'.  There  wu'^  a  considenildy 
iiicr(>ased  production  in  the  slate  of  Texas.  The  aver- 
ajre price  of  all  of  the  petroleum  prodnced  in  1899  was 

^l.l.'^i.  as  conii)ared  with  7!i.S  cents  in  IN!*S,  showiiiL' a 
I  gain  of  83.4  cents.  The  average  price  of  what  is  known 
I  as  Pennsylvania  certificate  oil,  which  inclndes  about  96 
■  per  cent  of  the  Appalachian  production,  was  i?1.2!»i;  per 
1  barrel  in  as  couipared  with  'Ml  cents  iu  18i>8,  au 
;  increase  of  88i  cents.   The  averajre  i)ri<  e  of  Trenton 

ro<  k,  or  Lima-Indiana,  petrtileuiii  was  cents  in  LS1»!», 
I  OS  compared  with  iA>A  cents  in  0)^6,  an  iucreai>e  of 
i  29.2  cents  per  Ijanfl. 

There  was  a  decrease  in  the  stocks  in  IS'.t'.t,  due  to 
I  shrinkage  in  the  Liina-ltidiaiui  district,  us  the  tutal 
I  stocks  in  the  .\p)Kilachian  field  increased  liy  1.6r>4,,5J<8 
barrels.     At  the  dose  of  [SH!*  the  total  stocks  held  in 
the  .Appalachian  and  Limu-luduina  tields  amounted  to 
2.3.997.118  Itarrels.  as  compared  with  2t].967,495  bar- 
rels at  the  chi^i-  «)t'  the  pre\  inus  yi-ar.     The  dci  rca-c  in 
1  lt$SW  was  :2,i<7o,3(7  barrels.    The  total  aiuuuntuf  jMStro- 
I  lenni  exported  from  the  United  i>tat«s  in  1899  was 
Ji>.r,4:>..4n<.*  liarrels  (951,024,441  gallons),  valued  at 

)  1900.— Om  of  the  important  features  in  the  develop- 
ment id"  till'  pctiolciuu  industry  in  the  year  IfiMi  i-  the 

I  fact  that  the  pnRluctioii  in  that  year  was  greater  titan 

I  for  any  previous  year.  The  total  production  was 
•I.'i,«>:i<'..Vj;t   barrels,  whi<h   amount    was  jfreuter  l>y 

I  t),y45»,07f  burii'l-s  tiiati  that  uf  the  year  Isyy.  There 

(  was  a  larji;e  increase  in  the  output  of  Oslifomia,  Texas, 
Indiana.  :iii<l  West  \'ir<;itiia.  \"ir<rinia  produced 

J  l*>jlyj,ii7i>  barrels,  which  was  greater  than  the  produc- 
tion of  any  previous  year.  There  was  also  an  increase 
in  the  iiuiubcr  of  wells  di'illed  and  ill  the  stocks.  There 
was  an  incieuse  iit  the  average  price  or  value  of  the 

.  petroleum  at  tiie  wells,  the  price  of  $1.19  being  reached 
this  year,  which  was  tli*-  lii}rhe-.t  sine*-  ls77;  theavc-rajrc 

I  price  of  I'eniisx  Ivania  petioleiuu  wat>  per  barrel. 

I  The  price  of  Lima-Indiana  petroleum  advanced  f  rout  89| 

to  lisij  cents.  The  exports  of  pi-tr<  ilcuui  ind  it>  prodm  ts 
I  also  showed  a  cuiiMdcmble  gain  in  <|uaiitity  and  value. 
I  i9f>/.— The  production  in  1901  was  ^ain  greater 

tbiin  for  any  pre\  ious  year.  It  was  :is'.i. i!i4  bai  iels. 
an  iiM'i'ea-se  of  ."t,7«>s,iit'ii>  iiarrels.    There  was  a  most 


.  ^  ^  .d  by  Google 


PETROLEUJL 


751 


rennrkuble  iDcrease  in  the  production  in  both  Texas  and  | 
Cikliforiiia,  whiih  combined  ainountod  to  iitM'iit  s.hoii.'mm) 
barrels.   There  wani  a  decline  in  tlm  pruduct  of  West  | 
\'ir<rii>ia  amounting  to  over  'i.twio.rNiO  barrels.   Thnrn  | 
ui'ii'  al.-H)  sliiflit  (liM'liii«>>  ill  New  York.  I'<>iiiisylvaiiia. 
Obio,  and  Wyoming;  ail  the  retuuiniii^  oil  producing  I 
stat^  showed  an  incrcainc.   The  avcrufrc  \mce  of  all  the  | 
lN'ti"oli>uiii  priKliK  oil  ill  lt>01  ^vus  lCi.7  (••'iits.  a.s  i-oniii:iri'il 
with  i^I.i'.il  in  ItHXJ,  ademaiie  of  i'iA  cents»  per  Ixirrel.  l 
The  avor«{r«'  |irico  of  Pennsylvania  certificate  petroleutn  | 

\»'v  liiini'l.  :«s  niiii|iiin'<l  wiili  ^l.:!r>i  per  Iwtr- 
rol  in  1!HH>,  8bon  iiij^r  u  decliiRi  of  Irti  cents.   The  aver-  j 
aj,'e  |)rii«  of  lAma  (f )hio)  pftrolenm  fell  from  98|  cents  | 
in  1900  to  8G  cents  in  l!>nl.    'I'liort'  was  al'^o  a  decline 
of  37.7  cents  in  tbe  aveingo  price  paid  for  California  ^ 
petroleam  and  a  decline  of  T6  centH  per  barrel  in  the  ; 
avenif^e  price  of  the  Texas  production.    Tliere  was  an 
increatM  in  the  exports  of  petroleum  and  its  product:*  . 
(niineml  oila).  which  for  the  first  time  exceeded  | 
l.iMio.othi.tMii*  jrallons.    The  total  value  of  the  exports 
was,  however,  slightly  k't»a  than  in  lUUO.  1 

On  January  10. 1901,  an  immenm  gusher  waa  drilled  | 
near  H<'uuni()iit. 'r(  \.,  ai.'i  llnwr  -  n  stream  ir»t>  f«'et  liif^h 
and  0  iuche<i  iu  dioiucter.    Bcfuru  it  wat»  controlled  it 
ifl  estimated  to  have  produced  not  le$«  than  SOO,<m.m^ 
barrels,  avoni<rin^  not  less  tliaii  i'         l^ai n  l-  jierdav. 

The  year  was  alMi  notable  fur  the  urj^'auizulion  of  an  i 
tmmenM)  number  of  <»tock  eompaniea  in  California  and  | 
Texas,  which  secured  a  lar;re  aiiioiuit  of  capital.  Many 
of  them  never  produced  a  single  barrel  of  petroleum. 

The  Boulder  field  in  Colorado  waa  just  opi  nino  up 

at  liic  close  of  the  year.     It  ci-eated  consicleralile  ex- 
eitcmcut,  and  a  large  amount  oi  capital  was  invented 
in  stock  eompames.  These  inveatmenta  in  moat  casea  t 
roulted  ill  diMppointment  and  a  total  loaa  to  the 

investors. 

itK\  ii:w  OK  niK  i.Mu  sru^  i.\  koi{k1(;\  <  <m  v  i  kiks, 

Vunuiia. — iSiace  the  yeur  Canada  hius  pi  ocluced  a  : 
considerable  qiUDtity  of  petroleuni.  Tbe  output,  how-  ! 

t'Vi  r.  (ff)es  not  supply  the  amounl  ne''.  --ar\  f'-i  lintni 
loiu^umptiuu.    lu  iyu2,  ll,3sy,3ttO  iuiperiuJ  gallons  of  , 
refined  petroleum  were  produced  from  the  crude  in 
Canada,  and  i:i,L*'i<i,no.'(  imp«'i  ial  ji-allon.*  of  |>etroleMni 
and  itJs  proiluctn  wcto  iiu|M>rted.    An  iniiwit  tax  i 
amounting  to  about  S  cents  a  gallon  is  imposed.  For 
a  numln-r  of  years  tiie  prodiK'tion  in  Canada  uastjv  er 
TWjLKJO  Iwricls,  hut  there  has  iM'en  a  fffadual  decline  in 
the  output  since  is;ts.    The  proihu  tion  in  liMej  %vas 
52O,0lW  barrels.     The  main  productive  tciritory  is 
situated  in  Lambton  cuuiity,  Ontario,  the  two  princi  i 
pal  districts  being  Petrolea  and  Oil  Springs. 

In  iiuality  tin-  pi  trnlcntn  prndnced  in  this  portion  of 
Canada  is  vei  i,  similar  t<*  thai  produced  in  the  Lima-  i 
Indiana  tield.  w  liicli  contains  a  considembleproportionof 
sulpluireted  liydnijfen,  and  it  has  iM'en  successfully  re 
lined  in  furiiu'r  year*  ut  Petrolea  ami  in  later  yciirs  at 


(Sarnia.   Ther«  are  other  iiiectlons  in  Canada  in  which 

more  or  less  petroleum  is  known  to  exist,  but  which 
have  up  to  tbe  present  time  yielded  little  or  no  output. 

In  the  vicinity  of  Moncton,  New  Bninawick.  several 
wells  recently  i'onipleled  ha\t'  pioduced  petroleum  in 
suHicient  quantitiei»  U>  be  siuccesisf idly  operated.  Other 
IocAlitie<i  in  which  petroleum  is  known  to  exist  are 
(i;i-]n'  \'\\y  in  (Quebec  and  neai'  l>ake  .Vinslie  in  Nova 
bcotiu,  but  no  protitable  production  ha«  been  becured. 

Tbera  are  also  indications  of  petroleum  along  the 

nortiiwest  coast  of  Newfoundland.  .\  number  of  wells 
have  been  drilled  and  petroleum  in  small  quantities  has 
been  found,  but  up  to  the  pt«sent  time  no  successful 
o]M'nitions  havt'  been  d«'ve|opi>d. 

in  tbe  southwestern  puitiou  of  Alberta  a  well  woa 
completed  dortii<f  the  year  1902  which  was  reported  to 
have  found  a  cmisideiable  How  of  petroleuni.  A  well 
was  also  drilled  near  Calgaiy.  There  are  many  local- 
ities alon^'  the  Athabasca  nver  in  Athabasca  district 

whore  jietroleum,  and  especially  natund  jjas.  are  more 
or  ieaa  abundant  in  t«urface  iudicationii.  Although  sev- 
eral test  wells  have  been  drilled  in  this  section  no  large 
ipiantities  of  either  have  been  developed. 

— For  a  numljer  of  ywar*  this  countty  ha»  pro- 
duced a  considerable  quantity  of  petroleum.  The  pro- 
duction for  was.  in  round  numlH'rs.  ♦Hi.'MM)  barrels. 
The  variety  ic^  similar  to  that  produced  in  California, 
and  is  inferior  in  quality  to  the  output  of  the  eastern 
portion  of  the  Cnited  States.  The  s<arcity  of  jjfood 
oual  along  the  western  coast  of  riouth  America  has 
added  considerable  interest  to  the  development  of  pe- 

froleum  in  I'eru.  However,  the  production  si-enis  to 
be  on  the  decline.  Out<>ide  of  tbe  United  .States,  i'eru 
and  Canada  are  the  only  countries  on  the  Western  con- 
tinent IiHve  prixlnced  jM^troleiim  in  commercial 
quantities^  although  it  la  known  to  bu  widely  distrib- 
uted in  Ai^ntine,  Brazil,  Colombia,  Cuba.  Rcimdor, 
Mexico.  Trinidad,  and  \'enezuela.  In  mo>f  of  t"ie>e 
countries  there  are  local  ispiings  and  shallow  welU, 
worked  generally  in  a  very  crude  manner  by  the  na- 
tive>.  which  have  produced  a  amall  amount  of  crude 
petroleum. 

IluMta. — For  the  first  time  in  eight  years,  Russia  in 

l!<(»i!  showed  adeercascil  .  oil|iiit  itf  crude  ju  t  1 1 ili  imi. 
The  decrease  front  the  output  of  iy<»l  amounted  to 
4,628,511  haiTels,  a  foiling  off  of  about  5  per  cent. 
The  principid  i<'a-ons  for  the  decline  seem  to  have  Ih'ch 
the  want  of  oiyaniziition  aiiioitg  the  pixKluwis,  iiLsulli- 
cieiit  means  of  storage  and  transportation,  and  tbe 
taxes  imposed  by  tbe  Government  upon  certain  terri- 
tory. 

A  number  of  large  spouting  wells  wei-e  drilled  during 

the  year,  one  of  the  larye^tof  which  was  on  the  ]{oth>- 
<  hildplot,  No.  at  liomany.  Hihi  Kibat  district.  For  a 
time  this  well  yielded  8m.ihio  Imrrels  per<lay.  Another 
lar-re  well  near  by  produced  at  the  rate  of  lUM.OOO  bar- 
rels per  d4iy.    The  ilepth  at  which  large  spouting  wells 
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are  si-ctired  is  j^raduolly  ii>cn*asiii}^,  adding  largely  to 
the  expense.  Oftea  seri'ial  years  are  coiuiatned  in 
eompletin{f  one  of  these  very  tli'cp  wolls,  which  iwjuiro 
many  feet  of  casiiij,'.  lH'iriiiiiiti<r  a  sizo  as  lar{^«»  a> 
2ti  iacbes  in  cUaineter  and  ending  with  a  duuuetcr  loto 
13  inches.  In  some  of  them  the  wroit<rht  iron  pipv 
and  casinjf  ustxi  wi'ijrhs  m  inmli  a>  t<)ii>.  wliich, 
together  with  the  time  consumed  in  liriilitig.  ontailH  a 
co«t  of  from  $15,000  to  t30.0<K). 

Duriiijj  t\\c  year  a  new  Hold  \V!»s  diM'ovi-iiM)  l»v  llic 
drilling  of  a  well  near  Berekei  atation,  ITO  miles  uoitb- 
west  of  Baku.  The  Gnwni  field,  500  miles  north  of 

Haku.  Iia.-s  produced  coii.sideniMe  pctrolniin  lor'  tin-  la^t 
five  yearn.  The  greater  portion,  or  tf6  per  cent,  of  the 
pntroleum  continues  to  be  produced  from  nn  area  of 
aWont  H>  scpiure  miles  in  Ihe  Apsliemn  p<  nin>ula  near 
Baku.  The  following  table  nhovs  the  yearly  produc- 
tion of  petroleum  in  BoMia,  by  diatricto,  innoe  1889: 

Tamlb  4:i.— AtNliKtion  ofavde  ptunltutn  in  JtMiio,  bf  dklrielt: 


Tht'  totjd  pnxlnction  of  iietrolenni  in  Kiis>ia.  a-s  com- 
IMired  with  tliat  <if  tin-  l  iiitt'd  State-,  from  ISH4  tn  r.»o_>. 
inclusive,  toj-cther  witii  tlie  perccntagt's  of  gjuns  oi 
loimeai  for  <'iu-li  year,  as  eonipared  with  the  previous 
year,  and  the  produc(iun  of  Uussia  in  pen-en tajre  of  tlie 
piwluctioti  of  tliv  L  nitcd  Stales,  are  shown  Ity  the  fol- 
lowinjf  table: 

Ihi  Cndfii  Slata:  jsv4  lu  JUi/.'. 
ll'nluil  SMtM  UcoloirtMl  j^iirvey.  ••  MUteml  ItiKMirn-jt  u(  the  I'nited  ^tatM." 
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The  following  tabular  tttatement  gives  the  ehipments 

of  <'niii<'  and  relined  ]>eti'oleiiin  from  tlie  port.-  of  hatuti) 
and  2vo^  oru«t(iisk  on  the  Bluek  sea  tu  foreign  countrie^' 
and  to  Ku!«!<inn  ports  near  by,  in  1902  and  1901,  a$  re^ 
]H)i-ted  )>y  .Mr.  James  ('.  Ghamfaeva,  United  States  con- 
sul at  Hatiim.  Hiissla: 
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Ationt  |n'rri'!it  of  fh.>  pntiiv  pi'trnlonni  prndur-tioii 
iH  iimrkcti>d  in  thci  interior  of  Ku!<sia  bv  wuv  of  the 
OMpIftn  m«  and  tbe  Volga  tivm.  In  1903  the  quan- 
tHv  iiniomiiiMl  t<)  t',Or>-i.1>!>0,iK)(.)  jriillotis.of  whioh  l.*if>3.- 
420,(KM>  gftlloiis,  or  over  82.4  per  t-ent,  was  n'siduuiii 
used  for  fuel  aod  107,995,000  gallonii,  or  5.n  (»>r  •  « ni 
\Vii-*eriuU' pctroIeutTi.  Ottlv  p<-r  cent  nf  tin  illtiiiii- 
natiog  and  lubricating  product-*  wiis  murkftccl  in  the 
great  laladd  portion  of  RosBia. 

Tlio  fi%-L«raj»o  prifo  of  rnuli-  iK'tivilpitni  at  tin*  w»«ll«  iit 
Baku  iu  1SK}2  was  ti.(i5  kopetksi  ix»r  potKl,  or  cptils 
forS  gallons,  or  28|  cents  per  barrel,  act  vompun-d  with 
8.S5  kopecks  per  pood,  or  SS^^  cents  per  barrel,  in  1901. 

world'b  rnoDUonow. 

One  of  the  c»>nspiouons  fc%ature#i  <»f  tho  world's  pi-o 
diictionof  iM'ddh'iim  in  I'.Ni-j  wanth*'  reiimrkulilo  itiri-case 
in  the  output  of  thj>  inferior  grades  in  tlie  TniU^d 
States.  Of  tbe  world'!*  produetion  the  I'nited  States 
piodueed  47. 1>  per  eoiit  in  UM>2.  In  1!»(H  it  produced 
il.»S4  per  cent.  Another  very  important  featurp  was 
the  decline  in  the  Ku.s.siun  production  which,  in  l'Mt-2. 
amounted  to  in  . "><»  per  cent  of  the  world's  production, 
as  conipaioU  with  nlMs  jhm-  cent  in  lUOl. 

The  United  States  and  Kus/iia  in  IJMfJ  produeed  '.U.44 
per  cent  <»f  the  worM'^  producti<Hi,  in  li«>l  they  pro- 
duced |i<  1  n  111.  and  in  I'.Hio  their  production  w«s 
04.11  JMH-  cent 

The  followinj^  tnhle  givtw  the  produetion  of  irude 
petroleum  in  all  the  known  countries  of  tbe  world,  to- 
{rether  with  the  percentage  fbr  each  daring  190S,  19U1, 
and 

TaBI.K  4.%. —  WorliT*  jtrmlurtum  itj  iTUtli  jM-traJi  idii :  Ifmo  In  HHI:. 

[L'filteO  :^l*tc«  fiitilfiKii'nl  Siirvrv,  "MiiM-nil  lU..«.iir<'i'"      ttu'  I'utUfil  ^luUw." 
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•  Dow  not  inalnd*  WMkMW  b»n«la  pmdwwd  bol  aM  RiMk«i«d. 

There  wasastefldyinerensein  the  world's  production 

of  jwtroleum  duriiijr  the  la-t  thu  >'  vc  it^.  which  would 
be  much  more  iimrkcd  iu  VMi  were  it  uot  for  the 
teot  that  the  Kussiian  production  showed  a  decreaac  of 
4,6^,511  Um-cU  in  that  jear.   Tbe  total  increase  in 

aoaa— tM — IS 


the  world's  prcKluction  in  lfl02  amounted  to  1 1.1  jier 
cent  si-s  coiupuiud  with  lt»Ul  aud  to  u  little  over  2i  per 
cent  when  oompared  with  that  of  1900. 

DESCRIPTIVE. 

Origin. — ^Mueh  speculation  and  controversy  have 
been  aroused  nini'mLT  elieniists  and  j;eolo;jists  as  to 
tbe  origin  of  petroleum,  but  no  coiuplcte  and  Huli;>- 
f  actory  solntion  of  the  problem  Inw  yet  been  presented. 

Xunicrou.s  theories  have  been  M(h-Mnf-e<l  ns  to  the  ori- 
ginal iiourceof  tbe  carbides  and  hydrocarbon.s  and  their 
combinations,  entering  into  the  fommtian  of  petroleum, 

and  inanv  s<-ieiitists  of  iiotf  hnvf>  n  prniii  r,l;ir  theory, 
but  there  app€4iri>  little  possibilitj  of  reaching  an  aj^ree- 
ment  in  the  matter  in  the  near  future.  Experimenta  in 

fill  l-i'>i'nifnrv  Ikivc  been  im-io  sd  hs  to  conihinr-  the 
cli'iiU'iils  ai  iiiieially  and  the  rc-niiliunt.  in  most  iiisluiKes, 
hns  been  a  liquid,  which  in  appearance  and  coin|)osition 
is  very  similar  tn  ttu'  iiii(iir;it  pcrr.ili  um.  Petroleum 
ha.s  also  been  produced  Ijy  the  distillation  of  .shale!*,  and 
there  are  many  tipholdors  of  the  elaini  that  the  forina- 
tidii  (tf  |ii'tiiili  iiiii  i-s  due  to  tlir  riMtunil  distilliition  by 
internal  iieat  ol  the  .•iluiles  and  liydrocarboni*  loiind  in 
the  earth^a  eruat.  Its  origin  is  one  of  the  nnsolred 
I)robleiiis. 

The  various  theories  a<lvaiK t  il  bv  men  of  seieuce  to 
account  for  the  formation  may  lie  in  most  cattes  nar- 
rowecl  down  to  two,  eaeli  of  which  hius  found  numerous 
NU))porters.  rhes»»  are — tirat,  it.s  physical  origin  by 
tbe  distillation  of  organic  matter  in  the  sedimentarj* 
strata,  either  animal  or  \c<ri'table;  second,  its  chem- 
ieal  origin  fi-om  inorgiuiit  iiuitter  or  direct  production 
by  tbe  decomposition  of  carbides  through  tbe  action  of 
steam  ileeply  buried  iielow  all  !iedimenlaiy  strata. 

In  all  of  the  known  lields  of  the  world  the  occuri-cnce 
of  petroleum  is  limited  to  comjiaratively  siiinll  areas. 
The  area  of  the  same  strata  in  which  tbe  petroleum  is 
uot  found  invariably  cove  i-s  a  va.stly  greater  a  ri»a  than 
the  portions  that  are  productive.  This  is  tbe  ease  also- 
in  some  instances  where  the  atructural  coi)dition.H  may 
favor  its  accumulation,  and  the  surrounding  .slateiH  and 
shulei?  are  similar.  When  prtiductive  rocks  can  be 
traced  to  their  outcrop  thei-e  is  invariably  no  trace  of 
|>i!troleuiu  or  asphaltum  to  be  fouiid  in  them.  The 
wells  drilled  outside  of  these  favored  localities  usually 
tiitd  no  tiraco  of  potroloum  or  iMtur»l  gHn,  although 
numeroas  sands  may  baTe  been  pierced  which  are  pro- 
ductive elsewhere  and  are  sufliciently  open  and  porous 
to  bo  receptacles. 

C^umiealand jih i< m' juojH'i'tiea. — ^Petroleum, in  both 
it.s  lltplid  and  .solid  forms,  is  largely  made  up  of  carlion 
and  hydrogen,  it  ranges  from  77 "  Uatuue,  or  O.0703 
sp<H'ilic  gravity,  in  the  ease  of  the  lightest  naphtha,  con- 
deiwd  naturally  from  naluial  gas,  up  to  between  1.1 

and  1.3  in  itti  more  dcu^jc  aud  solid  form,  Huch  a^i 
natural  asphalt,  which  uaually  eonlaina  from  50  to  80 
per  cent  of  carbon,  6  to  10  per  cent  of  hydrocarbon. 
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and  to  l'>  P'T  n-nt  tif  siiljihui .  Tlu's*-  solid  forms  aiv 
widely  distriln<l«l.  vary  j^n-utly  in  cutiipu«>itiuti,  and 
are  ustuUjr  nssociati'd,  in  vntying  proportioiui,  with 
more  or  li-ss  silim  and  carlioiiiilt'  of  lime. 

Omei'ul  structural  eonditioiin  in jlutm-iny  utx  arrtnce.  -  - 
Tbere  is  a  vast  diffenmee  in  tliQ  chnrocieT  of  petroleum 

produc<Hl  ill  tfio  I'nitod  St'«t<'>  und  in  fori'ijjn  rniintrios, 
•nd  a  great  vari»"ty  in  tb«!  chanu  tcr  of  tlic  stnita  whicli 
OOnteinait.  The  intiltnitton  of  the  ]H>troleuni  into  dif 
ferenf  -^nnd.s  and  limetitnncs  li  i--  inneh  to  do  witli 
imparting  to  it  the  variefi  pliy.sical  and  cbeuiicai  prop- 
erties. However,  the  structund  conditions  of  these 
stmta  and  tlir  position  they  nm«t  oci  upy  in  inxh-r  to 
bring  iit>out  u  coucentititiuu  of  the  petroleum  are 
stmilHr  in  all  of  tlie  pnduetive  fields.  Itt$  Ofciir' 
ifiiro  in  -in:ill  quantities  in  stnita  wliere  the  eondi- 
tionn  neee.-^surj  fur  cunceatnttiua  are  wanting  ha»  in 
many  instances  been  the  cause  of  financial  l<m  and 
disapixiintment. 

(i>:c4<tytc<d  (/vc>trr<»<'<  o/'  jirfrc/t  in/t  •imi  iiuf'ifol  ij'is 
in  the  United  Stat  '*.  The  intimate  a8«K>ciation  of  thn 
liquid  and  j,'aseous  hydriKijrlKjns  hiis  made  it  dilliridt 
to  .sepanite  them  when  one  or  the  other  is  di.scus«<'d. 
The  preiit  deposits  of  pctroienni  in  the  Appalachian 
fiekl  are  in  :i  if  -;inil  loi  l^^i  reachinj,'  np  from 

the  Lower  Devonian  to  the  I  pper  liarreu  lueufiue^  or 
Mononjifahela  fonnation,  lefss  than  10(>  feet  above  the 

Pttt-'nirt,''  coal,  and  eniHnur--;  not  le^*^  tiiun  'li-tinrt 
horizons.  Tbogmiter  portion  of  the  pnKluetion,  how- 
ever, comes  from  the  Oatekill  division,  Upper  Devo- 
i)iaii.  w  !iirh  irroup  is  petn)lenni  hearinjr  from  northern 
l'(im--y  1\ Lini;!,  near  the  northern  poitioii  of  \'i'nungo 
county.  r-'>utli\v  > --t  to  th<"  Little  Kanawlci  rirer  in  Wmt 
Vi)vrini;i.  In  Warren.  MeKeun.and  I'.lk  counties.  I'a.. 
prcHiuviive  sands  are  found  helow  this  ijroup  and  art' 
larjifely  pro(hu-tive.  Th<»y  extend  into  soutli  eentrul 
New  Ym  k  :nnl  iH'lonff  to  the  Middle  OevoniiUi  forma- 
tion. Tlie  oi,i  rlyiii},'  llerea  ami  the  IVhouo  or  Hijr 
Injun  and  Lower  CarlHinit'  i mi-  -nmU  ure  ahme  the 
Catskill  proup  in  the  jreoloj^iciU  M-ale,  and  ai'e  larjrely 
pi"odiu'ti\e  in  West  Vivfriniii.  southeaslern  Ohio,  aiul  to 
some  e.xtent  in  eastern  Kentueky.  The  hiefhest  series 
of  produetive  strafai  in  tiie  region  east  of  tin'  Mississij)pi 
river  are  e*>mposed  of  the  sands  of  the  uppi-rand  lower 
coal  .series,  wdiichare  produdii  i-  in  southwestern  I'enn- 
sylvania,  West  Virginia,  and  southeastern  Ohio.  The 
ijundst«)ne  series  of  the  Ap{mlachian  <livision.  in  Ittoii. 
piodueed  :^*!  jwr  eent  of  the  total  produetion. 

Over  85  per  eent  of  the  petroleum  produced  in  the 
I'nited  States  from  the  heginning  of  production  up  to 
the  el(»se  of  also  came  from  the  tiandstone strata  of 
tlie  Appalachian  field.  Here  there  are  40  distinct  hori- 
zons in  it.Snn  feet  of  measures,  and  the  individual  beds  of 
Nind^t.-ne  \  ai  y  from  2  to  feet  in  {lii<  knes«  an-l  (litter 
Ip  texture  trom  open  light  colored  sjind  with  layers 
of  pebbles,  wliicli  is  ver^-  prolific,  to  sand  of  a  clo«»eand 
hard  texture,  which  it  U  neoeaaary  to  torpedo  in  order 


to  .secure  |)ro'ltif  tii  'i;.  TIu'  highest  ])ro<Jii<'f  ivr>  s;iin!  of 
any  practical  \alui'  tn  tlie  geological  s^-ale  i.s  the  Maliou- 

I  ing,  or  Dunkard.  .sand  t)f  Peiuisylvania  or  the  first  Cow 
Run  sail  i  i>t  Dlsio;  the  lowest  is  the  Kant  -:iini  in  KIk 
and  McKeaii  cimuties,  l^a.,  and  the  .saiid.s  of  we^tteru 

I  New  York.  The  Venango  counfy  sands  are  made  up  of 

!i  s4'ries  of  from  four  to  six  distinct  hed.s.  si'jmrateil  hy 
stmta  of  slate  and  shale.  Thes«>  siuuls  genenilly  contain 
layers  or  beds  of  white  pehbh's,  often  cappe<l  by  a  hard 
siliceous  jKjrtion  and  se]iai:it'  d  by  fwds  of  sli!i1r  arir! 
slate  I'augiug  in  color  fi'om  liiack  to  re<l.    In  \  enango 

I  county  the  series  has  an  average  thickness  of  'Am  feet 
from  to])  to  bottom,  increasing  to  bSo  fer  t  at  McPomdil, 
in  Allegheny  county,  l*a.,  and  in  jjortions  of  Wc«t  Vir- 

I  ^nia.  There  la  a  general  thinning  out  of  this  group 
toward  the  aiid  it  thirk-  ii-  tdwurd  t!ir  ca.'it.  They 
are  genemlly  known  a-  th(>  white-sand  group. 

j  Mofft  of  the  sands  below,  and  including  the  Speechloy 
and  Hrn  if  i  d  -antls.  art- darker  in  <'oIor  atul  finer  in  tex- 
ture than  those  alnive  and  are  known  as  the  durk-saud 

I  group.  Allof  thom  consist  of  dixHnet  layers,  invariably 
capped  l)y  strata  of  dark  -late  or  shale,  which  \arv  in 
thickness  uud  allow  the  layers  <if  sand  to  approach  inn«  h 
nearer  to  each  other  in  some  localities  than  in  others. 

The  sonr<'('  cf  the  petrolemn  in  tlie  Lima-Indiana 
tield  i.s  the  Trenton  limestone,  which  Im-s  proiiueed  very 

I  largely  since  first  discovered  in  th!^  field  in  1865.  Front 

its  lirst  di-^c<»v«'ry  to  the  4'lo-ie  of  ll'o^.  thi>  forination 
has  produced  it  iwr  cent  <»f  the  tutnl  output  of  the  L'nited 

I  States.  It  is  productive  only  in  the  rc>g{on  which  em- 
bnu'es  lUH'theastern  Ohio  and  centnd  ln<liain).  known 
ttf  the  Lima-lmlinna  Held.    This  limestone,  whicii  is 

I  usually  OTOr  50 1  fei  t  in  thii  kn<'>s.  has  a  iwrie- of  ]Mir- 
ous  >treaks  emiiedded  in  the  regular  strata,  and  flies<' 
streaks  ditler  in  compo.-ition  from  the  great  ma>s,  being 
a  dolomite  which  lias  replaced  the  cnrbonato  of  limn 
iv'di  i  i  \  -tids  that  arc  -mailer  than  the  carbonate  i-rv>tal, 
ami  iviiich  <lo  not.  then-fore,  till  up  the  original  space 
in  the  proces-of  rejjlacement.  This  changed  and  open 
condition-  of  tli(>  stnita  which  invariably  4-ontain  the 
petroleiuu  (often  tLs.sociat<'d  with  large  de|)osils  of  -alt 

water)  are  found  at  intervals  of  from  I'o  to      fept  in 

extreme  i-us<'-  from  thi>  upivi^r  snrfaci'  of  the  liie'^stone. 

The  Ti-eriton  limestone  is  a  remarkably  regular  and 
clearly  «letined  deposit.  The  change  from  the  I'tica 
black  slate,  which  ca])s  it.  to  the  rook  is  distinct  and 
ea-ily  recogni/<'d  l»y  the  driller. 

The  horixon  in  which  petroleum  is  found  in  Kansas 
and  Intlian  Territory  corre>p<inds  to  that  of  the  sidt 
-anil  group  in  West  \'irgiid».  locatetl  in  tJie  lower  |K)r- 
tion  t)f  the  Pott svi lie  group,  resting  on  the  ^lississip. 
piun  limestone,  which  is  in  a  general  way  equivalent  to 
the  suhcarbonifcroivi  limestone  of  southwestern  Penn- 
-\i\aiiia  and  West  Virginia.    .\ll  the  remaining  pro- 
1  duetioit  wet*t  of  the  .M i-ssisBippi  river  i.s  weeured  from 
I  Mtrata  that  are  much  more  recent,  reaching  from  the 
'  Permian  to  the  Quaternary.   These  newer  productive 
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measui'Cis  consist  of  luuch  tiikkcr  strata — a  tliicknes.s  nf 
15,000  fe«'t  is  reoordod  in  localities — and  arcs  nitt<l«>  up 
of  the  recoiit  .sedimentary  dopomtn.  Tbc  isevurnl  pools 
weotof  tbo  ]Mis»ii}$tiippi  rirer  produced  37.61  percent 
of  the  output  in  1002, 

C/i'(r<u-f<f  ii/id  (Y'li'/x/i/'fitm  ofpetroltumpred'iix/  in 
tht  Vii'ttad  S(/i(t'ii.—'V\w  Mississippi  river  separates  the 
petroh'uin  fields  of  tho  I'nited  States  into  two  jrmit 
divisions.  The  tiehis  east  of  this  line,  to  an  iil!no.<t 
universal  extent,  fauve  developed  petroleum  with  a 
{laraflin  l>ase,  while  the  fields  to  the  west  biive,  intb  a 
few  cxecption.x,  produi-ed  jwtroleuin  with  nn  asphalt 
base.  Crude  petroleum  with  a  paraffin  b&ne  is  gener- 
ally much  Kg-hter  and  w  nnch  more  valuable,  oivinfr  to 
the  fjreater  quiintity  and  ,suiM!rior  ((uulity  of  the  napli- 
tha^s  nnd  illumiuating  and  lubricating  derivatives  it 
yields,  as  well  AS  the  pafaffla,whieh  »  secured  from  the 
hea\  icr  distillatea  after  the  lighter  products  have  been 
extracted. 

On  the  other  hand,  petroleinns  with  an  asphalt  base, 

in  inri^t  r;i-r-..  yiclil  i>nly  a  eoinpanitivf  ly  ii!^i;_'iiilieant 
quantity  of  naphtha  and  a  oiuch  smaller  pru()ortiun  of 
illuminating  and  lubricating  products,  which  are  of  in- 
ferior *|nality,  while  the  rr  niMininL:"  f)i^(ill:iti-  :n.'  jn'ri 
cipally  valuable  for  fuel  and  a.s  as^phalts.  'I'he  usplwlt 
petroleums  are  also  usually  much  heavier  and  are  more 

dillienlt  to  ti'aii-]i'''rt  hy  inonii--  riF  |ti|n'  tnu-s.  so  ijener- 
ally  applied  in  tbc  tickU  producing  punidiii  petroleum. 
These  coadition«  restrict  the  market  for  asphalt 

petroleum,  .so  that  in  ;_n'ii<  i\il  it  is  eonsuiiintl  ri-^  fnnl  'il. 
as  distiUates  for  eurichiuj;  uiauufacturt-d  gas,  and  an 
asfAftlt.  '  There  areseTeral  exceptions  to  this  generali- 
z;i(inii.  liuwov.'r.  n^'  pot  in  ilriiin .  in  eoinpanitively  small 
anionntvS,  in  found  in  portion^!)  ot  Kaunas,  Xexa»,  Xudiau 
Territory,  Oolorado^  and  Oalttornia  that  yielda  refined 
proditrts  little  infprior  to  th.-'  hp-^^t  ifnides  of  iwinflln  i>il. 

The  products  obtained  liy  the  reliuiiig  of  the  Appala- 
chian petamletim,  and  of  oils  from  the  other  fields,  are 

given  l>el4)W,  in  per<'enlages,  in  u  series  of  ■^fMfi-iiH'nts 
representing  genenil  results.    There  are  marked  ditfcr-  j 
ences  in  the  composition  of  crude  petroleum  and  in  ' 
iiirtliinl>  isf  n  tilling.    These  metluMls  are  often  varied. 
U)  u  certJiin  extent,  to  meet  the  demands  of  llie  murkeL 
The  following  statement  gives  the  general  average 
products  secured  t'linn  tho  combined  petroleum  output 
of  the  A)>|)aluehiaii  and  the  Lima-Indiana  iieldi;,  which  . 
in  WrJ  represented  (}2.SS  per  cent  of  the  total  output  ■ 
of  the  United  States: 

Average  jnvducU/rvm  the  pttroleutn  produced  tu  the  Appfdaehiaa  and  j 
lAtna-MieimfitlAj  itoe. 


The  following  statement  fur  the  Appalachian  field 
gives  the  av«rag»  production  obtained  from  the  enide 
|>etroli>um  produced  in  western  Pennftylyania,  West 

Virginia,  and  southeastern  Ohio: 

.  I  reroffc  yroducit  Jrom  petTokum  produted  in  the  Appaiatkian  field: 

1900. 


iv.ul. 


Xiiptilhait  

IIUlli)lUHttIltr<'llii  

IjilUticumx        lliiivj-  nil*  

Kolflinini  •iMinttTii  i.U* Pir  ivritj  

Lam  from  uncoiutvOMd  llf  bl  pniduott  and  walet . 


7.1 

«.» 


For  many  3'ears  only  a  eompanitivcly  sumll  pioj>or- 
tion  of  the  petroleum  produced  from  tbc  Tteuton  linif^- 
stone.  in  the  Lima-Indiana  field,  waf  rpfined.  This  was 
owing  to  the  presonee  of  a  large  amount  of  sulphureled 
hydrogen,  which  seemed  to  be  thoroughly  combined 
with  the  carbon  and  hydrocarbon  which  constitnte  the 
main  elements  of  petroleum.  Hy  doul)le  refining  the 
petroleum,  however,  and  the  «>xidBtion  of  the  aulpbur — 
the  black  oxide  of  co|)per  lK>ing  used — ^the  refiner  has 
succee«ied  in  ])roduriiig  an  article  which  can  .scarcely  Ik; 
distinguished  from  the  productv  of  Pennsylvania  crude 
petroleum,  although  the  percentage  of  refined  products 

sci'iired  is  smaller. 

The  following  is  a  fair  average  result  of  the  distilla- 
tion of  crude  petimleum  from  the  Lima-Indiana  field, 

wliich  i~  ati  >;  in  ()!iin  in  ;i:  its  northwestern  extrem- 
ity, reaching  ovur  into  ludiaiui,  the  average  specific 
gravity  lieing  88.5°  Baum£: 

Avenge  pmtdvMfnm  pelrokttm  produeed  in  Ike  Lbna-hidiaiia fdi: 

1909. 


TomI  

N«I>1>I1,H>  

llliimiMfllitii;  <iil>  . 

KetfdiuiM*lM]  Igw... 


Fit  irnt. 


in.  9 
l^> 
17.2 
9,1 


Total. 


Per  cr  lit 


N'nphlhiis:    

lUimiiniitiiiK  

Liil>n(Aiit«  am)  lunvj  ml*  

H.  "Jdii'iin  I  i^rnffln  3.+.'  jkt  ci'iit  i  

I,  1m  tram  uacondcnKd  llsbt  jitiKluct*  and  irnlcr. 


1:1,  V 
3*..7  j 
8.3 
12.» 


There  are  Home  refined  satnple.s  which  c(mtain  a  small 
fraction  of  a  per  eeitf  of  -ulpbur,  whii  h  ■m  not  in  any 
way  manifest  itself  in  llu-  process  of  ctiutl>u..,tion,  while 
in  others  all  hut  the  faintest  trace  of  .sidphur  nuist  be 
removed.  TLe  original  crude  oil  from  Die  Lima- 
Indiana  fields  contains  nearly  0.56  per  <  ent  of  sulphur. 
The  amount  of  sulphur  found  in  the  l*enn.sylvaniapeti-o- 
leum  varies  from  U.0-i5  to  0.<u»l'  per  <  ent.  Nearly  all 
of  the  sidphur  in  the  Liuu-Iudiaua  i)etroleum  goes  over 
when  distilled,  being foond in  both  the  light  ami  li«  a%y 
distillate,  and  it  i«  necesaaiy  to  oxidize  the  aulphur  in: 
order  to  remove  it. 

Thegrax  ity  of  naphtha  varies  fr<j!ii  !N»  todO^Baumd^ 
the  lighter  portions  being  too  unstable  for  an  accurate 
statement  owing  to  their  tendency  to  change  from  a 
liquid  to  a  gaseous  condition  upon  a  slight  rise  in  tin. 
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MIKES  AND  QUARRIES. 


toiMjH^rutiire  or  u  fall  in  tlii'  iKiioiiu  tt'i-.  Tlic  yijivilics 
of  roHncJ  oil  tlistilluti-s  nmjif,.  fiom  u>  44  liiniiiu': 
(Ii:ir  of  rosiduuin  fnmi  '2o  to  l.>  .  TIumo  is  usiiiilly 
U'lt  in  the  l>oUoiii  of  tho  still,  after  tlio  liiiuiii  is  dnuvii 
off,  from  1  to  1.5  per  centof  theorijriiiiil  rliuriro.  This 
rcinaiti-s  in  the  form  of  a  <'oi)i|):i<'t  <'flluliif  -oliil.  known 
as  ''coke,"'  whii'h  is  almost  pun'  curKon,  siml  whic-Li  i» 
usually  di»[)o)?o(l  of  to  parties  wlio  nianufaclure  carbon 
p>  ticils  for  eloctri*'  an-  lijrhts.  Durinjf  the  protests  of 
tlistillation  the  proportion  of  tliest'  ])rorliiLts  is  variid, 
to  meet  tiie  vleaiand  of  tho  umrket.  Ijv  prolon^'inir  or 
shortening  tlio  intervals  of  cnttin;^{)tf  from  one  variety 
aud  bcgiuuiiiif  on  the  other.  The  lijfliter  products  are 
always  the  firat  tu  condense,  then  come  tbose  with  an 
avern'je  density,  and  the  heaviest  last. 

The  quality  of  a  portion  of  the  petruaati.  produt-cd 
in  Kansas  and  Indian  Territory  in  many  respec  ts  re- 
aembles  Pennsylvania  jh  tn.It  uni.  alth<)Uj^li  the  (gravity  is 
lower.  Sepamteil  hy  intervals  of  dry  or  undeve]ope<l 
territory,  there  arc  a  number  of  [)rodueti  ve  pools,  which 
yield  jx'trolouni  of  a  j/ravity  vaiyiny  from  'M  to  I'S 
liaume.  although  there  is  a  considerable  jH)rlion  as  heavy 
as  18-  to  '20  .  Nearly  the  eiitii.-  p:oduetion  of  the 
lijfhter  j^rades  is  s,>](l  [n  i'wr  r^  tini  lii--  iit  Neodesha. 
where  uu  excellent  water-while  iliuminatini,'  putiuleuin 
is  manufactured. 

In  these  fields  the  lighter  products  amount  to  nHntit 
46  pf  r  cent  of  the  total  yield.  A  loiisiderable  poi  timi 
of  the  hetivier  pr<Kbu  ts  is  U)arkete<l  as  a  ^  enricher 
or  as  a  fuel  oil.  The  following  may  be  taken  as  a  fail' 
avcrajjtj  of  the  product*  secured  from  the  petroleum  of 
36*="  Bautni  in  tb6  Kanaw  field: 

Atenge  produeOtfrmi  pelroffnm  produeed  tn  (he  KaHKitJtM:  I90e. 


Analgtii    piittttvm  ttwdofitd  war  BoMit,  Catamda:  ISM. 


Tolul . 


niiimliiHiinifolK  

H<jiivj-ill»lilli«<t'  

Ri:«i4luuui  iinU  tus».. 


IS.  (I 


CX>lo.,  is  of  good  quality,  and  coiues  principally  fruni 
the  Florence  pool.  This  pool  prodiic«.s  a  petroleam  of 
.^1  Uaunit'.and  contains  about  1<<  per  cent  naphtha  and 
gaiioliue,  86  per  cent  illuiuiitating  oil,  and  t'>4  per  cent 
residuum  and  loss. 

Durlnj^  VMyj  a  remarkably  ]m"<'  iictrol.Huii.  ttf  43 
Baume,  was  tievelojKHl  in  a  sinal  I  pool,  near  lioulder, 
80  milea  north  of  Denver.  Thi«t  petroleum  gave  tlie 
foHowiDg  reouirkable  aaalyai&  when  refined: 


T..««l. 


Ni»l:.tlthn'<   

Hlinilitijililii;  i>il'<  

SiL'tliil  iiiN.  , 

LubrR'uUiue  aixl  fyUndvroils, 
Ltm  In  RlliiliiB  


Peremi. 


1T.<I 


a.  ft 


There  are  two  or  more  <litb-rcnt  varieties  of  crude 
petroleum  found  in  Texas.  .V  contpamtivcly  small 
quantity  proUueed  in  the  (Jui-^icuna  district  ii«  asapcrior 
oil.  ttn  the  fullowinj;  analysiii  will  s^bow: 

.lii<i/i|iiiiK  tif  pttrotfam  jiruttwnl  in  llir  fhnirami  (  J>.r.)  dintrirl:  iMg. 


IIUHHTT. 

T<'ti«1  

.Napbtbai  

XeraMiie  (tlluBi]MHiiK  jnadutft  pMnelpallyi 
LubifcMtnK  oils  ana  mnuuin  


Per  coil. 


10.  H 
».7 


lis  specific  gnivity  i>  o.m'.  ('i|ual  l<>  4"»  Raum^.  In 
the  year  lfH>9  about  |)er  cent  of  the  Texas  })r»diiction 
was  an  inferior  j^rade  of  petroleum,  COntaiiiinfr  1.4  to 
l.S  per  cent  of  iiulphiu'.  and  havinjr  a  sja'citic  jj^ravity 
of  nearly  0,99.  equal  to  '2:.'  Haunie.  This  is  satisfac- 
tory as  a  fuel  product,  and  a  very  larg^e  part  of  it  ia 
consumed  such.  A  comparatively  small  yield  of  tho 
lifjhter  jiroduct*  is  secured  in  refininj;.  .Veeording  to 
Prof.  V.  A.  Mabery.  at  fi-om  14.'.  to  I'lhi  only  4  per 
cent  passed  over  a«)  naphtha  at  46'  liuuiud,  or  o. 7i^d4 
specific  -.'ravity:  and  at  from  200^  to  2.^0^  only  11  per 
cent  juissed  <i\er  at        UauuK'.  ei|u;il  to  0.>4s4  sj.u'cili*' 

^M-avity.  '\'\n»  latter  dli^tiltate  represents*  the  illimiinat- 
in>^  ])rodnct,  which  in  much  heaHcr  than  that  UKually 
secured  in  (ither  part>  of  the  I'liited  States,  where  it 
mnges  u^nalty  from  U.6«h)  to  0.i>15  in  .specitic  gravity. 

Dr.  Browrton  Rwlwood,  of  London.  Enjriand.  reeordii 
the  followinj,'  results  in  a  test  of  a  sampleof  illnmiiuitinir 
petroleum  retined  at  Port  Arthur,  Tex.,  burned  in  a 
lamp  with  a  Hinloi  duplex  burner;  and  from  these 
re.-ult-  111  f"!  !;!!  i!  till  rij.il  iiHi  that  the  oil  represenled  by 
tiie  !>aiuple  would  be  found,  in  practical  ut$c^  a  thor- 
onghly  satisfactory  illnminating  agent: 

Specific  j^'ravit  V  ;ir  i^"    F..  H.>i28i 

Flaith  point  (Abel  te.^t),  So  J*'. 

Color,  prime  white.  3.ti. 

0<lor,  [food  nil  liiiiitable. 

Sulphur,  u.l  per  cent. 

Illuniina.ting  power,  initial,  SH. 

Illominatinif  power,  after  three  houn»,  S4.ik 
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Illmiiiriatin;.'  jiowor.  iifti-r  six  iiours.  l'4.7. 
Illuujutsitiiig  power,  averayw  fur  six  huur», 
Dtminutioa  in  UluminAtinff  power  during:  honn», 

6  [XT  cent. 

L'oiisiuiiplioii  of  oil  jM'i'  lumr.  l.l'.'S  yri'tiiiis. 

Cousumptiotj  of  oil  |)<>r  ciiiullt'  lioiii  .  47.4  ^niiin^. 

TlnM-oi»i[M»^itioii  of  I'ciiiisyhudia,  Lima  (Ohio),  Ucini- 
iiioiit  (iVx.;,  Ciilit'orniu.  and  Rassiaii  ci  atli?  ^>ttroK'Ui)i 
i»  M  follows: 

CmpotHion  of  .UHerktm  nnH  ltim!m  mule  jtelnittum. 


CLENBfM. 

l'««n- 
nCaUt. 

(1).  1 

«ii  111 

•iS.Oll  ' 

HjllMl."  II.   

Sttlpilut  

0,W 

o.«t 

Ijoniiu  crv'ttLiDeiil  vf  iih 

VXCirv  of  H  .*0(  

21.  DO 

aa.m 

2.8T 


W.OO 


Colifor- 

C)lH^l>^ 

RUiBllI 

Dl*  (A), 

nfai  («). 

"1.  IHI 

<ti  t^l 

U.Kt 

I2.7t» 

l;'.  m> 

Ik  40 

"'ilH' 

1. 110 

1. 10 

AiiKlywK  br:  <t)  Biiclcr;  (t)  Mulirrr:  (t)  Deiiliiu:  (4)  Rk'SumlMin  and  Wnl' 

In  sodiB  Hil«lyiie^9  the  i«iilphiir  bi  the  Beaumont  petro- 
leum is  pltlred  !ls  hi<.rh  [|>  per  <  t>ilt.  For  tlie  lllosl 
part,  however,  it  is  not  combined  cheuiicttlly,  but  is 
mereir  diMolrQd.  and  can,  tlierefore,  be  more  e«t»ily 
e^ejMiraied  tbai)  that  found  in  the  Lima^Indiana  petro- 
leuui. 

Wyouiitij?  produced  coinpttnitivoly  an  insi^ifieant 

quniitity  of  ii  very  liiirl(  f,Ta'le  liilirieatiim  petroleum, 
which  h  ^Kirtinlly  dititilied  md  tiltertxl  under  pressure 
before  it  is  put  upon  the  market. 

There  iiir>  a  number  of  jjiades  of  eriule  petroleinii 
produced  in  Cultfornia,  mnging  ifoiu  natural  naphtha, 
with  a  specilic  gravity  of  65'^  Bauml,  to  heavy  blacic 
(ar.  with  a  j^ravily  as  I  'X'.  i-  14  liiiume. 

Aliout  ii*J  fjer  cent  io  made  up  of  tb«  very  heuvjr  petro- 
leum whirh  findR  a  market  principally  as  ftiel.  The  por- 
tion (iiat  i-  1  i  |iiii-<l  <lo<'s  not  pro<liiee  sucli  lif^i^ht  protinet.- 
as  tlif  eastern  oil'?;  they  arc  all  hwiv  iei',  a*  ihey  have  a 
larger  proportion  of  rarbon  tothatof  hydrv^n  in  their 
compositiori.  Ijav>;eiy  fortiie  sann  ica-  ii.  tl':<-ydonot 
have  till*  .suukf  illuiuiimLiiig  ull'ect  u  lien  Imrned  in  the 
ordinary  lamp.  To  make  tlietu  acceptable  as  illnmiiiat- 
iii^r  oils  tiiey  an-  often  mixed  w  itli  the  eastern  |>nK[iiets. 

Tht  follow  i»g  niuilyses  are  of  a  iiuuiljer  of  varieties 
of  petroleum  produced  in  southern  Califonihif  as  de- 
termined by  Prof.  F.  Sahthc,  Ph.  D.t 

Amftif!' nf  pflmleiim  jtroduerit  in  toulhrm  Chlijorain :  190.', 


I  Ki*  A'i  ION. 

ll.-L-n  1.. 
liikUUiC. 

Illiiti-.i 
VufiliiiLii  inaiiiK 
aiMlllttle. 

UlUlc. 

iiiK  ilid- 

Mn«««. 

A'1'li.ill 

and  lose. 

>^-i"  

'J  <  irn  1  'jii)V<  i:i    .  , 
Ati«lnK  (.'iiliyiMi  

.'l.Ul 

K.2P 

'.to  l».60 

«.-J0  a.do 

6.20  1  M-tl} 
Tnec. !  «.D0 

1 

UTi,  ml 
!n.  m 

IJ-iW 
«.!» 

iri  SI 

:;n  :til 
4tt.  IHl 

1.'.  Ir.i 
1 (Ki 
7.tlU 
2ft.  UO 

Near  ( 'oaliiii,''!!.  in  Kri'stio  r-f>«mly.  a  jietinli  n:ii  is 
found  in  eonsideruble  i|ii;iiitity  thai  is  lii;liler 
than  the  output  of  otlier  part-,  uf  the  state,  its  gravity 
ranging  (ixim  35 '  to  3U^  Bnuui4.  Ibi  compo»itiou  is  as 
follows; 


TUIiil. 


NapliUiA  

Kt^r(i»t'iii^  

ir.-iiV)  fii.  1  

liiuziii''.  lar.  aU'l  :ii^- 


lOOlalM 

Iftia  90 

47  In  -tx 

Cilti  1(1 

ri  111  a 


The  general  increufje  in  the  ptodneiion  of  the  inferior 
gnides  of  jietroleutu  during  th4;  lu^t  three  years,  and 
the  aliiDfbt  deerasM  in  the  production  of  the  higher 
grades,  are  among  the  notable  features  in  the  general 
course  of  development.  The  very  i*e<»nt  and  hirge 
production  in  Texa^,  Louisiana,  and  Californin  is  one 
of  the  important  iiact»  in  the  growth  uf  this  industry, 
and  indicates  that  in  the  future  the  refiner  will  be 
«'alled  upon  to  oui^ly  standard  goods  from  inferior 
stock. 

/"/jf  falorttir  fiffitr^  II  f  /).  //v(/»'«/«. — ^Tlie  ealorilk-  or 
beat  prodiieiiij^  properties  of  |>etroleuin  are  measured 
by  the  pound:»  of  water  that  a  given  weight  will  evap- 
orate at  a  teinperaturt»  of  212  '-'  F.  when  there  is  no  heat 
lost.  It  bad  also  heen  determined  that  the  luatin;^ 
energy  neccxMU-y  to  evapomte  1  pound  of  watei-  at 
212^  P.  would  ruhse  the  temperature  of  pounds  of 
water  I  F,  The  unit  itsed  i-  the  heat  iieees.sjir\  to 
raise  the  teuiiH'ruture  of  1  jiound  of  pure  wat4 1  1  F. 
at  or  near  :'>;*.  1  F..  w hieh  known  as  the  British  ther 
mal  unit,  jrenerully  expi'esM'<l  as  •'11.  T.  I'."  The 
French  thermal  unit,  the  "calorie,"  is  that  ((iiantity  of 
iieat  re<^uired  to  imi!<e  the  temji+M-ature  of  |  kilogram 
(3.204G  pc>und>i  of  water  1  < '.  The  ■■  B.  T.  V .."  there- 
fore, i$  equal  to  sktht  calorie.  The  " {lound  calorie" i* 
8ometime««  used  by  Kngli*ih  engineeiv;  it  is  the  quantity 
of  heat  neees-ary  to  niise  the  tem|iei^ttiire  of  ]  p  iun<i 
of  pure  water  1  C;  1  pound  calorie  equaU  oine-tifths 
"B.  T.  U.,"  or  0.45.%  calorie. 

It  i>  remarkal'le  that  pi'Iroleums  of  dili'erent  specific 
gravity  and  chemicHl  composition,  and  coming  from 
widely  separated  localities  and  countries,  Irnve  ctloriti*- 

\ulne-  -.o  iH'orlv  f.|ti;d.  us  iii<lii-i(t<'<l  lis  llie  mnnl>iT  of 
pcninds  uf  water  theuretieaiiy  and  actually  ex  apurated 
per  pitund  of  petroleum  consumed.  In  }.''ivin<,r  the  test 
fd'  hoilers.  miller  the  heiid  of  ai-tiiiil  ptHuids  of  water 
evajwratcd  at  and  above  'IVJ.  F".,  they  are  often  creditetl 
with  the  results  of  .spcciai  tests  made  when  the  boilers 
and  the  surrounding.'  appliance-,  were  in  pr-rfei-t  con- 
dition; tlieivforc,  in  practice,  the  rejjulls  will  in  niuny 
cnaes  be  lower  than  the  figures  quoted.' 


Digitized  by  Google. 


76S 


mNES  AND  QUARRIES. 


The  sppcific  prarity.  British  and  French  calorific 
o<|uival('nts.  iunl  the  actual  and  thcdiotioal  iiuint>or  of 
pouiiiU  uf  water  evaporated  from  and  at  ^1:^"  b\  per 
pound  of  petroleum  eoDSumed  are  shown  m  the  follow- 
ing tabular  statemeDt: 

uj'  Ike  Vtiiltd  JSUites  and  Jrom  liutniu. 


T" 


l'ciin»viv«iiiii.<radn,h«BTy. 

Mllln.  ),lnui  

Tcxti",  H*'Ml))n(ttit  

Tt'Xii^,  Soiu  l<^ke  

Li>ui«iaDa,  Jeonlnn  

CUtfomtLBakcMliclil  

KlIMia,  BMU  


\pvt  ItUllIllf. 

ccnl). 


Mrli.Hli 

Ili,r-  Kri'in-li 
unit. 


(It 
-•I.-^'  F. 
ill  lioil  ■ 

tn. 


pounilo 

\riili>r 

•-"'I' 

a' 


4U 

111, 

n.om 

1  (,>.■> 

1'-'.  :■> 

■Jtt.  7,U. 

i:. 

Ir-.  «• 

2\.  II, 

It  KlSl 

;iT 

11 .  "Si 

fv  |,> 

V.I,  IHI 

m,  >!<■ 

1  IN. 

21  ,•  I', 

(>.  i):M 

.'II 

i".,\.=. 

U.  |M 

v.i  1 : 

OutWW 

1,1,  l.'ii 

li'.w? 

U  If} 

■JW.  1-1 

OlOTiM 

16 

U.M 

l».«7 

OlHOS 

m 

11. 1» 

21,  a* 

There  h  a  wider  vuriation  in  the  fuel  value  of  the 
varionii  kinds  of  bituminous  coal  than  there  is  in  the 

'111^'  i>  'ii  ifradi's  of  fuel  |ioh'ulenm.  Tho  followiii'^ 
tabuiai'  btatuoieiit  givp^  the  water  evaporated  per  pound 
of  the  diflerent  varieticn  of  bituminous  coal  and  the 
miiiilMT  of  liarfcls  of  potrolfiim  tlint  will  <io  tin- >aiiu' 
worjc  under  boilers  havintf  modern  arraagement^  for 
elBciencj: 

The  eompariUmfittt  rahe  i^pdnlmm  and  bitumimu*  etiol. 


PmiDds  nf 
witter 

at  lOfi  F. 
fwrponnul 
<trvQllilMlllr 

in>i«. 
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Till'  (inal  i-oliimii  jrivos  tlu'  price  per  tn  i  'i  ■  '  al  (liat 
would  Ui>  pai<l  to  equal  pcti'olcuiuati^L  pt:r  Uirrt'l.  Tliti 
puori'f  tln^  ((imlitv  of  lla-  cual  the  fewer  the  barrels  of 
petmlouni  iv<|iiir<Hl  to  ciiual  the  heatiii<;  <  HVi-t. 

/./-yf /'*//'((,/  for  iitiii-iif  ]nirptm»t.—t\i^  development 
ill  the  last  two  yeHi-s  in  Te.xa*,  LtniiHiana,  and Onlifomia 
of  lari,'('  ticlds  of  |R'ti<>l«uni  HpCfially  adapted  for  fuel, 
with  tlio  prolialiilitio.4  of  incromtcd  production  in  tbes^e 
loialitifs  ill  tlio  near  future,  has  added  to  the  interest 
felt  in  till-  jmictical  .'(oUition  of  tin-  find  prohU'iu.  'I  ho 
possibility  of  tbo  «uooe^f  ul  and  ecoiiomicel  use  of  liquid 
petroloasi  in  the  Southwest  and  WpRt  has  been  full\ 


demonstrated  in  its  application  to  locomotives  and 
■stationary  eiiyines.  a^  wtdl  a>  to  a  vast  nuiiibfr  of 
manufactories  that  require  a  large  duppiy  of  fuel. 

In  eAStem  Europe  and  eonthern  Asia,  along  tho  path 
of  the  irri'Mt  otoan  roiuiui-iee  and  on  tin-  watcnt  of  the 
Black  and  Caspian  seas,  its  use  u  increasing. 

Russia  and  Borneo,  and,  to  a  les^i  extent.  Sumatra 
and  .lava,  funiisli  the  liipiid  fuel  in  the^e  fai-olT 
countries.  At  bing»[)ore  a  c«iitral  :$upply  depot  of 
considerable  ma^tnde  ha^  been  established  within  the 

la^t  few  year>.  There  are  >iiialler  supplies  stored  at 
.Suez,  iiouibay,  Calcutta,  Hongkong,  and  Vokobama. 
There  arc  a  number  of  large  steameit^  employed  on  the 
(itilf  of  Mexieo  and  the  I'acilie  eoa>t.  some  (d'  which 
have  ii«;d  liquid  fuel  for  a  nunil>er  of  yearsi  and  have 
fully  demonstrated  its  stipMiority.  The  number  of 
petroleiiiu  liiirniiii,'  steamer,^  i.^  rapidly  inereasini; . 

The  utilization  of  the  entire  energy  in  petroleum  will 
be  ncconiplished  only  when  it  is  mixed  with  the  atmos- 
phere uiuler  liie'h  pie.ssiire  ami  exploded  in  the  cylinder 
direct,  in  wiiieh  ca.se  the  eui^tly,  troublesome,  and  wa^ste- 
fal  boiler  will  no  lonirer  he  neeessary. 

Duriny  the  '.  r  n  i  '  tlie  1'.  S.  Navy  iiiadi'  -n  in-  \-ery 
iati'ifsitiug  expei  iiucnt.s  with  petroleum  a*  a  fuel,  which 
were  condnctod  by  a  special  dirision  of  the  Bureau  of 
Steam  F-n<^iiieerin>,'  known  as  the  l.iijuid  Fni  I  1n.;ii.". 
uialer  the  direction  of  liear-Aduiinil  Ueorgo  \\ .  Mel- 
ville, Chief  Engineer  U.  S.  Navy. 

< 'liili-'lrhr    iif  liihf/C'llin^         f  .■>!,?ll>,)    ill    th,  f'liit-ll 

aUtUs.  Naiuml  lubricating  petruluuiu  o£  the  tinest 
grade  is  often  found  in  the  higher  strata  of  the  pro- 
ductive serie-.  at  shallow  depths  below  the  earth's  sur- 
face. It  ifi  usually  associated  with  iiioro  ur  Icj^s  Milt 
water,  usiually  raii'.'e>  Horn  82"  to  84^  liaum^,  ix  not 
adected.  Ml  far  as  (lni<lity  is  concerned.  Iiy  a  teiinx-niture 
of  zero  or  Udow,  and  commands  h  hijrher  prie(>  than 
any  other  variety  of  natural  petroleum. 

The  petroleum  lubrii'ant-'  liiller  accordiii<.'  to  the  itiuIc 
jietrolemii  from  which  they  are  made.  The  chemical 
composition  of  crii'l'  [hIi  oleum  from  ditTeient  localities 
is  not  the  same,  showiiii;  either  that  the  materials  used 
ill  its  preparation  in  the  earth  \arv.  or  that  by  filtra- 
tion throii}rh  dirt'erent  strata  dill'erent  combinations  are 
foniied.  The  laiyesi  production  of  luiiural  crude,  lu- 
bricaliiij,'  pelroleuiii  is  from  the  ueiifhborhood  of  Frank- 
lin, I'll.,  which  has  loiiif  bt>en  celebrated  for  the  j) rod uc- 
tiun  uf  the  finest  natural  lubricating  petroleuiu  found 
in  the  world. 

Till  :  ••  is  also  a  larefe  anioiiiil  of  lubricatinjr  oil  man- 
ufactured from  Pemisylvania  crude  petroleum,  isome  of 
wbieb  !^  mixed  with  the  natural  pit>dnct.  No  other 
lubricatiiij;  i>etr<deum  is  eipial  to  that  produced  in  th<» 
Appalachian  tieid.  lt$  reputation  is  world  wide.  Many 
railroads  and  steamship  line.*  use  it  exclusively;  the 
railroads  usinj.'  it  in  the  I'nited  States  i iii.  rate  !<7  per 
c«>nl  of  the  total  mileage,  ^iearly  i,tXH>,OtMJ  barrels 
wen'  exporte<l  in  11K)S. 
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Kiii'hj if,  i;l(ij!ii-t  n1  iif i><  t rolf  unt  !n  fJu'  Un»ttrl States.- — 
Vmis  iiiji'  tlii>  ]>io('i'ssof  <listilliui.'  imtuiul  niincnil  hydro- 
Ciirlmiis  \vu>  Ih'Iiij;'  j)(>rt'fi'ti><i  an<l  vijrdpoiisly  pushed  in 
(lif  ICiisicni  slates,  aeid  caiiiK-l  shale  was  iiii[Mirt*'«l  from 
Kiijiland  and  liistiiled  al  rehiu-i  ies  near  Ilostou  and  Port- 
lariil.  <  )ii  the  AlleMfheiiy  river  near  Free|Hirt.  Arni- 
stionjr  euutity  iiiid  Darlinj^ton.  IVuvt>r  coiintv,  i'u.;  in 
OIno.  West  Virjfinia.  \ve>(erii  Kentucky^  and  elsewhere 
in  tld>  coimfry  and  in  Kurope.  (In're  were  retineries  or 
di.>tiliiu<;'  pl:tnt>ende;iv<)finir(,»>nj)j)ly  t  lie  demand  tor  an 
efficient  and  el)ea|>er  liirhlin;.!'  oil.  Tiielii>;h  priee.  hosv- 
over.  prevented  its  univ(>rsjd  inl rodnetion.  Tiie  tallow 
caudle  wiit>uliiJO&t  tbo  universal  .source  of  artificial  liyht 
befoi-e  tbe  ffteat  natnral  deptwita  of  petroleum  were 

known, 

The  earliest  reeord?^  of  th4>  trav  iders  who  lii.st  |H'ne 
tmted  the  wilderneS8of  f-ontli western  New  ^'ork.  north 
weiitern  Penu^iyhania.  iM>uthe««teiti  Ohio,  and  south 
ceiitrul  Kentucky  mention  the  exisf<»nw  of  petmh  um 
aud  naturid  >r>is:  and  llie  early  ex])lorers  were  <,'inded 
to  tUase  localities  bj  the  Indians,  who  ivganieti  the 
phenomena  with  rclifnons  supewtftion.  On  Oil  crwk. 
I*a..  there  were  a  numln'rof  localities  where  j.'lobiiU',s  <>f 
petruluuin  and  l)ul)ldes  of  natural  j,'as  coiistantly  eatnc 
to  the  surface  of  thi»  w  ater.  The  ix'iuaiu.s  of  pits  that 
were  cribbed  in  li crude  manner  were  noted  by  theeurlj' 
explorera  in  numei'oiis  localities,  extending  from  the 
mouth  of  on  creek  to  TitusvHIe. 

From  to  Ls.'itj  Mr.  Samuel  M.  Kier.  of  Tari'ntum. 
Pa.,  bottled  the  petix>leum  obtaiued  (roiu  his  »all  wt-ll 
and  sold  it  under  the  name  of  "Seneca  oil,"  which 
name  it  aeijuired  from  the  Senei-a  Indians  in  New  York 
HtAte,  who  were  early  acqiiuinU-U  with  it«  niediciiiai 
virtues.  Tbo  partial  refining  of  the  petroleum  found 
in  the  .silt-hrine  well-  at  Tarentum  wasaceomplislied  liy 
Mr.  Kier  about  the  year  1857.  Owing  to  the  rude 
method  of  refininjr  and  the  fjoorly  constructed  lamps  of 

that  ilay  there  were  many  hitter  eompluints  of  tlie  odor 
and  «moke  of  the  new  illuminutin};  oil  when  it  vfaa  first 
tried. 

Duiin<;  the  years  lStt.\  to  lsti<»  there  were  four  latye 
planUi  erected  near  Freepoit,  Pa.,  ou  the  Allegheny 
river,  near  tbe  mooth  of  tbe  Kiskimittitas  river,  for 
the  distillation  of  a  eannel  Nlate.  which  in  this  locality 
varies  from  to  •  i'ect  in  thickue;^  and  Umm  the 
*    roof  of  tbe  lower  Freeport  ooal  strata. 

In  iN.Ml.  aftiM-  many  failure.^,  a  pl;iiit  nr  Free]H)rt  suc- 
ceeded in  pi'oiluciug  an  oil  that  burucd  w  ith  a  bright 
li^ht  and  was  free  from  odor  and  mnoke.  Ite  introdnc- 
fi'  i:  >vns  accomjKinied  with  ditHculty,  ov.iic_;-  ti>  tin 
duu;{eri>us  and  highly  explosive  "  burning  lluid  "  that 
vras  at  that  time  in  use.   At  tbi»  period  there  were  also 

eannel  coal  dt>til1ine'  plants  at  l)arrm<i;ton.  Beaver 
cuuiily,  Pa.,  (JanlieKI,  Mahuuing  county ,  Ohio,  C'aiiuel- 
ton,  W.  Va.,  and  Cioverport  and  Mnysville,  Ky.  In 

!Mas>achusetts  partii's  who  had  formei'ly  1)een  en}.'n'j  1 
ill  the  uiauufacture  of  whale  uil  cumiuenced  to  uiaiui- 


factnre  a  jmradin  oil  frotn  canuel  siati'  (called  hothead 
mineral)  imported  from  Scotland.  .Mxiut  thi-  tini. 
-mall  ipiantitiiv-  of  ix'trolcum  weiN'  collecti-d  l)y  Mr.  d. 
I>.  .\u<,>'ier.  on  an  island  near  the  mt)uth  of  Pine  creek 
on  Oil  crefk.  Pa.,  aliout  l.J  miles  Ixdow  Titu>ville.  from 
[lit- arran;;i<d  one  aliove  the  other,  and  by  Otbera  wbo 
used  hlankets  atid  tcuupoiiu  v  dams. 

I  On  tin- .Hi ith  (lay  of  December.  I^fil.  the  IVnnsyUa- 
nia  Knck  Oil  ('on)pany  was  orijanized.  Intsed  upon  the 
purchase  of  lo.')  acres  at  the  junction  of  Oil  and  I'ine 

[  Ciwks,  near  Titu^sville.  Pa.,  and  the  certiticate>  of  in- 
corpoi-.ition  tiled  at  Ni-w  York  city  and  Allxmy.  In 
April,  is.j.i,  the  cluhorati- and  favcuahle  report  of  I'rof. 

j  B.  Sllliman.  of  ITaleC-olleeri'.  was  niade  public,  adding 
larjrely  to  the  prospective  value  of  the  orijjinal  com 
pany.     The oastern  capitalists  hesitated  to  >n)>scribe  for 
th<>  stock,  as  they  weri-  uncertain  whether  a  company 

I  under  the  1hwi»  of  Xew  York  could  hold  laud  iu  lee  in 

'  Pennsylvania.  To  overeomc  this  difficulty  a  new  eom- 
[KUiy.  which  ri'tained  the  oriL''inRl  title,  increasin>r  the 

i capital  stwck  to  >5;^oo.ooi»,  was  organized  under  the 
laws  of  Conni-ctieut.  .S  ptember  is.  l  *i.5,5.  .\  deed  was 
cKecuted  to  A-liel  Piei  |K)nt  an«l  William  A.  of 
New  Haven,  who  pive  bond  for  the  \  ulue  of  the  prop- 
erty and  ]ifoiiiptiy  leased  it  for  ninety  nine  yearf<tothe 
new  i-om[ijuiy. 

On  December  30,  l^bl,  the  property  wati  leased  to 
Kdwin  E.  Boditch  and  Edwin  L.  Drake,  at  a  royalty 
of  .">.^  cents  per  j{>illon.    This  lea>e  was  snperseded  by 
I  another  to  the  same  parties,  fixing  the  royalty  at  1:2 
I  eent*  jH'r  eallon.    lender  the  terms  of  this  lease  the 
>i<>nei  aOil  ('om|):niy  wa>  formed.  Match  -Jli.  ls.>>.  w  hich 
I  drilled  the  lirst  «ell  in  scaieh  of  jtetroleum  or  roi  k  «iil 
I  inthennderlyine-  rocks,  lindincjit  in  tpiantity  in  .\u<:ust, 
IS.V.t,  at  a  de])th  of  tllUfeet.    The -election  of  this  local- 

I  ity  was  must  fortunate,  as  nowhere  eli^e  ou  Oil  creek 
I  w».s  petroleum  found  iu  quantity  at  no  shallow  a  depth. 

In  the  year  Istio  petroleum  vva.-  found  all  alonji'  Oil 
I  ereck  to  iU  mouth:  also  at  Henry iiend,  Tidtoute,  and 
I  Franklin  on  tbe  Alle<rhen\  river,  and  at  Smiths  Ferry 

on  tile  ( )hio  river. 
I      Dnrint;  the  year  IsHl  there  wa8  an  iiiimeui^  amoimt 
I  of  pros|M'ctine'  done,  wherever  any  siyns  of  oil  were 

found,  from  i-entnil  New  York  to  .Mabaiiia,  and  from 
I  the  Mauitouliu  Islands,  in  northwe»torn  Ontario,  to 
I  eastern  Kentncky.   In  Europe,  also,  .irran^menb*  for 

lirillinjf  wcIIh  were  coni|)lel<!d.  In  Iti.-  i  ..  K<>uinania, 
.  Cialicia.  and  Italia,  where  oil  lipringi^  and  ^•lulllow  wellsi 
I  or  pits  had  produced  petroleum  in  limited  quantities 

f.'i  ik: :}iy  years  previously.  t!ie  idea   if  i!i"l!in«;  wells  in 

older  to  secure  larger  aupplici^  from  greater  deplhi* 
I  9eem»  only  to  have  been  entertained  after  the  wonderful 

results  were  accoinplis'i  'i!  .  ti  Oil  >  ivrk.  Pennsylvania. 
,  The  year  i.>t>l  wa-s  also  remarkable  fur  the  large 
I  flowing  wells  tliat  were  found;  several  arc  credited  with 

HowiiiL'  from  l*.ooo  to  •J.'ii  '  lirtrrels  per  day.  This 

(.-aii?icd  a  remarkable  fall  in  the  price,  whicli  w'a.<>  m  low. 


c  kjui.  .^  l  y  Google 


760 


MIKES  AND  QUARRIES. 


in  some  cases,  mh  10  cents  per  Imnel,  yet  without  pur-  ' 

tfi!i>i  iv.    The  iiicuns  of  stoniifc  siiul  tninsporiatiuii. 
too,  wt'i'c  ult4'rly  iniid(><{iiatf  t**  tmadlt-  siu-li  (|uaiititie!j. 
There  was  some  oil  xoctiml  from  oM  ealt  welU  on  the  ' 
Kiinuwhu  and  I>it(lo  Kmiir'.v  hii  riv.'r- iliiriiiij' ttii- y.-rir. 

Thr:  rctiHors  of  fuiui*  1  rual  uml  vninn'i  -.laic  aiuiiji  lilt; 
Alletrhoiiy  river,  nctir  Krot'piirt.  iiiid  idscwlu  ro.  soon  j 
tiiriu'd  tlicif  ntteritioii  to  tho  rcfitiini.'  of  .•rn!!f  pt^tro- 
leuia  and  nlmodoiH'd  the  disttlluuoii  of  ctiiinol  slate. 
This  moveiu<'nt  inutcrially  it-^sisted  in  the  dietributioii  \ 
and  totisiiniptioti  of  tiio  lu-w  illimiiiiant. 

Tlu-  rcmarkalilf  ^'rowtli  of  tli>'  iudiijitiy  during  tlitwt 
early  years  is  shown  hy  a  i-oiinMiriuoiJ  of  tlie  yearly  out-  i 
putd,  which  are  e^liiuated  as  lollows: 


UH.  

IMO  ..........rr-  

I»l  I.ll!.'.":' 

imi  »,«86,t!«J 

1968  S,CI1,>0» 

MM    *,IU!,1« 


The  yoar  i  stvt  showed  >(»niewhal  of  a  decline,  while 
the  facilities  for  tnuis}>ortation.  ns  well  as  the  demand 
for  the  nianiifartureti  products,  were  ^Iciuiily  inereas- 
infj.  Tlie  i»ri<  e  advaneed  in  dune.  1S()4,  to  per 
Iwrrel  and  wiisi  fairly  well  niuiutuiueil  thronpliout  the 
remaining  portion  of  the  year. 

In  the  spriniLr  of  l^*'"'  them  was  a  fresliel  whicli  did  , 
■  f^reut  daina}j:e  to  oil  proixrties  alotifjOil  ereek.  in  some  I 
inst^oii  i  >,  in  the  more  exposetl  locations,  wipinfj  rheni 
out  uf  ejdiiU^neo.  The  productive  area  was  considerably 
enlarged  durin^r  the  ymr.  a»i  oil  was  obtained  in  quantity 
at  C'liun  h  Hun,  Pitliole.  Parkers  Ijiinding,  and  on  Dun- 
kard  creek  in  UreeneooUnty.  in  southern  Pennsylvania; 
at  White  Oak  and  Burning  Springs,  in  West  N  irgiMiu, 
anil  ut  <_'<>«  Umi  unci i»tlu-r  loeii lilies,  in  soul liea.->lerti Ohio. 

There  were  alao  nuinei'oati  test  weli.^  located  in  eaiit-  i 
em  Kentucky  and  eentnil  Tennessee.   Ths  succew  of  | 
the  original  invi  -ti>i^  iin  itcd   others  to  thoroughly 
canvass  the  eoiuilry  wheixn  vr  a  »piiu^  uirried  a  trace 
of  petroleum,  or  where  natural  lefas  was  found  bubbliniir 

in  the  water,  ainl  '.v  Iht.  \  i-t-  ;n;  :i'j;uKl<»ned  salt  well, 
which  had  given  showings  of  petroleum,  waa  located,  ; 
a  wdl  was  projected. 

T!n'  fir-t  welldrilled  for  (i.  trnleuin  witliin  f'l.'  li"rder> 
of  West  Virginia  wa«i  l»egun  in  is^if  and  tinished  in  i 
May,  16410.  by  the  Ratbbon  Brothers,  of  Farkerf^rg.  | 
Ttwn-  lo.^ritc.i  111  Jii  Uurning  Springs  run:  it  was  drilletl 
by  a  spring  pole,  t<j  a  depth  of  <i<Jii  feet,  at  which  point 
the  Dnnkard  or  Cow  Bun  sand  was  penetiated  and  it  | 
flowed  loo  l>arrels  per  ilay .    This  well  and  traet  were 
sold  to  a  eoniiwny  orgaui/eil  at  I'arkershurg  and  a 
second  well  was  drilled  before  the  elo^e  of  |  st30,  which 

:?oit  feet  ilowod  ;W  to  40  l.arrels  per  hour.  The 
opening  of  the^f  two  prouiii>iug  wells  was  followed  by  , 

a  great  rush  of  prospectors  and  a  village  was  soon 

(■■rei'lcfl. 

At  the  heiglii  oi  tne  deselopuient  in  the  Cou-  , 

federate  cavalry  foixiee  raided  the  region  and  set  fire  to  ' 


about  800,000  barrels  of  }w>troipnm  that  bad  been 

^(itrorl  in  f;iiiK-~.  ;iiir!  rnniplctely  f riL'fit»'ne<l  awny  the 
eapiuiiisls  who  liud  iiui.-tied  in  the  livid.  The  wclU 
were  not  reopeneti  for  several  years,  when  they  were 
foiuul  to  he  unproductive. 

Ti-ausjMM-UUioh.  In  the  early  history  of  petroleum 
production  it  becsime  ueee>s«ry  to  tind  some  other 
iiHvtns  (tf  transporting  the  rmdi'  oil  to  the  railroads 
and  the  navigable  streams  tluui  in  ban-els  ronveyed  by 
wagOlUj.  The  mett.-ni-e  adiipted  was  the  pijK"  line  sys- 
teni.  thr  -wvt^"-^  i.f  whieh  gradually  ili-plae4>d.  in  a 
great  measure,  iniiisportiition  by  r;iil  ikmI  boat,  and 
developed  a  newanda  remarkably  Aw.iy  mil  i  <  tliriont 

Mstein  of  transportation  for  both  the  cru«le  andn-tined 
product.  Pipe  lines  have  proved  imlis[M'n»ablc  to 
the  ^<  iH  industry  of  petroleum  and  natural  gas. 
The  fact  that  the  manufacturer  could  supply  ut  a  ren- 
.*»Ouable  price  wrought  iron  pipe  in  sizes  »ip  to  eighl 
inches  in  diameter  which  would  stand  l.(Nio  to  I. ,500 
pounds  pressure  tothe  .s(|ua re  inch, aiid  had  almost  perfect 
joints,  has  aided  greatly  the  economical  collection  and 
distribution  of  petroleum  in  all  the  i)r<Hlncing  regions. 

The  hrst  petroletun  from  Oil  creek  was  shipped  in 
barivls  made  of  («k  staves  banded  with  hoop  iron. 
The  penetrating  and  salient  nature  of  crude  peti"oleum 
made  it  ditlicult  to  manufacttire  barrels  that  would 
retain  it,  even  after  these  barrels  had  lieen  coated 
inside  with  hot  glue.  The  diliicidty  of  ivturtdng  the 
barrels  when  empty,  the  aacertainty  of  their  condition, 
and  the  liability  to  loss  by  this  method  <rf  transporta- 
tion, OMuh'  it  ^ery  unsatisfactory,  and  ft  source  of 
annoyance  to  shippers  and  transportation  companies. 

About  the  year  1865  railroads  put  wooden  tanks  or 
luliw  for  curr\  ing  <-rmle  petnijcuiu  in  cin  li  ■  tiil  of  Imx 

cars,  a  cai*  thus  equipi^cd  holdin|f  ti-oui  :2,(Xiu  to  4.tJUU 
gallons.    While  this  improroment  was  being  made  by 

the  railroads,  transportulion  by  the  Allegheny  river 
was  also  greatly  improved  by  the  use  of  bulk  oil  boate. 
Those  boatx.  each  of  which  held  from  1.500  to  2,000 

buri'ef-.  ui  r-.'  Mi:i.!f  'r^ii  I'iti  I.i.m;^.  fn't  l)road.  from 
tii  to  li  feet  iu  depth  and  wen'  divided  into  s  water- 
tight compartments.  These  were  loaded  at  Oil  CSty 
ti.i:\l"d  down  the  rivertotli-'  ivliin  cic-  at  Freejxjrt. 
l*itlsburg,  iioclieeiter,  Mingo,  W  heeling,  ^lartetta,  and 
Parkersburg.  The  latter  points  also  rsceived  crude 
prtiiilruiii  tninsported  in  itulk  boats  from  Hurning 
Springs  on  the  Little  Ivauawha  river.  When  there 
was  water  enough  in  the  Allegheny  river  these  empty 
bulk  nrid  *1;if^  wcvi-  f.med  upstream  'it  -ti-atu 

lowlHBits;  at  times  <if  low  water  tbey  were  towed  up 
by  horses. 

Though  these  im])it)vemi'tilN  in  transj)ortnti<fn.  both 
by  rad  and  by  fxmt.  removed  a  part  of  the  dilliculty, 
there  yet  remained  the  obstacles  that  were  experienced 
in  moving  the  crude  petroleum  from  the  wrlf-  !<■  Ili<' 
lailroad  or  river.  This  wa*  still  douc  by  team,  and  liie 
roods  were  often  almost  impassable  on  aeoonnt  of  the 
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depth  of  the  mud:  tbo  method  was  at  he^t  c^p«ii«ive, 
Hod  aocouipanied  ■>>  great  hardship  to  man  and  beast. 
It  WHS  cliii'llv  this  coiiclition  whirli  n'strictod  the  aiiHmnt 
of  i)etrol«aak  that  could  bo  put  upon  the  n!:u  krt. 

This  eoadition  of  affair>  suf^jrosted  thetii  -i  pij"  line. 
Tlie  lirt^t  one  that  was  a  snci  o^s  was  ronstiuftcd  by  Mr. 
Duriiel  Vail  Syckle,  of  Titiis\ille,  Pa.,  io  the  summer  of 
1865,  extending  from  Pithole  tothe  railroad  at  the  Miller 
farm,  on  Oil  creekf  adiataDco  of  I  niilci^.  In  tb(>  full 
of  the  liatne  year.  Henry  Harley  cou»tructed  a  j^ipe  line 
from  Bonnin}?hoff  run  to  the  Shaffer  fiirm.  The  orlgi- 
iKil  liiii'  built  by  Van  Syi'kk-  wa.-*  purchased  liy  tl>e  tinn 
of  Abbot  Si  Harlcy.  wlio  uititod  the  two  under  the* 
name  of  the  Allcftheny  Trur)sportation  Company.  Both 
of  tbt'Sf  lines  were  successful,  nuu'h  to  the  diseoiutiture 
of  the  te«m»ter8  and  roustabouts,  who,  in  twme  in- 
stanccj>t,  interfered  with  the  operation  of  the  line  by 
euttinj^  or  pullii»tf  it  in  two  with  tiieir  teams,  A  num- 
ber of  arrests  followed,  and  from  then  on  the  pipe  line 
was  an  accomplbhed  fact  and  an  important  factor  in 

the  collection  and  delivery  of  ix'troleiim  to  jxiints  u  here 
it  could  be  lt>aded  in  tanic  cars  or  bulk  boats.  Tbo  ^wtb 
of  hntii  i)ipe  lines  was  gradual,  and  it  whs  several  years 
before  it  wu>  pra<-tically  deinon.stn»ted  (liat  lonjr  lines 
could  be  sud-essfuliy  opiii-atcd.  The  improvement  in 
railway  transportation  by  the  introduction  of  the  iron 

tank  car  was  a  di-iided  ailvaacc  i  llio  wooden  tanks 
set  in  box  and  flat  car^,  which  for  a  tirne  answered  all 
the  requirements. 

The  tanks  at  the  wells  are  connected  by  a  system  of 
small  lines  or  reins  which  feed  the  uiaiu  lines  or  aiter- 
ics.  These  smaller  lines  usually  are  concentrated  at 
the  lowest  portioi»sof  the  lield  drained  at  |)oint.s  known 
as  local  pumping  stations.  A  coiisidcmble  pivportion 
of  the  oil  finds  its  way  into  the  tanks  at  these  stations 
by  g-nivity  and  is  forced  to  thi-  lai  L'i  receiving  tanks  at 
the  main  station  by  pumps,  whirii  are  often  drivuu  by 
natural  ifns  engines,  or  it  flows  by  fjinvity  through  suc- 
tion lines  to  pumps  inlojiit.s  and  is  then  elevated  to 
receiving  tanks.  From  the  large  receiving  tanks  the 
petroleum  is  forced  into  the  main  lines  at  a  pressure 

often  of  between  O'Mi  and  iloo  pounds  to  the  stpiare  inch. 

These  massive  pumps  generally  represent  ilio  highe^it 
known  mechanical  efficiency,  having  tripio  expen^ion 
engines,  (_"orli>s  valves,  condi  n-i  i-.  .ii'  pnnijxs.  and 
otiicieut  boilers.  They  usually  develop  iuo  to  iuo 
horsepower  and  handle  from  80,000  to  36,000  barrels  in 
twenty-four  hnnr^.  The  boilers  ar<*  economical  and 
properly  propurtiuucd  to  this  work,  .showing  u  duly  of 
16  pounds  of  water  evaporated  at  and  above  F. 

per  ])ound  of  crude  jMitroleiun  consmiir'il  a-  fm  l.  One 
ix>und  of  good  coal  will  evapomte  IV  pounds  of  water, 
and  1  pound  of  natutal  gas  (equal  to  SO  cubic  feet) 
will  evaporate  SO  pounds  of  water  under  the  same 
cui>ditiou!i. 

The  main  pumping  plants  are  placed  from  to  o<) 
miles  apart,  acGOidiug  to  the  election  of  summits  that 


I  must  be  overcome;  and  by  the  addition  of  a  parallel 
I  line,  or  loop  lines,  for  a  portion  of  the  way  the  disbinoe 

can  be  increased  so  as  to  reach  localities  convenient  lor 
I  fuel  or  water  without  greater  tax  upon  the  pumps. 
I     There  are  probably  4,600  miles  of  midn  trunk  line, 

from  1  to  S  inches  in  diameter,  in  the  Ai)palachian  and 
I  the  Lama^lmliana  Helds,  reaching  from  northern  Ten- 
'  nessee  to  Parkersbur*;.  Cleveland.  Buffalo,  Franklin, 

Olean,  and  to  the  seaport  l  ities  of  New  York.  Philu  li  1 

pbiA,  and  Baltimore.  From  the  Lima- Indiana  field  tlic 
'  main  lines  reach  westward  to  Cbicaii:o.  Monipelier, 

Toleilo.  Lima,  and  eastward  It  connects  with  the  Appa- 
I  lachian  system. 

I     Kansas  has  an  eztensire  system  of  main  lines  and 

local  lines,  reachinj^  in  se\  enti  directions  from  Neodeslia. 
j  In  California  a  main  line  was  recently  completed,  reach* 
[  ing  from  Bakersfield  to  a  i-efinery  at  Point  Richmond, 
near  Sjju  Francisco,  and  having  a  branch  lino  to  C'oa- 
linga.  The  length  of  this  main  line  is  iilH  miles,  and  it 
is  connected  near  its  starting  point  with  about  ISOtaoka 
holdirifr  :<;■». OiMt  barrels  each.    There  are  other  smaller 
I  lines  in  California,  extending  from  Pico  canyon  to 
I  Ventura  and  connecting  Fullerton  with  Los  Angeles. 
Texas  hii>  ill  lite  last  two  years  greatly  increased  its 
mileage  of  main  line.   There  are  four  lines  from  2'^  to 
80  miles  in  length,  reaching  from  the  original  tield  near 
Beaiunont  (■>  li'!'  water  on  the  (iulf,  and  eoiu>ectin<r  it 
j  with  Port  Arthur  and  Sabine  I'ass.    Sour  L<ake  and 
I  Saratoga  are  also  connected  hy  ]^i|H>  lines  with  Beau- 
mont.   The  Corsicana  tield  in  tin-  northeastern  part  of 
1  the  state  Is  connected  by  pipe  lines  with  the  relinery 
I  therf>.   The  length  of  the  entire  sy.stem  of  main  lines 
ill  II  I  ill  the  I'nited  States  in  1!<02  was  approxiiiKU i  1  y 
I  ~,f^^Hi  mileji,  a  large  portion  of  which  is  double  and 
j  triple  lines,  to  which  may  he  added  60,000  miles  of 
'  smaller  lines  connectiuL'  tin'  .HI. "74  liink-- of  the  pro- 
!  duciiiy^  wells  with  the  iron  tauks  of  the  receiving  and 
I  transportin<^  companies. 

I  .\s  early  as  l.sT.")  org-ani/ations  were  effected  and 
j  charters  secured  for  the  privilege  of  building  pipe  lines 
I  to  the  seaboard.  However,  tkeser  chartered  companies 

at  lliiit  time  <'onlined  their  openitions  to  the  oil  rej^ions, 
where  they  built  numerous  iiiu*«-,  usually  of  a  2-iuch 
diameter,  to  the  several  railroads  and  their  branches 
iinil  ti!  itii  iirarby  relinerie-.  'I'li'-  comix-tition  amouff 
these  new  pipe  liue  couipauies  for  securing  the  produce 
tion  of  tbo  6elda  b^gan  to  be  marked,  especially  in  But- 
ler county.  Pa.,  and  raf<^  fm  deliveiy  were  <  ur  (n  -Jiich 
,  an  extent  that  the  lines  w  on-  in  >>evoral  i«»tnnces  oper- 
I  ated  at  a  loss.  The  demand  for  a  consolidation  of  tbeso 
competitive  comi>anies  became  more  nnrl  ;iiore  eini)hatic. 
Under  the  title  of  the  Pairview  I'ipe  Line  a  cominany 
was  organised  by  C«pt.  J.  J.  Vandergrift  and  George 
V-  FoiPtirun.  under  th<»  laws  of  Pennsylvania,  the  act 
'  l>c;r  iijy  dale  of  April,  1874.  This  company  was  affor- 
wards  known  OS  the,  United  Pipe  Line  As.su>  i  n  i  ii. 

L  into  it  was  merged,  from  time  to  time,  the  other  local 
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lines  until  it  controlled  almost  the  entire  system. 

(iraduiilly  the  toinpoiiiry  luid  uiuettaiii  t  hiimctoristi^s 
uf  pipe  line  timuportation  diijapiieared,  and  more  per- 
manent structures  were  built 

TIk-  Ki-st  Iniiik  liiu',  tonstriKtod  in  1875.  wu;?  3;*  miles 
long  and  built  of  4-inch  pipe,  now  removed.  U  started 
at  Carbon  Center,  5  miles  east  of  the  town  of  Butler, 
liutlor  county,  and  extended  to  Itrilliunt.  ii  suhui  U 
of  JPittsbuiig.  Tbe  trunlc  line  to  Cleveland,  Ohio,  was 
completed  in  the  summer  of  18T9.  This  was  a  5-inch 
liiie.  iM'j^inninjj  tit  Ililiiiird  stiitit)n.  in  the  norlhorn  por- 
tion oi  Butler  county,  8  miles  wejit  of  liour  Creek  iita- 
tion,  and  extending;  miles  to  Cleveland.  Ohio,  where 
it  suppiie<l  tlie  refineries  ihat  liud  fonnerly  received 
their  crude  petroleum  by  tank  cars.  There  were  relay 
stations  on  this  line  at  interrals  of  25  to  80  miles. 

Duriiiy  the  same  yonr  other  sliorter  lines  were  hiidin 
tbe  Bradford  lieid,  reaching  the  Eric  Kailroad  at  Car- 
rollton  and  Olean  on  the  north  and  the  Pennsyh'ania 
liaili'oiid  iit  Kane  on  the  south.  In  tlie  winter  of  1S7'.» 
and  LbHO  tbe  lu-Ht  trunk  lines  tu  tbe  seaboard  were 
be^n.  The  one  in  Pennsyhnnia,  which  was  built  of 
ti-iiieh  pipe,  started  at  Colej^rove,  in  MeKean  county, 
and  extended  to  Philadelphja,  a  distance  of  ^35  mile»; 
a  5>incb  branch  line  left  the  main  line  at  Millway  and 

extended  &i  miles  to  Baltimore.  Md.  The  otiier  .s(>u- 
board  lines  started  at  Olean,  N.  Y.,  and  were  laid 
double;  there  were  two  «-inrb  lines,  running  pamllel 
throujrh  the  southern  counties  of  New  Yvrk  to  Snddle 
Uiver,  J*. ,).,  where  they  separated,  one  terniinutinj:  at 
the  Bayonne  refineries  in  New  Jers«'y,  the  other  passing? 
on.  under  the  North  and  Hast  riveis.  to  the  relim  ries 
located  at  1  lunters  i'oint,  on  Long  Island.  The  distance 
between  the  points  named  was  about  313  miles;  tbo 
lenfrth  of  tlie  pijie  i  (|ii-n^d  hy  reason  of  loops,  eic.. 
Wtt8  40:i  utiles.  Olefin  wtia  shortly  alt«rvvardj«  con- 
nected by  pipe  line  with  Bear  Creole  station,  on  the 
Allejrheny  river,  near  I'arker,  I*a..  niakin}.''  a  eontinn- 
oU!$  line  to  tiayouue,  N.  J.,  a  di-staaee  of  -k^t*)  miles. 

The  southern  trunk  line,  which  b^nsatMor^ntown, 
W.  V'a..  exti ml-  ucross  nearly  the  whtde  lenjrth  <  r  tlir 
state  tu  PbiJadcipbia,  a  distance  of  27-k  miles;  it  was 
completed  in  1890. 

T'h'  rlii'iip  und  rffifitMit  method  of  transpor'nf  i> 'ii  Ity 
trunk  pipe  lines,  i)ormittiug  theei  ude  and  lelineil  petro- 
leum to  lie  delivered  at  seaboard  at  a  cost  much  less  than 
it  wns  po>-^ilil(^  for  it  to  be  tr.uisjiort-  rl  hy  rail  or  canal, 
marked  an  important  era  in  the  history  of  the  petroleum 
Industry.  Many  problems  had  to  be  solved  in  the  con- 
stniction  of  the  first  pi[>e  line.  Tlw  (luestf  ii  .  f  the 
proper  selection  of  pipe^f  and  tbe  nmkiug  of  pipe  joints 
that  would  not  leak  under  the  i^fieat  pressure;  the  manner 
of  cnrrvitiji;  pipe  lines  across  lar<re  streams  and  rivers 
and  ov  er  liiyli,  steep  hills;  the  selection  of  proper  l<M-nli- 
ties  for  tanks  and  pump  stations;  the  tteiection  of  pumps; 
the  cleaninj^  of  tin  \  '\\n-~  when  foul;  ;itiil  (lie  nietho*!  of 
equalizing  distan«e   between  pump  stations,  hy  the 


I  doubling  of  a  portion  of  the  line,  so  as  to  equalize  the 

«ork  on  the  pumps  at  each  station,  were  all  new  eondi- 
I  tions  and  demanded  the  highest  mechanical  and  engi- 
I  neerinp  skill  in  oiiler  to  overcome  them.  These  diffi- 
cult ies  were  all  surmounted  in  a  eompnratively  short 
j  time. 

I     The  transportation  annnnll}*  of  10,000,000  tons  of 

I  petroleum  an  average  distance  of  Mfio  miles  by  pipe 
lines,  wit!)  only  insij^niticant  loss  by  leakage,  evapora- 
tion, or  tire,  represents  a  triumph  of  the  bluest  engi- 
!  neerinj.' and  mechardcal  skill.    The  introduction  <if  the 
I  pipe  line  system  brought  alwut  the  removal  of  the  re- 
'  fining  branch  of  the  petroleum  industry  to  the  centers 
of  manufactun-  in  the  lake  and  seaboard  cities,  where 
at  least  Hi)  per  cent  of  tbe  crude  product  is  now  con- 
verted into  illuminating  oils  and  other  morchantabte 
commodities,    (rieat  mimliers  of  the  small  reliiu'ries, 
I  that  were  formerly  scattered  over  western  No\t  York, 
I  western  Pennsylvania,  West  Virginia,  and  southeastern 
'  Ohio,  have  disappeared,  and  the  business  of  ivtiningoil 
I  has  been  transferred  to  the  iutuiense  refining  plants 
near  New  York,  Philadelphia.  Baltimore,  Cleveland, 
I  Ikid'alct.  and  \\'hitin<r.  Iiul.:  Port  Arthui  .  Tex.:  and 
I  Point  Kiehmond,  Cai.    From  these  gix-at  industrial  cen- 
I  ters  tbe  manufactured  petrolenm  finds  its  way  to  the 
I  markets  of  the  world  by  oct'an  tank  st*'aniers,  oi  by 
the  bulk  carriers  of  our  inland  lakei^,  or  it  is  distrib- 
uted by  mil  in  tank  cars  to  the  consumers  who  can  not 
1h!  reaclu'd  by  these  more  ecoiioiinoal  methods  of  tnuis- 
portation.   The  important  inland  retineries  rcniuiniiig 
aiTt  located  at  Olean,  N.  Y.;  Titusville.  Oil  City.  Frank- 
;  lin.  Warren,  and  Fittslanjf.  Pa.;  Parkersbnrg.  W.  \  a.: 
I  Lima,  Ohio;  Neode^ha,  lvan«(.;  Cor^icann,  Tex.,  and 
I  Florence,  Colorado.  ' 

The  liipe  line  compaines  for  many  years  have  iM'cn 
the  pureha«eri«  of  tlie  crude  pctroleiiiu  in  the  older 
fields.    The  pipe  line  company,  upon  application  from 
the  jiirjducer.  sen'!-  nti  ;i_ri'nt,  ;^enei-.illy  known  as  a 
I  ganger,  to  measure  and  iiuspect  the  petroleum  in  his 
I  tank  and  ran  it  into  its  lines.  The  tanks  throughout 
tlii    tield  are  carefully  measured  and  i. umbered,  and 
.  w  hen  the  oil  U  iiecepted  and  run  into  the  tanks  of 
I  the  pipe  line  company  a  card  is  issued  showing  tbe 

number  of  barrels  to  the  credit  of  the  producer,  livery 
I  tunk  is  carefully  gauged  and  nuiuiiered  uiiil  u  table 
I  prepared,  which  shows  the  number  of  barrels  it  con- 
tains for  every  inch  of  liquid  from  top  ti>  bottom.  Tlie 
.  temperatuie  uf  the  crude  (ietroleiun  is  also  recorded 
I  and  tbe  contents  of  the  tank  examined  for  water.  After 
ttieasurinj,'  the  ix'trolenm  the  <;an<;("r  f^ives  the  operator 
I  what  is  knosvu  as  a  "run  ticket,"  keeping  a  copy  for 
htrosclf .   The  pipe  line  company  deducts  the  royalty 
due  the  owner  of  the  property  accordinjjr  to  th<'  terms 
,  of  an  aL'reenu  nt  on  lile  at  the  oHice,  and  the  next  day 
the  |)roducer  nia)'  secure  the  eash  for  his  potrolcnm  at 
'  the  market  (juolation  for  tlu'  day  or  \\n\<r  of  bi^Sftleat 
the  neare.st  bona*  otliee  of  the  itnupany. 
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If  Hie  producer  wiitbe^,  he  can  secure  &  certificHte  when 

liis  proiluctioo  ill  the  timks  of  the  pijM>  line  <'oiu[Kiiiy 
aiiiuutitr-  to  l.iHju  ioarrek.  Tbe»e  pipe  lioe  c«iliticat«ii 
are  tnad<»  payuble  to  bearer  and  are  tlieretere  t-mnufer- 
iihle.  TIh'V  art-  s»l>jcit  to  trai»sj>iirt;ifi''ii  r!i:nj;('  in  tlio 
di^rict  of  ao  cents  per  bai-rel,  and  to  u  chaise  (or 
tttorape  at  the  rate  of  25  cente  per  <liiy  per  1,000  barrels 

ulii  ii  till'  plli-r  i-   It's-  >^i;  .'in  ri-rit~  \v!|i-li  <i\rr 

and  under  ifl.uU;  and  40  cents  for  all  over  r^Lui)  per 
barrel.  Tbey  are  to  be  rotnrned  for  exchange  to  the 
pipe  line  company  within  six  month*  after  i«sne,  bein^ 


Huhject  to  a  ebarge  of  one-twentieth  of  ]  per  cent  daily 

tbereitfter  until  exehanj^od.    Ti*  mv  i  r  losses  liy  fire  or 
ligbtoing,  certificates  are  subject  to  uu  at^iessmeut  pro 
ratal  on  all  oil  in  custody  of  the  pipe  line.   None  of 
thest*  <-har}res  ai  l'  iiiclu'lcil  in  the  [nir  r-- (jnotril  and 
j  which  are  the  prices  at  or  near  the  wells.    To  these 
prices,  when  the  oil  is  delivered  to  the  reflneriee, 
elmrf."  -  IK  added  for  ■•torajye  and  transportation. 
It  was  upou  these  certitiiutca  tlwt  the  t^iievulative 
1  buainees  at  the  exehanges  at  New  York,  Bradford, 
f  UtiuTilla,  OH  Qty,  and  Fitbtburg  was  based. 
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NATURAL  GAS 


NATURAL  GAS. 


By  V.  li.  OUPHANT. 


Till'  t'xisloiii-c  of  iiatunil  ua-,  in  L'Tcator  or  l(»>s  ijuaii- 
tity,aceuiijpauyiii|^petrukniui,  hu^  known  n'laQii  the 
early  development  of  that  industry^  bejrinaiiijf  with 
l.s.M*.  'I'lif  iiitiodtiction  i>f  tlii-  fi^i.s.  lirsi  a.-*  a  i'lid  and 
li^ht.,  lifturwartLii  us  a  ^uui-cc  A  power,  wu«  »lt>w.  Tbe 
doiiht  converning  the  duration  of  the  supply,  the  lack 
of  ai)pn'c'ia(i(>ii  of  its  value  ti-  a  fiU'I,  ;\iv\  tlii  ui  i  rr- 
taiuly  as  l«  li-aiispui'Utiun  ciinlriljuted  latgt  l_>  U>  ixjsl- 
pone  it)  general  use.   The  subsequent  deinonfttration 

that  it  I'xisK'd  in  lai>.'f  *|H;rritifi.  -  in  iiatiii'ul  rcst  t- 
voii>,  tlwt  iti-uulii  be  fuHvrycd  i'tlirli>iuly  in  pipe  lines, 
and  that  it  m»  of  pmt  utility  a»  a  fuel  cansod  a  re- 
ni;n(>;Oil«'  iiicn-a.-i'  in  it.-  «'on>at)i|)ti<>ii.  u'n!  !::»tiinil  jr;H 
.soon  Ik^ceiuu  uQe  of  tlie  uioKl  valuable  of  uiinural  ptu- 
dnction«.  Altbongh  u«ed  extensively  aa  far  Imck  a$ 
1sn2,  it  was  nolr<"j,'iinlt'<l  iisof  siillicifiit  coninu'icial  valiif 
to  warmnt  litatuitictil  vomiidomtiuit  until  during  ibi' 
decade  ending  with  1890.  The  reports  of  the  Elerent  li 
('•■n-ns  art'  lln-  lir-t  in  wliicli  liiis  industry  is  pri-si'iitcd. 
The  i^talisiic'?  for  HH}'2  and  are  ■'«uuiuiuri;^'U  in  thv 
following  table: 


mi 

Wafe-CHMfK 

I's-  M»' 

si.«i>.m 

CMitnct  Irani.. a.  ....•.•■•■•••■•■•■•a 

  ft,4Je>,0OI 

ItliCvUuiMMi*  anfenaai  

  fb.Mt.iaa 

....<*♦ 

«f!i,iM,4»r 

^  rnx.Iui  ijii:  M  i-ll*'inly. 
■  Niu  ri'|>i.rti-<l- 
■Sn[  rt'|M>rtt^i  *rpnr.;1*'h - 

<  iiirlii.K'sih.^  nnii<int'.'xi»-ii<li«livreaaiilMt work, and r«r1«l>orftlulMttte- 
riaU  used  to  <WT«lo|»iiiait  work.  < 

^Valns  ot  fuel  dteptaoodi  «inoo3ii  mtuall}-  Moelv«d  bf  iivMltuini  wo* 

fll.MI.HR. 

Thf  number  uf  woll.-.  prodiiciiijr  at  thpclr>se«f  PfH't'in- 
h<-r,  1S89,  was  given  as  i;.247.  and  tin'  amount  rn-rivtMl 
for  the  {r«s  cnnsuniwl  wjis  *ll,<'44,»d».  The  value  of 
the  f  Ufl  di»plui-ed  was  computed  at  $21,097,009,  inclad« 


iiiL:  tliat  displut-od  l)v  pi-  ti-ril  it  .11  ]iip(«  lint'  stations, 
iu  pumping  aud  drilliug  oil  well^',  and  fur  utlivr  pur- 
poses. This  was  regarded  as  the  actual  value.  The 
\ aim- «ri\i'n  for  \'M>-2  is  tbf  aniounl  n'ci'ivfd  from  llw 
i>alc>  of  the  gas.  Tbc  quantity  and  value  of  petroleum 
produced  from  natural  gas  wells  are  included  in  the 
statistics  fill  ]i(  iroU'uni.  but  the  sljiti-rii  -  jjcrtaininjr  to 
wages.  eiuployiH's,  and  oilier  expcti-sfs  are  included 
under  natural  gas. 

I'urinjr  J!H.»2,  1.'>.>im;  wolls  >vi'rc  ojM-rati'd:  of  this  num- 
ber, l,iul>  were  abandoned  during  the  ye^r,  leaving 
14,5i6G  that  were  productive  at  the  close  of  the  year. 
'I"hr--p  "!4..'i."'^  wi'll-  [■■rinii ii  i'i!  n:itii"nl  "-a--  valui-d  on  an 
average  at  ^'2,Lil  for  each  well.  Duriiig  the  year  iSbS* 
the  odtput  of  the  3,347  wells  producing  natural  gas 

was  vnlu(-d  at  I  .'M  "  per  widl.  As  a  result  of  ihe  severe 
I'oinpetitiuu  in  tiie  iiiurketingof  luitural  ga^duriug  18h9 
aud  the  large  outlay  caused  by  tbednllingof  nnmerous 
Wells  and  the  fonstruetion  of  a  number  of  |>ipe  linos, 
tlie  expeiiM's  were  S-'>.^7ti,«>i>  jrreat.<'r  than  the  amount 
ivceived  from  the  sale  of  the  natural  gas  produced  in 
thai  year.  The  quantity  of  natninl  j^as  marketed  during'' 
hnrj,  is  estimated  to  have  been  i."t,7>J,>iu;i,y33ciibie  feet, 
which  was  sold  at  an  arerage  price  of  16  cents  per  1,000 

<'iilii<-  feet.  The  i)Uaiitity  marketed  iu  Iss!' is  estimated 
to  have  been  i>i»^,l."<0.0«H>,(MJO  culiie  fet't.  whieh  gives  an 

I  average  of  2  cents  per  1,000  euiiii  li  t  At  that  time 
a  \  ery  larj^e  proporti<)n  was  used  for  fuid  purj>oses  iu 
mills  and  factories;  afl«:r\vards  it  came  to  be  u.seJ  very 
^etterally  as  a  domestic  fuel. 

.\  larv'*'  amount  was  wasted  ami  unneeestArily  con- 
.sunu'd  in  the  years  elotsely  following  the  iuf  roduetioii 
of  natural  gas,  but  this  waste  has  in  a  measure 
been  overconie  in  the  more  ecoiioniieal  couiliustLon  of 
the  gas,  and  better  priees  have  Iveen  obtainetl. 

^  The  value  of  coal  that  was  flisplaced  in  ll'tii'  by  nat* 
urid  gas  iin  e^tiiuated  to  have  been  $31>,T9b,b33,  as  coui- 
|iar4  d  with  $31,097,099  in  1899:  or  it  may  be  said  that 
while  (lie  ipinntily  of  natural  jrns  proilucetl  in  li*u:>  was 

i  168,3  per  cent  less  than  that  produced  and  sold  in  11^89 

I  the  revenue  from  it  was  179.S  per  cent  more. 

(767) 
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The  following  tftble  nhovst  the  raine  of  tbo  natural  ffots  produced  in  i\H}2,  the  I'ecord  of  wells  and  the  length 
of  pipe  in  u«e  up  to  the  dose  of  1902,  by  states: 

Tahlb  iS  ^\'ALUE  OF  NATURAL  GA»  PROPUGGD,  RECORI)  OF  WELLS^  AKD  LENGTH  OF  PIPE  LAID,  BY  STATES:  liMSL 


Tot«l. 


(.'iilitnrntft . 

llnlMtift  ... 

Kintiicky  . 
Mt^^Mirl ... 


Ni'W  York  

Ohio  

IVnti9)!v«nl«  

SiKitli  DiikoU   

TrUH-   

\V{*t  VlritlnU  

All(Ktl«rt4atei  Mid  tvrrliorlc^ : 


llirlivli-^  'il  nrll*  tluil  n'l'p-  not  iisiil. 


Value  of 

IHIII|?»*  HAf 

dorlUK  IWC- 

!  Opvniltd 
iiuriilic 

tsea. 

:"* 

!  AIM- 
cloned  duT' 
Hit  int. 

PniiiiwitiB ' 
AuriiMr 

tm. 

'  l.ffiiO 

M4.U*'. 

7,i>i.;tii 
!>:•«,  Ml 
;«!•>, 

:m.-4 
:ui\iTt 

^.il-Vv.l.-v. 

10,  «o 

».»» 

J,  :ttVi 

117 

n 

1 .  :lv> 

1  « 
>< 
!M» 

 8si' 

2t 

 ii 

1 

:  .m' 

117 
l:i 

.V,P> 
1.  .TT 

14 

tluriiiir 
IINCL 


VMkL  LIMOTH 
L1II»  IT  TO 

«,  im. 


:!/.  l.'I  VIH.1 

.■>.i,<u.:'.-i 

H.67-' 

fr.NN.ai; 

2O,088,«7O 

-.v.,  '.m 

'Ml,  I'.Ni 
1 1,  hi".  3'lfi 
17,  WQ 


t:.'.».  :«* 
>  iM 

I  r.'  I  'i 

l.ll&S 

5  nr» 


3.3« 


■  lliclll-lr^  riilnni'Io   ]ll<lijitl  Trrrtt-tr^  T«-riln-*«*. 


Capital  aloek  of  incorpvrattd  c(mpanie«. — Of  tlie  051  The  details  of  their  cupitulizuLion  are  ^hovrn  in  the  fol- 
incorporated  oonipMiiss,  430  reported  capitalusation.    lowing  table: 

Tablb  a.-CAPITALIZATION  OF  IKCORPOBATED  COMPAKIE.S:  IWtt. 


rnllMl  SMictL  CalltDrnIa, 


Nnjtil.H'r  of  lnrnrp<fcnil<Mi  (-fiinjKintcn 
KumllT  r«-pnrtiiiu<-iipLtiLlizHtt<»n. ........ 

CaDlUll iiiHl  UiikU  K<>t«l  .......... 

Toliil  iiiitborlzitl— 

Nuulterol  aharai... ......... 

Par  value  

Tout  iMued-  I 

N'limlxT  (A  alMni  I 

I'lir  Vlilllr  I 

Pit      n.l«  paid  I 

OiiiBni«n—  [ 
AutluirlKKl—  1 
Niiinbcrof  ultam. ' 

I'lir  valuo   .. 

lawiwl  - 

NumlKTMf  .hui>'.. 
Vu  Tdlcw  I 

Prefeiwd—  i 
Anlhrirlaad—  | 

.NiimMrortfiaiit*. 

l-ar  value.  

laauLtl— 

HarvHliH' 
IMvid«Dda|wid... 


Auilinrlz»fil— 

S'uiiiU-'r  

I'lir  ^  tilu^..... 
Ian  It'll— 

NumlKT  . 

I'lir  vnliK'  

I  ntcn'Kt  paUl , 
A»i'*'»ii'ntf  Irviiil  ... 


i;«i 

flll.nni.;:!? 


(n:un,no 

«I,M«,IIW 


rf<.  iy. 
•4.aN,lM 


vaiiOoo 

3hv>.  ijni 
SJ'>.  '.>in 


|B.<,i'.|.',n;T 

■l^,i>V> 

Si'>.-n:i.M-.7 
il,  f.;l,77i; 


Sl.Uli.lXKI 

yf.i.  riTIi 

Sl.Xi7..v.> 

15,100 
9790,000 

1.6»,(HT 

Ns.aiz.cn 

91,918.290 

u.m 

»JM.O0O 

i.au,«it 

9739.  ns 

2.4n,ta!i 
rim 

l.'i.  im 

i.iiii;.iti7 
•f^'. «'.'.  vj:; 

.X:i.'7.>i.';) 
?i..)(lf.  iiil 

1744. OUU 

MM 

1.  Ill  1.  ^111 
RSb27».ai» 

J,  iiini,  '.i:i'i 

l.«U 

I. WW 

SIC.  'w 

im.' 

KUX',  l-M) 

.1I,.S7I 
Sl:i,.'t;iM;4;7 

,   ,  , , 
S.M7.  i<i»i 

':*>•> 

■■ii'.m 

SI-'.  'J9t>.  w;7 
flI'J7,  IIHl 
!|-.'7,'-Sl 

Mi.'* 
!-.)7.(ill»> 

f  xy  H.'ii 

f  Jit  •.'lUl 

Kvntupky.'  S*w  Yofk.  Ohio. 


6  I  :^i  » 

5  '  .'l  X' 

>i.l  l7.l<:*>    J2.3rtl.*KI  ,517.  (;'.7.  Ill" 


32.  BIN 


I'tlUisti 
van  In. 


s.a(o ' 
i,in,(n  I 


::.  I.M 
Ti'vo.i 


I  I 
.400  .Slli,M4.4l»  MM. 


32.386 
{.991  " 


-..DM.  SIR 


Cj.i.'.'i  :(ll.>.v.  t'j«'.,:.v/ 
-"•'.J-i.'  *l7,l'.t  .. '.«.0  ■S'.'C. >>ll..  It. 


fc<,i*,iii»ti 


WM.OOO 

tao.^ 


*1M,'>>P  ?l,l*-,niO 


aw 

7.400 

(no.  CCD 

Wv  'W 


97  ;i.4l.'> 

«i«i,no  »i,  il '..i>.i.i  5-.'..w..a» 

•8,170  V.T.  iivi  Si:'a,  ir; 

  I  f AO  47«0.  i\;!:l 


.\ll  iillier 

VllxtDla- 

alalea. ' 

li^ 

,s 

1 

•1 

.1110 

■•1  -.■.Ml.  IKt 

»M> 

3».l»t 

m 

ii.'>.'.'i'.v  m 

fit.iW 

::il» 

>is.40;,fii» 

1KB.4M 

33.000 

t» 

RSsOOS 

ISO 

i.iiij 

<1.:1IJ.  Kill 

f  Ki.imil 

i.ouo 

$962,000 

man 

S43.IKW 

>IiioluU«9i  wjuiutia*!!  diilributnl  aa  fulluwt:  Culuradv,  it;  MiwHiri.  1:  TiimcaKV,  1.  Itid  coDipariy  in  Mi»HHiri  iliil  iiol  rvpurc  ilmils  oi  capllall- 

nUan,  Tbo  detail!  tt  aafltallaUan  iar  the  »  «on|Mint«a  In  CWomdo  mn  iiwhided  in  Ibe  report  on  petrolenin. 

The  capital  "-riirk  and  Intiids  is>iu'(i  iiuionnte  I  tii     I'Ciiiiv;i^  ininniiti-  !  t 


^iH,(j<^,T«j7.  The  nuiulier  of  :«hai'&s  of  i-aptt«l  stock 
iwiied  was  5,lS5,i80,  and  the  total  par  value  vena 
*i»-M'.i0.87i».  T!n'  avonijrc  v:ili!c  nf  tlu-  shares  \v:i- 
i(H7.76.  The  divideiifJs  paid  uukhuUihI  to  ^,^44,0^1, 
or  5.4  per  cent  of  the  total  par  value  of  shares  iaaiied. 
The  dividends  ]}«id  in  IViii»syIviiiii;i  iiiiioiiiiti'd  to  10.0 
p«r  ceut  on  the  stock  i:«8ued,  Mlii«  li  wui*  the  largest 
rate  returned;  on  the  other  hand,  the  dividends  paid  in 


i\lv  tw>.  tenths  of  I  i>er  ci'iil. 
There  were  4S,ijjl»  bunds  issued  having  a  jmr  value  of 
919,443,$67;  the  intei-est  paid  reached  $1.<M1.403  and 
tlie  iisse.s>inent>  levied  imnuinled  to  >>l.l:il.77*i. 

J'Suij^oyttii  <i»d  imyrjii.  -Wage-euriiers  wii^titiiteil 
TCd  per  rent  of  the  total  number  of  eraployeca,  and 
their  wiiires  wen-  r.l.'.»  per  cent  of  tllC  liital  siiiai  ii's  and 
wages.  Tnhle  i  ,-.bu\v>  the  average  tmtaher  of  wage- 
enrnf^r»  employed  during  each  month. 


NATUKAL  GAS. 


moulhf  taat.  \ 

Jmrmry  \tai 

rMmmry  B^sn 


AairK. 
■»»•-- 


July  

AUiUM  

geptember . 
Ociolier .... 
Xowntlwr.. 


3,818 

4.133 
It.  DM 
IklTD 
lk4M 

\mt 


»ATB  n*  DAT 


T.iis.1 


II. m  ui  II.  'i... 
0.56«<>«.W.... 
LdDtAl.Zt.... 
l.SIitO  l.l*. 

I  ,  "13  I. 


•-'.yi  t.i 

■J, 7:.  Ill 
:i,rt,i  1. 

5,      1 1 ' 


t.T<... 
■J  ir  i.  . 

■-'  ■!'>,  .. 

•.'74.  

i   

H  ■.>  !  

:i  i'>  

1  


AIIOMU- 

patlaiu. 


4,9  and  orar 


-J 
II 


yaatiintsui. 
I         I  black- 
Et.rH-    File-  «»««b«.o"H  Ji^rw 
nww.  I  meiL     MBIen.  rSi^i, 

'mepbanica.  I 


I 

« 1 

'.1 

mi 


4 


It 
2  ' 
2  i 
*  (. 

-if 
Il» 
I'.",' 
1*.  ^. 
121  . 

«7  I. 

a»  . 
» 

14  1. 
1  . 
W  . 
37  . 


The  mioimam  ar4;nigo  number  of  wiifre'CarnerHetii- 

ploycfl  W!»»  ."..'iTT,  iliirinj.'  tlw'  niontli  of  Fohniary.  imd 
tiie  uiiixiuiiuu,  ti,3;'.7.  duiinjf  December.  Tin'  n-ji-o 
ira8  ^reat  during  the  !«iimnier  months,  bnt  wan  mtt^t 
to\Minl  till'  <'l<i-.c  of  till'  yv.iv.  wIk'Ii  u  iiiiiiiIk'I'  of  liirtro 
imtunii  ga*  umin-?  weif  constructed  in  \V't!i*t  \'irginiii. 
Ohio,  and  FeniwylTMnm. 

Of  tlio  tijt:il  iitini!>cr  of  M!ii,M'-ciinii'rs  i'in|>l<>\'t-il  in 
tUe  United  Stato-  «lmiii<;'  VM^-l  by  luitui'al  ga»  couipu- 
nie»,  94  per  cent  fcxind  employment  in  Pennsylvania. 
Indiana.  O'li  i.  and  \\'(>>t  N  ir^fiiiiu. 

lu  lL<'  lol lowing  table  the  mi»il>er  uf  v»»gt'-eurner^- 
fit  each  8p«><-ifi«>d  rate  of  pay  is  «hown  for  the  vnrion^ 
clatiiWB  of  emplojeeii: 

Tabls  5. — Anervge  nvmher  of  vage-tyttwrt  at  ifecijM  dailjf  raUf  af 

pa;):  IMS. 


lUHi  I 
US 
Jl 

10 


11 

10 

« 


<.)f  the  wage-wimprs  80.2  \»r  cent  m'oive<l  between 
$1.50  and  $2.40  jht  dny.  The  boi«t  p«id  waj,'e-eanu'r« 
were,  thoso  I'las-itiod  us  niiiciiinir'ts.  bliirl\Mnitli-.  cai 
pentcr»,  and  other  mecbanics.  These  ui-*'  inlru^leU 
with  mnnipiilntion  of  the  wetk.  dripA.  and  |ii|>c 
in  tlie  field,  and  have  cliarj^c ()f  the  lines  am)  rejriilutoi-s 
in  the  cities  and  towns.  Altlion>.'h  the  work  is  not 
often  labortOQs.  it  rp<(iiii<'>  j^oinI  judirinfiit  and  sjwvial 

ti-tiiniii<;'  to  d<'al  siin'i'-sfiUly  with  the  v:ii  n  i-  i  ■  i i  H- 
tionn  that  require  perssuiial  atteution.  The  euipluyee^ 
classi-fied  under  the  head  of  '"all  other  wage-earnerx" 
iiR'ludf  liiK'  x\aikers,  iffiiilator  wrttchiui-n,  men  who 
relieve  the  welb  and  drips  ot  salt  water,  men  who 
carry  out  iDstructiont*  as  to  the  reguhitlon  of  pressure 
on  the  main  line-  liy  o|)CDin^  or  clo«iDg  tho  gates  at 
04  in 


tlio  welLs  and  men  engaged  in  pnllin^;  out  welL-^  and 
i-etubing  them  as  exi^ndes  may  n  (itiire. 

( ',iiili;irt  ir,,.  ' .  I'll  sidles  tlu-se  waffe-eanier-  :iver- 
aj{e  of  3,2ti.H  w  ui  kiueii  were  employed  m  rig  buildci>, 
drilleiii,  and  helpers,  and  were  paid  l>y  («ntractors  for 
drilling,'  wi-lis.  Thi-  nnmbi-T.  ;iiM'>d  to  the  4.*i7>  waj/e- 
eariier.-s  in  tin-  reixniar  em|»lox  oi  the  natural  ijiis  com- 
panies, ioerea"-,.s  the  lumiberof  wu}.'e-i  arii<  rs  <  iiipl<iyed 
ill  the  natural  pis  industry  to  The  worKiiier 

<nnployed  liy  the  eA)ntrui  l i>rs  in  buildinjr  njfs  and  in 
drillinif  wells  are  specialists  and  are  usually  men  of 
mofrthiin  !  irdinarv  ability  and  bodily  sireiifrth.  Thi'ir 
\vaj.re>  an  i.ij/h.  mnifinjr  from  SM  to  ^.OU  per  day; 
their  total  earniiif^s.  however,  are  not  i^reat  because  of 
the  time  lost  in  mo\  iii<,r  from  one  location  to  another, 
which  occur.-  I'reijuenliy,  as  a  well  is  oonipletetl  usually 
ill  from  twenty  to  forty  days. 

The  fontraetors  are  jreiieiidly  paid  by  the  foot.  The 
price  varies  <rreally  becau-e  of  the  diH'en'iiceis  in  the 
depth  of  the  wells  and  the  eharacti  r  of  th<>  strata pasiSed 
throu<,di.  aiui  the  number  of  diflcrenl  si/cs  <if  casinj^ 
rei[uired  to  comph-te  the  well,  which  may  vary  from 
I.IMX*  to  -2.r>00  feet  in  depth  to  the  gas  aand. 

Wiici'e  only  a  siiif^lc  -trinj^  of  ."»i-incli  ea^inj;  is  used, 
the  priee  nvera>f4  s  about  forty-five  cents  ]>cr  ftrnt;  where 
twostringMof  oa-^in;.'  an-  rci|uired.  the  ]ii  ice  per  foot  will 
avei-jijre  75  cents.  In  the  deep  holes  in  southern  IVnn- 
syh  iinia  and  West  Virginia,  where  three  an<l  in  some 
c«s*  s  four  strings  of  casing  are  ret|ui red  to  coinplcie  » 
tiecp  well,  the  price  raiii^es  from  to  >il..'>o  ]M'r 

foot.  The  riir.  or  derrick,  ainl  the  ca-sing  are  genenilly 
fuiiiished  liy  the  natural  j;as  company,  the  coutnutor 
suppl\  ih<r  i>v  oryifaing  ebu;  thiit  in  necessary  to  complete 
the  well,  and  reccivinjr  pay  only  in  <-ase  the  well  is 
timied  over  to  th«' ga>  cinii|i;,ii\  in  ...••■int  i  .ni'iitnw;. 
The  plugging  or  toes  of  a  well  U-fure  it  i.>  euinplclcd 
r'aiU  upon  the  oontraetor. 

Suppl4i9f  mot&FUJ^i*^  <t»fi  to  ^'^o  tliiii-  oiis  ,  .!■/>.  list  s.'  The 
miriceUanoous  expenses,  which  amounted  to  iiia,til'^,257, 
were  wade  up  of  rents,  royaltie**.  taxes.  Insurance,  and 
sundry  e\|)eiisfs.  The  cost  of  supplies  i»i<!  materiais 
nnionnted  to  !*ti.tiii7,'_'."i.),  and  included  the  cost  of  pipe, 
casin^i.  tubing,  engines,  boiler-.  pum|)-.  drips,  n'gula- 
tors.  and  sundry  other  items  ucces-arv  for  tin-  delivery 
of  tlie  natural  gas  to  the  points  of  consumption. 

lUt^hftmcftf  p&wfr.—Thtt  tiotal  primary  power  em* 
phned  ill  aggregated  Ii>4.1<i7  hor-cpower.  This 

wu»  U9«ed  to  free  the  gas  wells  of  water  and  to  compret<i.<$ 
the  gas  so  that  it  could  he  traa<iported  in  suffieient  quan- 
lily  to  the  j.lace  when  t'  (M-igiiial  pressure  had  dc- 
et-eai!>ed.  Of  lhishorisepowerU4,t>yw,  or yo. 'J percent,  was 
generated  by  steam:  7,088,  or  6.8  percent,  was  supplied 
by  j^ns  oY  gasoline  engines;  and  :i.  1<12.  oi  l*.  1  per  cent,  w  as 
f  uriiiiihed  by  other  prime  mutord.  The  rented  horse- 
power was  two-tenths  of  1  per  cent  of  tho  total,  the 
amount  being  367  horsepower;  of  this,  236  horsepower, 
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or  percent,  was  electric,  hi  udditiou  (i  electric 
iDotoiis,  having  a  total  oajMicity  of  50  horsepower,  were 

owned. 

I*nHiuction, — It  is  estiuuited  tbut  the  Uuitud  Stuteb 
produced  orer  98  per  rent  of  tiie  world'n  output  of 

niitiintl  <;us  ill  Canaila  proilun  t!         per  emit, 

and  the  rest  of  the  world  the  reiiialtiiiig  oight'teutbtt  of 
1  per  cent.  The  total  val«]«  of  the  production  of  natu- 
ral ■Tils  in  the  riiitr."  Sl:it.'-  'nv  1    "'l'  wa-  ?:^t '.S'm  ,K(;3. 

This  is  the  larj^Mt  value  thvus  far  recorded  in  the  his- 
tory of  the  industry,  and  is  equal  to  43.S  per  cent  of 
the  value  of  the  iietrnlouin  ]in"nif  i'.!  iu  {\\'-  y<  ui . 

The  ioUowiug  table,  compiled  from  the  published 
reports  of  the  United  States  Geoli^cal  Survey,  shows 
the  production  of  natural  gaa  from  1872  to  1903: 

Tabuc  0.— I'MfiM  o/  pndvOiM     witwnt  gat:  I9I9  U>  190*. 


Viilli,' 

Vf.All 

Taud  

»«.lfl0.liW 

«10.0I2,Wiit 
•1.VK17.MHI 
•23.tr.".'.  liT-. 
«21,1<I7.  m 

IWW  ,  

\fr,   

IWIK  ,  

im  

t8»  

m\  

\m  

1901  

VjtJl  

1 

IV.'.  M -J 

■i'.v.,M:i 

.V.«.fT7l 
Of<..0T7 


'  Value  «I  coftl  and  wood  db|il*ee<l. 

If  it  Ite  assuoied  that  tii>  average  of  7  cent-*  per  l.iMt(» 
culiie  feet  wu.-f  the  price  of  natural  gas  from  the  tiiii<'  it 
wa.s  tir.-st  introduced  in  1872  until  the  close  of  \S)\\\>,  the 
total  vulncof  llieprixluet  fitrthose  vear-i  7,7."i7,7Hl  - 
would  indicate  a  volume  of  ^,d3!^.3i>6,15S^,(XMI  cubic  feet, 
if  it  were  possible  to  confine  this  immenro  quantitj'  of 
naturni  yu.'*  in  a  tank  whose  section  was  1  sipiare  mile, 
and  if  the  density  would  reuiaia  the  Muuie  throughout, 
it  would  require  a  tank  30.8  miles  long;  or  it  would  fill 
a  \n\n'  havinjr  a  diameter  of  <>7i  feet  encirdin-r  ti»e 
globe.  This  quantity  represents  a  fuel  value  equal  to 
226,969,800  short  tons  of  coal. 

I>!irgc  us  tills  quantity  of  natuml  jrii.s  may  seem,  it 
probably  does  not  I'epreaent  more  than  one-half  of  the 
amount  that  has  been  taken  from  the  original  reservoirM. 
Till-  iMih  an<l  even  more  re<'ent  devi'!'>]iiiMiit  ^vn- 
accuui])unicd  by  protligate  wuhte,  iuid  lari^e  cjuuntitic.s 


were  alt>o  lo.st  during  the  dex  elopmeut  of  the  nuiucrous 
petroleum  fields,  as  many  of  the  rocks  above  the  petro- 
leum  stnitn.  wlu  n  pi.  reed  by  the  drill,  were  found  to 
contain  ^^'cat  (puiuliiie;9  of  uatural  gau,  which  Wiu  allowed 
to  fiow  into  the  air  until  it  wea  exhausted.  In  the 
c.irlv  (!rvi  liiptTif^nt  •nonie  ()f  the  largest  fields  many  of 
the  tirst  w  ells,  when  the  pressure  was  greatest,  were 
permitted  to  discharge  immense  quantities  Into  the 
Htnini;ph<MT>  foi'  months  and  vcnr  -,  Ttirehes  and  eseap*- 
pipt!.s  were  allowed  to  consume  and  blow  off  great  quan- 
tities. There  seemed  to  he  a  general  impression  that 

tli('~.'  ^^it'ut  reservoirs  of  natural  gjis  «ere  practically 
inexhaustible.  The  methods  employed  iu  applying  the 
gas  in  mills  and  factories,  and  also  in  domestic  service, 
were  wastefti)  in  the  cNtreme.  For  many  years  the 
iiatui-al  gui*  companies  allowed  their  cuatouicr.s  to  cou- 
auHie  any  quantity  that  would  pass  through  a  certain 

si'/oil  nrrtiro.  'Vhv  inf!!^  ijp;!  fnrtorics  usually  paid 
according  to  the  amount  of  tinisbed  product,  UMUg  the 
gas  as  they  saw  fit,  which  wan  often  in  the  nwat  crude 
and  e^■tn^^■;t'J'Mnt  manner. 

In  a  iacusur<>  this  condition  wa*  brought  about  by  a 
number  of  (omjianies  ownin|pwellt  In  the  .siiiue  Held 
<iver  which  the  de<'lining  pressure  adjustnl  it-elf. 
When  the  pressure  Ix-gan  to  decline  each  owner  made 
an  attempt  to  n*ali/(>  the  (greatest  revenue  liefore  the 
held  l)ocame  exhausted  tri  "uch  an  pxt<>nt  that  his  pipes 
could  not  deliver  suHicienl  natural  j|us  to  cause  the 
returns  to  be  prolitable. 

It  has  lieen  estimated  that  since  the  beginning  of  the 
industry  the  givatest  quantity  <»f  natural  g:is  was  <  on- 
siimed  in  1S^,S.  This  (|uantity.  cstieiuited  to  have  been 
not  less  thfn>  7:  >  .oiK),UOO,000  cubie  feet,  wns  partly  ntil- 
ized  and  puily  wasted.  It  is  estimated  that  it  din* 
pluccfl  fuel  to  the  value  of  !?2-i.ti2'.>.>i7.'),  which  gives  an 
average  oi  '6  cents  per  1,1KI0  cubic  feet. 

Because  of  the  nature,  oceurrenue,  and  uses  of  nat> 
ural  pis.  it  is  a  very  dilHcult  titsk  to  ascertain  the  exact 
value  aud  quantity  coueiumed;  every  eli'ort,  however, 
has  been  made  to  secure  these  totals,  and  each  succeed- 
ing year  the  recoi-ds  have  been  in  ai'  i  t!i.  true  amount, 
and  the  quantity  unreported  lia»  griuiuiilly  become  le«s. 

The  following  table  gives  the  mine  of  tiie  natural  gaa 
priwiii.  rti  iihii  till'  valii(>  of  that  «'on»iumed  in  the  United 
btate-s  from  ISHI.*  to  iy02,  by  states: 
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Table  7.— VALVE  OP  NATTm.1L  GAS  PRODUCED  AND  COKSDMED,  BY  STATES:  1809  TO  1908. 
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^?mn  Viiited^WtwOeologicAjiiiurTcr,  "Mttionil  Rtwmimaf  ttn UnHeil aum" 
*  A  pnrtlan  of        WM  rnoffunKid  in  Cnlcf^gn, 


'  Iiu  ltnI(  -<  Iii.liHM  T.  rritory  iirnl  ToiiicntM-. 


,  111. 


Mult'  tbiin  iiiiK'-ti'iitlis  iif  tilt'  natiinil  irii^  cmtput  <>!' 
tho  I'liitotl  Stut<^s  WHS  j>1(mIiu<h1  aiul  con.-uiiiod  in  I't'iin- 
syU  ania,  Jndiana,  Ohio,  West  Vii  trniin.and  New  York, 
TIh'  prorlufHim  was  in  cxce»$  of  th<>  <  iinsmnption,  as 
fi»ll<»w>.:  s-_'.!il7.<tii7  ill  West  Virginia,  $4uy,af;o  in  Penn- 
8vlvaiii  L.  >:  :i.L''il  ill  IiMlttna,andtl09,S75iii  Kcniuckjr. 
On  »lu'  otiior  hiunl.  thf  consiiriiption  oxi-miiMl  tlu^  pni 
rlurti.Mi  hy  ijii>.-l;^0.:ios  in  Ohio  mul  }>y  ?^l.;!7T.ll»S  in 
New  York,  (tai  was  supplied  to  Ohio  from  IN'iiii- 
syivaiiia.  West  N  iiyinia,  Kentucky,  and  Indiana.  A 
eonipanitivciy  iii>i<riiiticiiii(  unioiint  from  Canada  was 
f(>nsunM>d  in  New  York;  the  jrreiil  hiir.s  nf  the  supply 
for  tlii-  Mate  eniiie  from  i'ennsylvania.  Althou^di  jjfjis 
was  furnislie<i  to  Oliio  and  New  York  from  reunsyl- 
vania,  a  largv  quantity  i»f  the  i.'as  (dtisuuied  within 
Pennsylvania  wa-  liiouj^iit  from  \Vest  \'irj;inia.  From 
Indiana  jrus  was  st>nt  to  Illinois  a>  well  as  to  Ohio. 

In  Indiana.  Kai  -i^.  and  Kenliicky  tiie  value  of  th«' 
natural  gas  prfxluci;d  exieeded  the  value  of  the  p<  rio 
l»»uni.  The  valno  of  nntiirai  jjiis  in  Pennsylvania  in 
was  only  >Ni<|:;.'.M<i  le-s  than  that  of  ilie  petroleiini 
prodnet  of  the  state,  in  this  state  the  largc«it  part 
of  the  total  valtin  of  the  output  of  nataml  gasandpetro" 
leiiin  was  ohtained.  The  eonii)ined  value  of  ]>elro!einn 
and  nuturai  {(Uft  in  10(>2  amounted  to  440ii,^<}6,6U2,  and 
ranked  next  to  eonl  In  the  Hut  of  the  values  of  the  crude 
mineral  pi\)dtic(s  of  the  rniteil 


Oiiirri'iK,.    In   the    I'nited   States   tlie  prineipnl 
soiuee.s  of  iiatinal  ifas  so  far  lievoloped  are  alonjr  the 
west  flank  of  the  >rreut  Appalachian  uplift,  extending 
fron>  western  New  York  to  eentnil  Kentucky :  also  on 
the  ( ivwtof  the  preat  t'ineinn.ati  uplift,  extendinjj  from 
'  oentml  Kentucky  nortlnvartl  into  iiortlnvestorn  Ohio 
and  eeiittal  Indiana:  uikI  in  sontheasteni  Kansas.  The 
ai-ea-  thus  hriefly  descrihed  inclndo  tlie  main  natural 
;ras  tield>  whieli.  in  1!Hil>.  jiroduced  99.ft  per  cent  of  the 
entile  outptlt  of  the  I'nited  .States, 
j      Natural  gas  is  found  also  in  limited  (piantities  in  Cali> 
I  foraia,  Utah, Colorado,  South  Dakota.  Missouri.  Texaa, 
'  and  Ix)ui>iiana,  aDdacon>i<!erahle  amounl  has  heen  pro 
duted  in  these  states,  altlioujrh  the  pools  lack  the  urea, 
volume,  and  force  of  thos«-  fr>und  in  the  Appalachian, 
'  Lima-Indiana,  and  KansuN  tield.s. 

East  of  the  .Mississijipi  river  natural  jras  is  found  in 
the  nick  formation  of  t he Faleoxoic age,  extending- from 
the  hi},'h4'st  ( 'iU'boniferoU8  strata  down  to  the  stratum 
that  is  lower  than  the  Trenton  linn'stone,  while  in  the 
We>t  and  Southwest  the  lields  containing  the  gat  are 
:  much  morc!  recent  in  the  geolo{ri< v,  ;tle. 

The  reservoirB  in  whieh  nntni-.il  -a-  is  usually  found 
are  conipo-^ed  of  jxiroiis  sandstone  or  limestone.  In 
!  WHnecnseB  a  limited  quantity  of  the  gati  ha^j  heen  found 
I  in  shales,  but  this  jpw  may  he  rei,'arded  a»  havin^r  }.M"adu- 
nlly  accumulated  from  the  underljing  rock  formation. 


The  detailed  statistics  of  the  iiidu^trj  for  LWM  avc  j  Ahut^t  invariuhly  ihu  large  reservoirs  have  Iteen  de 
given  in  Table  8.  I  veloped  in  the  .strata  on  or  near  the  cre.>t>  of  the  aidi- 

DE2SCRIPTIVB  clinal  or  rock  wiivc-f,  while  |>etr<>lruni  lias  liocii  j^cner 

ally  collected  on  tiie  lower  horijM»n;  and  fi%quently  salt 
water  is  found  at  a  still  lower  level.  Sometinies, 
howe\i  r.  the  jjiis  tield.->  are  entirely  isolated  from  the 
]jetroteura  producing  area«i.  There  at*  three  leading 
i-eqniKitee  necessary  for  the  aecumnlation  of  natural  gas 
ill  merrliaiitahle  quantity.    These  an'  as  follows: 

Fiitit.  An  open  or  porous  strata  capable  of  storing 
the  gas  under  pressure. 
Second.  A  olate  or  ahale  ooveiing  of  this  porons 


The  principal  elements  in  the  composition  of  natural 

pis  are  carlion  and  liydrojreii.  which  are  comhined, 
practically  in  the  proportion  of  per  cent  of  carbon 
and  25  per  cent  of  hrdi^gen  forming  OH,,  known  as 
mui'sh  jras  or  methane.  This  eonslitiites  fidiii  !M»  to 
U7  per  cent  of  the  ditierent  varieties  of  natural  gus. 
The  elements  which  go  to  make  up  the  i-emainder  are 
lutrogen,  oxjgen,  carbonic  add,  and  hydrogeusulpbide. 
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strntii  to  -I  ul  ill  ihc  upper  surfiiiM'  luid  tin-  fnicluitw  t)f 
tht>  sti;it;i  -  iiunitod  u  itb  natural  <riis. 

Tliiiil.  A  siillicit'iit  flexure  or  relief  of  the  >trala  to 
enable  llie  ^elJll^ltion  of  the  salt  water  and  tbe  i>etroleum 
from  tlie  imtural  pi.-. 

In  order  tlmt  the  production  of  the  gas  niuv  (h 
prolitubU'.  the  m^ervoin*  tiui>t  1m'  jKtckeil  witi»  in^\i 
presMiro  gus  over  a  hirp-  an  i. 

The  original  nn  k  presisure  has  been  fiKind  in  very 
manj  instances  to  equal  the  hvdrostatie  weijrht  of  a 
column  of  water  of  a  hdgllt  equal  to  the  distance  from 
(he  point  where  the  roservoir  is  i»iereed,  to  t!ie  surfuee. 
If  it  takes  I'.H  feet  of  head  of  water  to  equal  1  pound 
totbesijuare  inch,  or  4:5  pounds  to  the  hundred  feel, 
then  a  depth  of  I.oi.hi  feet  will  equal  4^0  [iound»  to  tJie 
square  ineh.  This  proportion  of  the  depth  to  the 
pressure  has  )>ecti  proTcn  to  he  quite  near  tboactaal 
results  obtained. 

The  rock  pressure  and  the  iiuti»ut  of  >fas  wells  are 
iL'siially  mea^ared  when  the  well  is  m-n  n  i  l  they  are  at 
their  ina.\iimmi.  Even  the  lonjrt^st  life  of  a  yas  well  is 
short,  and  the  rock  pressure  dccimscs  witli  every  foot 
of  iiatunil  ipis  taken  out.  It  is  not  lUlial  for  wells 
having?  the  greatest  ro<'k  pressure  to  produee  the 
jfrcali'st  volume  of  natural  gsis.  a«>  svu  oix'ii  jji^iblo  sand 
gives  up  its  stored  produefs  mOTO  npidly  than  a  sand 
of  closer  texture:  therefore  the  more  open  the  texture 
of  the  -strata,  the  shorter  hut  rnon-  vijrornus  will  prob- 
ably be  the  life  of  the  pool.  .Many  ))ools  that  were 
mostvigoroWi  are  :i!mo»t  entirely  dcistituto  of  natural 
ga-s  to-day.  Tin  j^a-  in  some  of  them  bos  been  ho  far 
remov  ed  by  '."as  pumps  that  when  tbey  are  opened  the 
air  flows  into  the  vacuum  in  the  porous  stnita  once 
packed  with  high  pressure  goi*.  In  many  \  ir>,'iri  fleld.s. 
esjx'eially  in  the  beds  of  streams,  inmunenible  small 
vent^  and  bleeders  are  often  found,  from  which  (here 
is  an  eacape  of  more  or  less  natural  gitu  in  the  form  of 
bubbles.  Ajrainst  the  hydmstatie  pre-sure  the  liubbles 
tiiid  vent,  aud  escape  into  the  air.  As  the  prei^ijure  de- 
creasej).  the  water  nsnatly  climbs  up  to  wait!  the  more 
ole\;it('i!  piniiimiif  tin  irservoir.  Thes(>  intnunenilile 
vent>>,  during  the  ugcs  tliat  have  po.ssed,  have  acted  as 
safety  Talves,  and  have  allowed  the  escape  of  many 
millions  of  eubie  feet  of  pis  iiit«i  the  atmosphere. 
The  coutentH  of  the  known  rciicrvuirs  are  probably  but 
a  small  fraction  of  the  gas  that  has  been  dissipated  in 
the  air. 

The  search  for  aud  the  production  of  petroleum, 
moreover,  has  caused  a  great  loss  of  natural  gas,  aiuee 

fre(|uently  the  i;:!-;  f"unil  in  the  hiifher  pi  i  liniuif  the 
(uud  cunlainiti<{  the  ijutroleuui,  aud  is  tapped  before  the 
petroleum  is  reaehed.  In  many  ca«es  the  natural  gas 
has  iMfti  allowrH  to  tin'.',  into  the  ataio-phere  aud  Ik' 
waiitvd  uutil  the  pre.s±>ure  wa^i  butliciently  exhau.stcd  to 
permit  drilling  to  proceed. 

In  the  rjK'-f  iin[)ortant  lields  of  Pennsylvania,  the 
origiual  rock  pressure  varied  fi-om  JiTii  t«  i,ix«»  potuub 


to  the  s(|iiare  iii<  h.  theaverajjo  being  about  T<m»  jwunds. 
!  The  output  of  some  of  the  larj;est  wells  in  the  state 
'  raugeil  from  7,5tM->,' mjo  to  2j,ihjo,OU< J  culiic  feet  in  twenty- 
four  hours.    A  well  prodtieing'  a'wut  l.«iOf>.iH)<»  cubic 
feet  i-  considered  a  piod  widl. 

Sonu'  of  the  orij^iual  welhi  in  the  Trenton  tield  in 
Ohio  ipavi-  larp'  output*  when  first  opened.     In  the 
j  \  iciiiity  of  Kindliiy  and  Rairdstctwn  seveial  very  lar>je 
wells  were  develitiM'd  dnriny  the  early  hit»torv  of  the 
tield.  when  the  orijiinal  rock  pressure  was  about  450 
jiomxls  to  the  -(piare  inch,  and  several  wells  near  the 
location  named  produced  from  ."..oon.iMio  to  17.*">it.iio() 
cubic  feet  in  twenty-four  houi's.    .Now  there  is  an  ax'er- 
iii;e  of  leas  than  i'ti  jK)unds  of  pressure. 
I     The  more  recently  devcU)ped  field  in  Kno.v  county 
I  near  Mt.  Vernon.  Ohio,  contains  a  number  of  wvlh 
with  an  output  of  from  5,iMMJ.oi>n  to  i»,(>iNi,r)00  cubic 
I  feet  in  twenty -four  hourt^  the  original  rock  preasure 
I  being  about  680  pounds  to  the  square  inch.   The  gan 
in  this  lield  is  foiuid  in  the  Clintmt  limestone,  at  a 
depth  of  aliout  l,hr»()  fet;t. 

Nearly  all  the  natural  jnis  produced  in  Indiana  comes 
from  the  Trenton  limestone.  The  wells  at  tirst  were 
generally  large  producers,  the  output  ranging  from 
t.(XtO,000  to  10.(HK>,000  eubio  feet  in  twenty-four  hours. 
The  <ui;final  rock  presume  was  '4S<  pounds  to  the  sipiHro 
inch;  it  is  now  less  than  7U  pounds  and  even  this  Ufiht 
pressure  is  beiu},'  rapidly  dimintdKMl.  There  are  local- 
itie.i  where  the  original  pres^^ure  i«  exhau>t(Hl. 

In  West  Virginia  there  are  a  number  of  powerful 
gas  wells,  the  praductive  sands  of  wbirh  are  deeply 
buried.   The  Bi<,'  Moses  well,  on  Indian  creek.  Tyler 
county,  was  in      day  one  of  the  very  largest  wells 
I  known,  and  for  a  few  yenr«  delivered  immense  quanti- 
ties of  ^rjis.    The  e-iim;it  ■  '  ouljiut  of  this  well  when 
.  Iir»t  opened  was  3i»,oou,auo  cubic  feel  per  day.   lt»  life 
was  only  about  two  years,  the  nearaes.0  of  petroleum 
deposits,  which  wore  s(K>n  after  developed.  alh)winjr 
]  the  .cHcape  of  ga-s  and  a  great  decline  in  pressure  soon 
■  followed.    There  are  numerous  deep  wells  In  West 

Virj/iuia  that  have  a  rook  jiressureof  over  1  .ucio  pimnds 
-  to  the  square  inch;  in  some  instanccit  l,dVO  pounds  is 
!  recorded.   A  nimiber  of  ileposits  of  natural  gas  have 

lieen  found  in  three  or  euore  distinct  sands  or  horizons; 
the  de4?po«t  welU  uica^ure  about  U,:ftJO  feet.  During 
the  )-ear  1900  a  very  large  natural  gas  well  was  drilled 

near  ( lotnlhop^'.  in  the  southern  part  of  llarrisou  county. 
This  originally  liad  an  output  uf  4^,0U0,tHH)  cubic  feet 
'  per  day.  There  are  numerous  wells  in  this  section, 
and  in  the  western  portion  of  .Marion  and  .Mi)iu>iiL':iIi;i 
counties  there  are  many  with  a  capacity  of  from  l,0'.X),t-H  '0 
to  15,000,000  cubic  feet.  Wetxel  county  also  contains 
jiouerful  gas  wells  witli  a  depth  of  from  2,700  to  3,100 
feet. 

j     j^outhenstoTO  Kansas  has  developed  very  fair  natural 

pis  wells  of  jruod  enduranci-,  the  r"rl.  [.lessiue  of 
vvhieli  is  from  -^ao  lu  o6o  pounds*  to  the  square  inch. 


Digitized  by  Google 


NATURAL  GAS. 


773 


Many  of  them  Imve  a  voliiine  of  over  7,UOO,OUO  cubic 
feet  per  day,  tho  depth  h      ahout  900  fpet. 

lIi>iini>iiK  The  oxistctMe  of  imtiinil  jru-^  was  dis- 
ooiiiered  Uirough  the  otwenration  of  babbles  in  epritig» 
and  streams,  mnnr  of  which  would  sustain  a  flaine  for 
iiti  indolinito  pcriofl.  Tlifst'  spriiijr''  natuni!  vents 
were  known  to  tho  early  pioneers,  while  for  centuiies 
before  they  bad  been  known  to  the  Indians,  who  viewed  ' 
tlit'iu  with  a  <'<'rtain  iinioutit  of  iuvt>  and  veneration.  siiu'P 
they  Lii»t  a  weird  light  at  night  upon  their  eatDping  i 
fprnunds.  I 

TIh'  while  men  drillinjj-  wells  for  salt  brine  wrre  in 

many  instances  surprised  by  the  outburst  of  imprisoned 
natural  gas  when  their  crade  drills  penetrated  the  sealed- 

in  iT'.servoifs.    'I'liese  ontlmrsts  wen^  often  of  sufficient 
violence  to  l)knv  out  tho  drilling  tools,  and  in  .^onie  i 
instnnoes  the  v  i^'nited  and  destroyed  I  lie  prinntire  I 
drilli(i<r  plant. 

In  suliseipient  years  the  t«eaix'h  for  ix'trolenm  devel-  , 
ope<l  many  {mols  of  natural  gas  of  bi<;li  pressure,  and  I 
in  llifi  early  <leveloi>nient  of  pctroleniii  the  (indinjr  of 
thi»  gati  was  considered  a  dangerouis  and  unwelcome  | 
discovery,  although  It  vait  known  and  utilized  in  n  few  | 
loealni<  -  lonjr  before  the  fiixt  well  fnis  drilled  for  pe- 
ti-oleuiu  in  I 

Natural  f2:a.s  haa  been  developed  nlmoat  ontirely  In  the  I 
northeast.  1 11  jioi  tion  of  the  Tnit^d  States,  there  heinj.' 
only  a  few  welU,  coiupamtively,  in  the  wek  and  south-  | 
weat  portions.    In  Canada  some  has  been  found,  a  | 
part  <'f  A  liirli  1ms  been  ronsnrned  in  thi  I'nir -d  States. 
Although  nuturul  ga.'j  in  ditttributed  largely  over  the  , 
entire  iflobe,  its  development  and  use  outside  of  the  I 
United  States  and  ( 'amn!;)       lii'i-ii  iii>iL:"iiiti<      .    Tin  [  i. 
i*  at  prcstnit  a  oiwill  cousuuipliou  of  natural  jjils  in  Eug-  | 
land,  in  Sussex  county.  Holland  makes  use  of  it  for  I 

t'l"  jiiiitirtl  iiluniiiiation  of  two  small  villages  on  the 
Zuyder  Zee.    Cialicia,  Kouuiania,  Russia,  India,  Per»ia, 
and  Japiin  use  it  in  a  limited  way  in  the  operation  of  | 
j)etroipuni  wells  and  in  refineries. 

One  uf  the  luu^l  uuted  natural  ga.s  vents  or  spriuj^s 
located  by  the  pfoneers  was  on  the  northern  bank  of  | 
fill'  K'.mawha  river.  In  West  Virjfinia;  this  ^jirinij  was 
\  i.sited  in  1T7U  b\  (ieueranVashingtou,  w  ho  was  greatly 
impressed  by  the  phenomisnon.  There  wam  also  a  well- 
ktit5\v  i!  jras  sprin;^  on  tlie  Bijj  Strirh  \-\\  \-x  .'iH  ~  a'lovc 
its  luouth;  ami  uuiiieruu»  sprinijs  were  known  to  exist 
on  what  has  been  called  the  St  >Iary»  uplift,  which 
extends  2."i  miles  north  from  Hiirnin^r  Sprinfrs  o,,  \\w 
l.iltle  Kanawhii  ri^or.  In  the  early  history  wolls 
drilled  fi»r  salt  water  in  the  area  extending  from  the  i 
runihtsrland  rivei,  K\.,  to  ahovt'  th(>  month  of  the 
Iviskiminitas  on  llie  Adegheny  river,  very  often  de- 
veloped large  flows  of  natural  <ras.  In  sonje  eases  the 
flow  (d'  these  wells  was  persistent,  in  other  cases  it  wai^ 
soon  exhausted. 

The  earliest  eeoiioniie  use  of  natural  g:'^  in  this  coun- 
try  was,  in  all  probability,  in        when  it  was  used  in 


the  lighting  of  the  village  of  Fredonia,  Chautauqua 
county,  N.  Y.  On  the  banks  of  the  C^nadaway  creekt 

on  which  I'redonia  is  situated,  a  well  l  A  inclir's  in  diiUD- 
eter  was  drilled  to  a  depth  of  -il  fettt,  and  from  this  was 
obtained  a  flow  of  natural  sufficient  for  30  burnerv, 
the  light  i»f  each  of  whieh  was  eiMisiderod  to  he  e«pial 
to  that  of  two  good  candies,  bevoral  years  later,  in 
1835,  a.omnll  {^someterwasintrodnced,  and  afterwards 
a  nund)er  of  shalhiw  wells  werti  drilled,  and  from  these 
more  or  less  natnnil  gas  was  secured.  In  l(i71  a  well 
developed  a  very  larg«'  flow  of  natund  gas  when  at  the 
(h-|)th  of  1.l'0(»  feet  it  pierced  the  ( 'orniferon-  limestone. 

A  well  dug  for  water  at  Findlay,  Oliio,  in  1638  pro- 
duced large  <ptantities  of  naturid  g-.is  near  the  cresst  of 
the  great  (.'iiieimiati  uplift.  The  giis  was  rolleetod  ami 
conveyed  into  tho  house  of  .Mr.  Daniel  Foster,  where 
it  was  utilized  for  nearly  lif  ty  year.s,  until  tho  regular 
development  of  the  great  Findlay  gas  field  began  in 
November,  iStvi. 

In  1841  natural  gas  was  developed  in  association  with 
salt  hririe  in  a  well  drilled  on  tho  Kanawha  river  in 
West  Virji^uia,  near  where  an  original  gas  spring  was 
located.  The  pressure  was  sufficient  to  force  the  salt 
hrino  nj)  into  a  large  hogshead  wiicre  the  salt  and  gjis 
were  separated.  The  salt,  briuc  was  diverted  into  salt 
pans  and  the  gas  conducted  to  the  furnaces  under- 
neath, where  it  was  successfully  used  an  fuel  for  the 
evapui-atiun  of  the  aalt  water. 

More  or  less  gas  was  developed  on  Oil  creek,  Ftt., 
and  in  tho  surrounding  section,  )»y  tho  wells  drilled  in 
the  seaix'h  fur  petroleum  in  the  winter  of  I85Si  and.  f  6«i0. 
iteroe  of  these  wells  produced  eras  only,  and  others  prO' 

dui-0<l  hoth  g;i~  ;iii>l  i "  t  [  r.l,  imi      For  sev  eral  years  it 

was  the  common  practice  to  conduct  the  ga^  to  a  isife 
dlstanee  and  there  consume  It  to  get  it  out  of  the  way. 

'l"he  high  pri<'i'  nf  mjil  and  wood  an<l  the  oxiivmely 
poor  road*,  liually  induced  tiouie  of  the  more  venture- 
some to  try  to  burn  it  under  bailers.   This  experiment 

was  so  grcnf  a  -ni'ccs^  tliat  'inriifiil  y;!^  tifMaiti'-  :i  \y.f<-\ 
eilicient  «iubstituto  for  coal  and  wood.  In  its  early 
application,  however,  numerous  fires  and  explosions 
wore  fm.,1  li  hy  ovorpressitrr .  'HiaUM  at  that  tiuu; 
no  automatic  nietliod  of  regulating  tho  proiwiuie  was 
known. 

OiM'of  the  Hrst  applications  of  natural  g!is  fiu-  fuel 
purpuises  was  in  the  year  XHtib,  when  a  luauufacluiing 
company  in  Erie,  Pa.,  diilled  a  well  60O  feet  deep  into 

tlio  I>(>r()tii;in  T!ii-  wcM  pn i;!'H'<'.:l  ;i  r'ufl-^iilerahh? 

uniouni  of  gas  when  lii  si  opened,  hut  the  output  gradu- 
ally declined.  Many  wells  that  were  sufficiently  largo 
to  >upp1y  one  or  two  dwellings  were  afterwarda  drilled, 
in  this  locality. 

.Near  Titusvillo,  Pa.,  in  ls7-',  thirteen  j'cars  after  the 
drilling  of  tlio  lirst  oil  well,  a  |)owerfnl  natural  gas 
well  was  drille<l  on  the  Newton  farm,  nnles  north  of 
the  town.  Tho  gus  from  this  well  was  coiueye^l  into 
the  town  by  «.  2-inch  gas  main,  which  furnished 
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consuinerH  with  light  nnd  fuel.  Afterwards  the  ori^'i- 
uul  HiH-  was  roiiiforwd  )»y  u  .second  one  31  iiifhes  in 
dianiptor.  Tho  two  linos  maintained  a  steady  pressurt* 
and  11  siitisfiictorv  supj)l_\'.  Tills  was  the  (irsl  natiinil 
gas  plant  whi<  h  supplied  light  and  heat  in  any  large 
and  |iennanont  quantity  by  tnothod>*  and  appliances  J 
similar  to  thost'  iti  ti-o  to-day.  It  is  louke<l  upon  as 
the  hoginning  of  the  industry  which  lias  since  assumed 
such  large  proportion-.  [ 

Puring  the  year  l.HT;^  natural  gas  was  succe.s.sfully 
intnxluecil  for  fuel  and  light  at  numerous  loenlities  iu 
Venango.  Ihitler.  and  Armstrong  (  ountiMt  It  was  also 
inlroduoetl  at  Leeehlmrg.  in  Armstrong  county,  in  the 
same  yi'ar,  the  supply  t>eing  ohtained  from  an  aban-  , 
doned  well  drilled  for  oil  in  ISTl,  and  WM  snoOMSf ally  I 
applied  iu  heating  and  puddling  furnaces.  i 

Iron  millfs  at  Etna,  near  Pittsburg.  Pa.,  were  the  tirst 
large  mills  to  be  supplied  by  a  gjis  line  of  any  consider- 
able lenj^h.  The  supply  wa«  used  for  yesn.  This 
line  was  bnilt  in  1875,  and  extended  from  tiie  iron  milltt 
to  the  Harvey  well.  nMirLwrd<'ns  mills  in  Hiitler  eounty. 
a  diiitance  uf  17  miles.  This  well  was  one  of  the  largest 
known  at  that  time. 

Ky  the  close  of  ISSH  sevend  }>iix>  linos  were  supph  - 
.ing  the  manufacturing  estulilislunents  and  the  domes- 
tic service  in  Pftt«burg,  i*a.,  the  supply  In-ing  from 
the  Murry.sville  pool,  in  Westmoreland  county,  which  , 
had  been  developed  nevenil  years  pri'^  iou»ly.  In  188d 
the  Gmpeville  and  the  Sjx'echley  \mo\g  were  first.  ( 

developed.  The  increase  in  its  use  was  i-eniarkuble. 
and  a  number  of  pools  in  Waiibington,  Butler,  and 
Beaver  wnintles  were  opened  up  and  connerted  by  ' 

pi|:ic  In    I>s(',  yjis    (icM    ill    I'ilii!I;;>,  r)l!i(i. 

began  to  be  projuiucut.    Afterwards  u  large  field  iu 
Indiana  was  developed.    The  development  of  these  | 
large  reservoirs  of  natural  gas.  hitherto  unknown, 
seeuied  to  ituprei<'S  the  general  public  and  many  of  , 
tJie  operators  of  natural  gnu  iields  with  the  idea  that  | 
these  iTservoirs  woiv  practirnllv  inovliniNiiVilr ,  The 
fact  that  the  quantity  of  ga.s  withdrawn  from  any  of 
the  large  fields  by  one  or  two  wells  decreaaea  the  vol- 
tinri'  and  pressure  very  slowly  caused  a  false  impres 
sion  a.s  to  the  extent  of  the  reservoirs.    A»  ihtt  fields 
were  developed,  however,  and  many  wdls  reached  the  | 
gas  re.s.ervoir<.  tlir  decline  in  the  prewnre  became  more  I 

rapid  and  noticeablo. 

In  Pennsylvania,  Ohio,  and  Indiana  immense  quan- 
tities of  Wffe  consunied  in  wasteful  and  extravagant 
display,  wliikl)  in  nunnTous  instances  almost  turned 
night  into  day.  This  extravagance  was  iiol  realized 
iititil  tlir  rields  began  to  he  seriously  depleted.  In  the 
niill>  ami  t'aetories  the  application  of  gas  as  a  fuel  was 
made  in  a  wasteful  and  onaeientific  manner:  at  least 
double  the  (piantity  of  gfis  necesiMry  to  do  a  given  ; 
ain«)unt  of  work  was  cou.sumed.  I 

In  IsiHiand  IS'Jl  many  reforms  tending  to  improve  | 
methods  of  storing,  transporting,  and  consnniing  natu 
ral  gas  were  inaugurated.    The  meter  was  introduced,  , 
which  at  once  made  it  to  the  interest  of  the  consumer 


to  si-v  that  consumption  \v:is  economical.  The  well.s 
were  controlletl  from  itu  lii  ad  othcc  by  telephotie.s,  so 
tisiit  when  the  supply  wai^  mora  tluin  enough  the  gates 
at  the  wellfi  were  shut.  The  wells  were  watched  njore 
vigilantly,  salt  water  wits  kept  out  with  more  care,  and 
leaks  and  joints  and  all  pipe  connections  were  cairfidly 
examined  and  rej«iired.  The  use  of  large  pijx-s  by 
miiuy  of  the  g;»s  compauies  liegun  about  thi.-s  time, 
enabling  them  to  send  larger  qoantltiea  to  points  of 
eon.fumption  at  reduced  pre)>sure. 

(  Wm.  Natural  gas  is  used  principally  as  a  source  of 
light  and  heat  in  domestic  ser\  ice.  It  ig  employed 
extensively  in  industiial  establishments  for  many  pnr> 
po.>es.  notably  in  the  manufacture  of  gla^,  in  the  gen- 
eration of  steam,  puddling  of  iron,  in  roasting  ores,  in 
heating  furnaces,  and  iu  the  mamifacture  of  stfnd,  and 
it  is  also  utilized  asa  sonrco  of  power  in  the  gas  engine, 
in  drilling  and  operating  oil  and  gas  wells,  and  in 
pumping  oil.  The  heat  value  stored  in  natural  gnn  is 
greater  than  that  caused  by  any  artificial  combination 
of  carbon  an«l  hydrogen,  and  is  a  perfect  fuel  as  it 
ieisues  from  it**  original  rock-scaled  re!<crvoir!».  No 
preparation  is  nreessarvfor  it*  eonibiistion  and  no  resi- 
due is  left.  It  is  not  affected  hy  ordinary  temperature 
and  it  is  easily  distributed  by  pipe»  to  points  of  ooo* 
sumption.  It  is  a  most  economical  source  of  light  and 
power,  and  an  ideal  hou.sehold  fuel. 

The  illuininating  properties  of  natural  gas  vary  in 
different  localities,  because  of  the  difference  In  the  per- 
centage of  the  lieavier  liydiocarbon.  ethane  .\ll 
the  natural  guti  found  adjacent  to  petroleum  tields  has 
a  larger  proi>ortion  of  ethane  than  the  gnu  faTther  re- 

)\  cd.  and  therefore  tln' I  ;iiiillv|ni\si'i  r. .ii-,i.!criiblv 
greater.  Ordinary  natural  gas,  if  coiLsuiued  with  a 
common  tip  at  the  rate  of  7  or  8  cubic  feet  per  honr, 
will  yit'ld  alM)ut  *>  or  7  candlejxiwer.  In  an  onlinary 
Argand  burner  with  cbiuincy,  it  will  give  alx)ul  13 
candlepower  in  consuming  5  to  6  cubic  feet  per  hour. 
When  natural  'jn'^  i'^  <'onsumed  in  contact  with  a  mantle 
uf  alkaline  earth  (thoria,  eU.),  the  result  in  the  cheapest 
and  beet  illuminant  known.  Wheo  the  price  of  mtnml 
p-ns-  is  25  cpnt^<per  ).oon  t-ihii-  feet,  and  .'>0  candlejjower 
is  obtained  from  a  cotisumption  of  2i  cubic  feet  per 
honr,  the  cost  per  candlepower  pei-  hour  is  only  0.001S6 
of  a  cent. 

Tliert*  wt're  .>lo,iHK»  domestic  consumers  of  natural 
gas  during  lUii-i.  and  it  is  estimated  that  in  the  western 
portions  «if  New  York  an«i  lVnii~\  i\ai,i:i.  in  rcU'-^l  .in  l 
western  \\'est  Virgitna.  and  in  '  Mi  in.  linliaua,  ami  (van 
sjts,  not  less  than  4..^00.(MNi  pei-sons  rt-ceived  the  benetit 
of  natural  gas  used  as  ti  fuel  and  an  illuminant.  Over 
x.OiKi  iTiftnufacturing  establishments  were  also  supplied. 

Tlie  introduction  of  natural  gas  into  the  household, 
for  which  it  is  eminently  fitted,  has  bwn  accomplished 
without  personal  inconvenience  (»r  loss  of  life,  except  iu 

very  rare  -a-'  -.  The  risk  from  tire  is  less  than  when 
wood  and  coal  are  u.'jcd.  There  have  been  some  cases 
of  a.sphyxiation  when  a  stove  liai!>been  burned  inajroom 
without  a  flue  connectbn.  as  it  Bi§itiBBHt  b^^uvOi^Ie 
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experiment  that  combtislion  under  these  conditioDs  is 

imiwrfoi't.  e--]'!  riallv  '■o  if  th»'  air  in  thr-  lontii  Ikh-ohu'S 
mure  ur  le^a  ^jitumted  with  carl>uiui-  mUi  and  tlic 
vftpors  of  water,  the  resaU  beinfr  the  fommtion  of 

poifonoiis  carlK)nii'  oxide. 

Ttio  caluritio  value  uf  natural  gius  yarics  slightly  in 
different  localitJee,  astiioamonntsof  carbon  and  hvdm- 

vni  \ .  Thosp  natural  pixes  which  contain  ihf<  liin  h- 
i?st  iXTrt'iitaije  of  carbon  givo  the  hoAt  results  in  evup- 
orating  water.  The  standard  UM-d  in  iui>u>nrin}>:  the 
ovajx)nition  of  water  is  called  the  liiitish  Thennal  I'nit. 
written  B.  T.  U.,  and  i^^  the  umuuut  uf  heat  neeessary 
to  ntiite  1  pound  of  pare  water  l^'  F.  at  or  near  . 

^\  hirh  thr  tetTijienitiiri-  of  the  niaxitnutn  den-iity  of 
water.  The  quantity  of  air  necessary  for  the  ptul'ett 
cooibusHon  of  natural  gaa  Tariee  from  10.4  to  10.^ 
parts  of  air  to  1  p:irf  of  imtiinil  t/rn.  The  products  of 
conilmslioii  aiT  water  aiiii  cariniiiic  acid. 

The  ultimate  heat  unit^  in  any  f  uel  are  not  all  avail- 
alile  for  tlie  convei-sion  of  watci  into  «team,  a  propor- 
tiun  lic'ing  lost  hy  ludiation  and  in  euusin^  sntlieient 
diaft  to  snppiy  the  fre«h  air  that  i.s  re<juired  to  keep  up 
th«>  fofiiliii'^tiiin.  A  luiinUi'i'  of  lr..i~  buvi'  fully  dennai- 
struted  that  wlu  ii  i-miiiiiiry  taii^  i>  takt  a  in  hurniiijf 
natural  gas  under  boilers  in  actual  M-rviee.  1  eiibie  foot 
of  niitunil  jjas  will  do  the  w  n;  k  ecpdvalent  to  the  evapo- 
mtion  of  1  jxnuid  of  water  ul  and  above  212  K.  Since 
90  cubic  feet  of  ordinary  natural  gas  weigh  1  i»und.  1 
pound  of  natui-.il  ga^*  will  evaporate  2'»  pounds  of  w  ater, 
while,  under  similar  conditions.  1  pound  of  iH-troleum 
will  eva|»rHte  onljr  l6  pounds  of  water,  and  1  pound  of 
good  coal  will  evaporate  but  ID  pounds  of  water;  there- 
fore 10  cubic  feet  of  gas  is  e<pml  to  1  jK)nnd  of  coal,  or 
20.iM)(»  eul)ic  feet  will  etpnil  1  ton  of  cojil. 

Oidy  two  articles  have  been  made  directly  fitMn  nat- 
ural ga.s;  they  are  latnpblack  and  ga&  cuke.  Lampblack 
ie  still  made.  I  tut  gas  eoki;  ceased  to  become  a  product 
when  natural  gaij  an  a  fuel  waa  constuned  in  an  economical 
manner.  In  isolated  districte,  where  it  is  difficult  to 
ccmvey  the  natural  gas  to  marketi,  namerous  welLs  have 
been  made  profitable  by  the  conversion  of  the  gas  into 
lampblack.  The  proeess  is  extremely  wanteful.  the 
anioiuit  of  wirbon  actually  secured  is  piolHibly  not  more 
than  one-twentieth  of  the  carbon  contained  in  the  gae 
eonftomed.  In  the  manufacture  of  lampblack  or  carbon 
black  a  giMt  num)>er  of  small  jets  are  made  to  impinge 
upon  n  pipVf  through  which  thero  ix  n  •'ii  culation  of 
water  to  keep  it  cold.  The  carbon  is  de|X)sited  on  the 
pijii  -  ill  v  ery  thin  Itlin-  and  uccunmlates  very  slowly. 
Automatic  ta-raperii  and  brushes  ai-e  arranged  to  collect 
the  deposit,  m  that  the  flames  can  have  the  clean,  cold 
surface  of  the  pipes  upon  which  to  de|)osif  a  fte^h  sup- 
ply. The  lampblack  thus  itettured  i»  ttaid  tu  be  the  very 
finest,  and  ia  used  extensively  at  home  and  abroad. 

(tuseoke  is  n  product  of  the  trnpf'rf<vt  i  iirnliu-.tioii 
of  iialural  gas  when  the  uncuiuiumed  portion  is  highly 
bested.  Under  such  Gondition  the  gaa  is  decomposed 
and  pure  carbon  is  deposited.  Generally  the  depoeit 


f  wa«  obtained  from  the  ire  boxes  of  the  beating  fur- 

TNU .  -  tKi'd  id  thi>  manufacture  of  wrought  inui,  and 
found  a  n'udy  «ile  for  um-  in  the  manufactnre  of  elec- 
I  trie  light  carbons.  It  is  similar  in  appeanince  to  the 
v<ikv  forniiH)  from  eoal,  and  has  a  metallic  ring  when 
struck  with  a  hammer. 

The  m^aturemtni  of  tfa  outpvt  o  f  ym  v^dh. — To  as- 
certain the  outtlow  <if  fi  cffis  well  in  «'nbie  feet  per  hour 
it  in  neccsiiary  to  tlelermintr  the  momeutum,  either  b^" 
the  application  of  the  Pitot  tube  or.  if  the  pressnre  is 

gitiiter  than  5  poiuuls.  hy  tin-  u«^c  of  •icennito  stenin 
gauge.  In  using  tlie  Pilot  tube  one  end  iif  a  slioot  pi|>e 
is  |)laceii  at  right  angles  to  the  flow  fn.im  the  well  and 
n--  nearly  i-v  en  with  tin'  rii  iil<    uf  the  pipe  as  po^siltle 

,  one-tiiird  of  the  diameter  from  tiie  outer  edge.  Lead- 
ing away  from  this  »mall  nipple  there  is  an  elbow  and 
a  piece  of  yi\]M'  nttMrhed  f<i  n  siphon  gauge,  in  which  the 
gas  presses  liffuiu^l  the  water  or  mercury.  There  is 
als(t  a  s«ale  attached  to  the  gauge  showing  the  inches 
and  ti-nlh-.  of  an  in«'h  of  the  height  of  the  column  caused 
by  tin  inuuu  iiluui.  This  method  of  application  aitd  the 
fornmla  for  determining  the  flow  were  first  a|iplied  by 
Prof.  S.  W.  RobinsiHi.  of  the  Ohio  State  I'niversity. 

CoitijiriKK'trx. — The  jiressure  in  most  of  the  original 
fields  at  tilxl  was  ample  to  convey  laige  tpiantities  of 

'  gas  a  numiier  of  miles  throiiiih  medium  sized  pipes.  In 
after  years  a  gradual  reduction  in  the  pressure  made  it 

}  neeessary  to  install  powei  ful  compi-cssing  machinery. 
At  (irst  gas  was  used  in  the  generation  of  steam  as  a 
motive  power;  afterwanis  the  most  .successful  and 
economical  cotnpressois  were  those  In  which  gas  was 
exploded  directly  in  the  cylindtu-. 

Many  of  these  compressor  plants  installeii  by  the 
natural  gas  companies  are  mo<h>ls  of  the  highest  me- 
chanical efliciency,  some  t)f  the  individual  compressors 
developing  as  umch  as  2,' mm)  honsejjower  and  weighii^ 
from  2o<)  to  500  tona.  The  more  recent  ones  are  so 
constructeil  as  to  use  natural  gas  engines  instead  of 

!  steam  engines  for  motive  power.    By  the  operation 

I  of  compiv.<<sors  with  the  gas  engine  there  is  a  saving  of 

I  from  40  to  fiO  per  cent  in  tlio  amount  of  gaf  u^ed.  as 
i  compared  with  that  consumed  under  Iwiilers  sup|;lviug 
double  expansion  engines.  One  of  the  first  gas  com- 
pressor plants  using  natural  gas  as  a  motive  power 
is  in  use  at  Iblsey,  McKean  county,  Pa.  This  plant 
con:<ist8of  four  horizontal  gas  cylinders,  in  which  nat- 
ural gan  U  exploded,  each  having  a  diameter  of  S6 

I  inches  and  a  stroke  of  4  feet.  These  cylinders  are  set 

tandem,  two  on  each  sid**  of  the  main  shaft,  which  car- 
I  ric9  two  Id-foot  dy  wheels  and  operateti  four  compressor 
I  cyltndei'^.   Two  of  them  cylinders  are  high-stage  oom- 

jiressoi's  and  two  an?  low-stage  compressors,  the  former 
I  being  15  inches  in  diameter  and  the  latter  31  inches  in 
I  diameter;  the  stroke  b  9  feet.   The  main  dimensions 

are:  i^'ugth,  T.">  feet,  and  liicaillli  af  i]\  wln  i  l,  |s  feet. 

lu  thifi  engine  one  horsepower  per  hour  is  produced  by 

the  consumption  of  9  cubic  ftot  of  mtnral  gas. 
Tke  natural  gm  «agiai$^ — Since  the  first  successful 
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use  of  (lie  imtiiral  j^is  oiiyiiio  alnjut  ten  Vi'urs  ago.  Its 
applitutinii  liu-s  hiTd  rapid  uswoll  as  fiiiinoiitly  sui  cos* 
ful;  \vllL•^o^^•|•  iiiituial  pjs  t  imid  bo  sociircd  this  cngini' 
bflis  lifiMi  iiistulloti.  and  has  fully  demoiistnitod  its  econ- 
omy aud  reliahility.  One  of  its  greatest  triumphs  is 
that  it  dispenM's  with  tho  i  ostly  and  extravagant  boiler. 

Ite  merits  ari>  fully  dotiioustnUifl  iti  its  applit  atioti  to 
the  pumping;  of  jwtrolcum  wt  lljs  and  tlio  oix'nition  of 
tho  smaller  force  pumps  used  in  tlie  transportation  of  the 
petrokutn.  Its  jreneral  introduction  into  the  petroleum 
produciug  lioids  lia^  oiiahlcKl  the  operator  to  pump 
econoinieally  small  wcllx  that  otherwise  could  not  be 
opemted,  and  it  has  also  enalded  itim  to  handh^  lar<re 
quiM)tiUe«  of  water  where  petroleam  miut  be  secured 
at  a  small  ontlny.  PietToleum  welU  are  olten  puiuiH'd 
in  clusters  of  from  5  to  -J^).  the  numlwr varying  uc<'or<l- 
ing  to  the  depth  and.  other  conditions.  Where  the 
welb  are  (lomparatiT-ely  shallow,  and  not  too  far  apart, 
they  ran  •>!•  pumped  ivadily  and  with  >mall  loss  hy 
means  of  rods  operated  by  steam  or  j^as  enjjiiu-i*,  for- 
merly deep  wells  were  operated  by  a  sin^'le  boiler  in 
or  near  th<^  cent<^r  of  a  cluster  of  fn»m  1  to  *<  well.o,  each 
of  which  had  a  »team  engine  connected  with  istcam  pipe« 
ndiatin^  from  this  boiler.  The  loss  by  condensation 
when  this  nu'thod  was  use<l  was  very  yreat. 

The  gsm  engine  ha:>  in  majiy  iu^tauceK  replaced  the 
steam  engine,  the  change  often  heinfr  effected  by  the 
removal  of  the  st<'am  cylinder  and  the  suf>stitution  of 
a  gas  cylinder.  The  boiler  is  dispensed  with.  The 
gait  en»^ine  will  run  unattended  for  hoHn»,  as  it  is  only 

rin  i-v;ll  ^   1  !;;it  it  1i.-|-C.'))t  I U 1 1         t  rfl .     Till'  ^1 '  "l !  1 1  r  III;!  1 1  r  ^ 

usually  employed  in  iK^trolcuiu  opcratioiiji  are  generally 
not  well  cared  for,  so  that  the  steam  used  for  the  work 

ac<'<iniplisli<'<l  !,»  oftoii  «T.\trii\  iifj|;uiit.  In  <irili:i;i  i  n  prni'- 
tice  the  internal  couibu»tioH  ei^^inc,  of  wiiieh  the 
natamtgas  engine  i«  a  type,  ia  moat  eeonomieal,  and 

equals  in  effei-tiveness  the  triple  exputsinii  ('nMili>nslng 
engine.  Wheu  the  uatui-ul  gas  engine  i;;  oi>eiiited  iu  the 
most  eoonomkal  inaDner,  there  ia  a  aavkig  of  nearly 
fiO  ]H  i-  ,  rtit  in  fuel  over  that  reipiired  to  he  (•nn--inTu»f| 
under  liuiit-rs  to  operate  high  duty  steam  engines,  and 
a  sa\'in^  of  about  tH>  per  cent  over  the  oonaomption 
recpiired  for  the  ordinary  steam  enfjine. 

l)t«ti'iJmti'/n  of  notut'tl  j/iw  to  tht  •.'oittunn  r. — Almost 
tiia  entire  prodoctionof  natural  gas  i^  distributed  to 
the  consunu-rsby  wrought  iron  pijM's.  which  vary  fmm 
1  inch  to  1*0  inches  iu  diameter.  Tliere  are  also  in  use 
a  number  of  mili>s  of  riveted  wrought  iron  piiX's  of  a 
diameter  of  H  feet.  Lately  many  long  lines  have  been 
constructed  of  pipe  1)S  ami  I'O  inches  in  diameter.  The 
pressure  at  the  field  end  of  these  lines  is  in  some 
instances  as  high  ait  400  pounds  to  tlie  square  inch,  but 
it  is  usually  from  KK)  to  200  pounds.  Where  the 
natural  well  pressure  is  not  suthcient.  it  is  increased 
by  large  compre&uii-s,  before  described. 

Wrouifhtiron  pipes  5  inches  and  less  in  diameter 
aiv  usually  connected  by  collars  witii  tlireade<l  joints. 
Recently  the  joints  for  the  lar^for  diameters  have  been 


I  made  of  sleeves  of  a  larger  diameter,  between  which  and 
tin-  pipi-  rulilter  jxicking  is  forced  by  flanges  drawn 
together  by  IkiUs.  This  variety  of  joint  is  satisfactory  in 
everyway,  and  has  a  munlier  of  advantages  over  the 
screw  couplings  for  larger  diameters,  it  overcomes  the 
trouble  due  to  the  expansion  and  eontraction  of  the  pipe 
line  without  a  resort  to  tine  bends;  it  enables  the  pipe  to 
swingmore  or  le^s;  it  adjusts  itself  to  the  im-quidilies  of 
thesurfiiee;  it  cheapens  the  first  cost,  because  no  threads 
have  to  be  cut;  it  is  not  so  easily  itijured  in  transj>urta- 
tion,and  it  is  ettieient  ia  preventing  disititogrutiun  by 
electrolysis  5n  localities  where  electric  roads  arc  oper- 
ated. I  si;;il|y  the  main  line  pressure  is  reduced  near 
the  city  ur  town  line  to  a  pressure  of  from  to«>U 
pounds,  and  the  gas  ia  fed  into  an  intermediate  sys- 
tem of  pipes  supplying  the  regulators  that  deliver  the 
natural  gas  into  the  mains  from  which  the  consumera 
are  supplied. 

In  the  cities  and  towns  there  are  two  methods  of  dis- 
j  tribation.  The  more  common  system  is  called  the  low 
I  pressure  system,  and  usually  carries  a  pressure  of  from 
:)i  to  7  ounces  to  the  Hpnire  inch.  This  system  consists 
I  of  a  series  of  pipes  from  2  to  X2  inches  in  diameter  Uid 
I  in  the  street  at  a  depth  of  from  3^  to  3  feet,  the  largest 

sizos  Ijeing  pla«'ed  in  the  localities  of  the  greatest  con- 
^iniifition.    To  these  pipes  are  connected  tho  service 
i>ii»  s.  which  are  usually  from  1  to  If  inches  in  diame- 
ter, and  lead  into  the  eonsmners'  houses,    lietwecn  the 
I  Itigb  pressure  lines  and  the  low,  automatic  regulatont  are 
I  placed,  ad|usted  by  weigrbts  and  diaphragms,  in  such  a 
niuiiiu  i' tliiit  (![•■  in  c^-ui'.-  remains  almost  cmistant .  c'.  rii 
when  more  or  less  natural  gas  is  conveyed  from  the  high 
I  to  the  low  pressure.   A  series  of  liquid  seals  are  used  in 
(iHUR'ction  witli  iiiii^i  of  On-  regiiltitinv.  \v1iii  !i  prevent 
any  pres.Hure  over  10  ounce^i  on  the  low  side  from  get- 
ting into  the  dwellings;  the  liquid  seals  will  blow  out 
when  ^'ich  pn";snn'  i^^  ff'nrhcii. 

Another  system  is  that  of  placing  a  reducing  valve 
inside  or  near  each  bouse,  thk  valve  being  eonneeted 

wifli  ti  ■^nijiIliT  pip'-  (•(iri\'ev!!iir  n  Iii^'hi^r  pressure  which 
is  re<luced  by  an  individual  regulator  to  a  pressure  of 

I  from  4  to  6  ounces.   The  points  of  consumption  are  in 

.  m;iriv  tn^'tances  from  1 00  to  3S0  miles  distant  from  the 
place  ol  production. 

!  The  total  length  tif  pijx-s  of  all  sizes  from  a  inches 
up  to  3»>  im  lir^  iti  ■  liaiiii  ti  i  in  n^r  in  the  I'nited  JState.s 
for  conveying  natural  gus  ul  ilia  close  of  UH)'2  was 

;  131,859,636  feet.  This  is  equal  to  24,973.41  miles- 
enough  to  moiv  tlian  girdle  the  earth  at  the  e<piator. 

Natural  gas  is  usually  sold  to  the  consumer  by  the 
cubic  foot,  at  a  standard  pressure  of  4  ounces  to  the 
square  inch,  or  30  pounds  to  the  square  foot,  at  a  teat- 
perature  of  60-  F.    In  many  inHtances  it  is  convenient 

j  to  dispose  of  the  ga8  to  consumers  at  higher  |)ressures, 
and  then  it  is  necessary  to  construct  meters  of  propor- 
tional strength.  The  mean  pressure  of  the  atmosphere 
for  the  elevation  at  which  most  of  the  natural  g:i^is8old 
is  assumed  to  be  14.4  pounds  to  the  square  inch. 
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B^'  CiKOKtit  r.  Mkuiull,  PIl  D. 


As  early  u-ithr»St»vonth Census,  stilt isticsof  tlif  jn  odiii- 
tiiiii  of  stono  for  liuilfliiit;  and  dn'oratioii  wt-ro  shown. 
LjiUer  ibo  imiiie  of  stone  wad  marble  quarries"  a  total 
of  1,144  quarries,  with  «ii  output  \i.\md  at  iiiS.180.llft. 
was  iTportod.  'I'his,  hovwv  cr.  did  not  iucliuU'  llic  s  aluc 
of  stom  Uumed  intv  lime,  which  was ^parately  repurtcd 
and  amounted  to  $2.28f*>.'242.  Tboro  were  tAso  ft  «)late 
<|U!irrios.  wifli  a  |>f(tdin-t  \idm'd  at  >»:i'.t.o.">(;.  Stiitistic-, 
for  slate  ami  luarble  quarries  have  been  i^huwn  at  each 
snlwequent  remus.  but  the  first  VTstenmtic  and  feirly 
satisfactory  r<'(M(rt  of  (ht-  ^tonc  industry,  as  u  wliolt<. 
was  begun  under  the  direction  of  L>r.  Geoi'ge  W.  Hawe» 
at  the  time  of  the  Tenth  Cenras  in  1S80.  The  nnfortn- 
nalodi  all,  nf  Dortor  Hawcs.  i:i  tin  midst  of  liis  iafnn-s. 
preveult  d  tla-  currying  out  uf  lii>  pluuDa^itonipletelyHS 
might  hare  been  desired,  bat  enough  was  accomplished 
to  cst^tldisli  a  IkisIs  for  future  work  and  furnish  materia  I 
for  coiuparLsuu. 

It  will  be  noted  that  dnce  1S80  the  increase  in  nnm- 
l>fr  of  iiuarrios  was  4.2;>!t.  and  in  vulur  nf  [>rodurts, 
*s>2,l>*><J,3S3.  The  industry  has,  therefore,  iiracticaliy 
quadrupled  during  the  twenty-two  years.  No  compar- 
ison eiin  l>o  made  lietween  tlie  wajres  for  l>so  and  those 
for  VM)2,  As  \>  ajres  were  not  reported  iii  Ift&U;  the  increase 
in  salaries  ami  wages  from  1889  to  1903,  bowever,  was 
$U,M8,36»,  01-37.5  per  eent. 


The  fullowiiig  tuhle  presents  totiiparative  statistie^ 
for  all  elaeaes  of  stone  for  liW2, 1869,  and  1880: 

Tavlb  1.— CbiiiifMnittiw«riMjMry.-  ISSOfoJiM. 


1803 

1SS!»  1 

Nunih.T.'f  '.lusrrito  

Niuiiii-  ri  f  onfiniOOT,,,..,  

sii'iiiri^  il  Mmchll.fU.VkH,  etc.; 

•..Til 
.\  ITi' 

t'» 

Wii^v  .'ii nil  r»: 

V>  '■Tiiif:'  ir.inili.  T  

Willi,-  

M-."->  Kiiriv'Mi:'.  i-xjK-iivi- 

K^ktl      Hii|»)>ii««uuil  lualtriikiM.,,.,,.... 

V«lu«o(  pradiMt  

71.  Til. 
|;i7,  ;>!.>,  wi; 
S^t.'.'Til.l'll'i 

ri.Vi.  1-77 

.Vt.'t,  7(tti 

i;fci,7->( 
(-1 
(•1 

1  KM-llI>iV.    lit  •■lIU-41  ^tllll. 

3  \<>t  r>-|ir.rl<Ml. 

'  KMmufii  tti^'Uirti'il  US  w*ll^:l  .t«itfM?f». 
*S«lliirH*^  iiit']ii,h'tl  ill  >»iii.'mt, 

•  l!ri'u(f>t  Itiiinljcr  »'liipl..\  p<J, 
•ViiJlm'  of  I'S. 

•  1  hi'  I'liltnl  iiUlo  Ui'iilfwii  /i1  ■iiirviv  rvt-ot)-  uiiil-.r  "  •iiml "  (this  is  not 
iin  lii.|i-il  iti  »toa«)  Wa,i:t.'>  »lii>n  imis,  vnluc'l  iit  f.Mi7.7V7.  u  hii-h  lii<-lii.Ic«  iriii-* 
-mill  I  bijiiued  tromtMnks.  <  vtiMi«  ili.iir<  s  tnr  ■  tllira  i<«ii.i."  lui  liiil<-ii  m  ■.i<iiu'. 
ar«*t2l,'.9n>  for  lite  value  of  ttu- linuliiitmul  ciiiLrai  c  milyitiv  .luiiiil  |iriKlti<-i-«l 
at  MUldiilaiie  QOUflM     *  ri]--!]!]!!.'  tin-  nu  k.   'I'hr  {iri>li)i  uon  iif  "loiiL*  rrii4>rt4'<l 

UieSurref  aoesBottii«iluU<.'  llulcllluul:^  vultwU  si  t.:lu,7',<\  cunnuuuHl  m  ihe 
moutwlnne  of  eenait. 

■  Inclmdc*  Uim»mm«,  ftueliMBd  bf  wholonlv  dmkn,  valned  at  iBW,IM. 

Ck^ital  »t«<^ ^0/  iimorpomted  companies. — Of  the 

"i.47'>  opeiiitors  of  ston*'  quarries.  T.")4  wei"e  iiieor|x>- 
nite'l  <-oinjKuiies.  Details  of  cupitiilbaitiou  were  re- 
ported hy  •:'.'>  of  thesf.  and  are  shown,  bjr'clMNS  of 
stone,  in  the  foilowinji'  tahlo: 


T.1BLE  2  tXlFlXAUZA'IlON  OF  1N(  (  >l!IVJiATKl>  (  n.\lP.\.\lKS:  mri. 


TMal. 


XsnbBC  4)1  lucorpOinivd  ^ 

Number  tvpoMoft  Pipitsiliaik 

Oiattal  Btnok  iiKil  t>ind»i»i«d 

Ol||(bil  •.ti.l'k: 

Ttitiil  iiutbiiriz«d— 

NuieiImt  <»f  Mhar^... 

t'ap  valu*  , 

ToM  bmav<\— 

Xiunbrr  u{  Alutms... 

Bir  laluf  

DlTfallMlclt  iwlil  

ComoHiii— 

A«tliiirj?>  il- 
SninU-r 
I'iir  riilii 

l»Hfi\  ■ 

.Suin^KT  I  if  iluna. 
enr  111L111-. 

jTvf.TTiil  — 

Autboiited— 

Mumlwraf  afakm. 
Ait  value  

lewinit— 

N'lJliiliiT  I'f  i-htirt'8. 

I%ir  vuliif  

|1ivi'lt.'Ui!^  i-ak\ ... 

Bondr 

Anttiririxnl  — 

N'lJlUlMT  

l*iir  viilii.' . .   

IlWlOft— 

NiimiKT  . ,   2s.r*i 

I'flrvnhir   S)3.S3I.ijtiO 

lntiTi-»t  uni.l    S.'.7lj.lHll 

AicwsiMsiijUU  Icriijtl     j  Slflt.i^riO 

90SSA-Ot  60 


f  kit!  I'.<.i74ri 


S'.'fi.  'Kiri.  .\>,l 

^,  1J1, 17-1 
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LlmesrtonM 
•nddolo- 
mltea. 
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Ml 
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Mlje!i,M 
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1 11,  mil 
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II,. 'Jl 
5'.',  mn,+txi 
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MINES  AND  QUARBIES. 


QipitAl  stock  and  funded  debt  amounting  to  9108,- 

;^I7.H."0  \vi»s  rejX)rt<?d  for  nil  rlnsscs  of  f^timr.  of  wliich 
S!>;^5,.»it!»,".Hr>.  or  84.  i  p«'i-  cent,  was  invested  in  qunrrios 
of  lii)icstoii<>s  iind  doloiinteM;  120,316,400,  or  19.7  per 
rodt.  ill  innrltio  qiiarrios;  $l!t.3Si(,S2.">,  or  IS. 7  {M'rcciit,  in 
qiisirrio.s  of  siliceous  cryst-iilline  rocks;  ^Ki.illt.SoO,  or 
lii.7  JXT  cent,  m  quarrips  of  sandstones  and  qimrlzitt 
$ll,.H2.S.5t;r>.  or  11  per  cent,  in  slate  (luarrios:  aud 
^J>5,;27").  or  tive-tenths  of  I  per  cent,  in  <nmnirs  of 
sW'ura  s)Uid. 

The  following  table  shows  the  number  of  operators, 
gi-oupcd  by  value  of  product,  with  tha  pex'ceutjigCii  llie 
number  and  TaUie  are  of  the  totab: 

Taolk  S.—Openfcrt  bf  value  of  product.-  190S, 


XAlXit  or  rMM.XT.> 


raoDVcr  rn  upuaioii. 


Total. 


Lew  lh«i>  fMO  

SMO  bill        (1)1111  $1.(100  

f  !,(»<  (Hit  U'w  than  Jirj.WiO  

»1«,(IX»  Imt       than  iM.nya  

f.v).i»u  hot  !<»  iiiui  mauw.... 

tlO(i,ouu  hut  !<■»  than  IMMW — 
KM.OuObut  low  ttiaStSaB,M»... 

tSOO.uiiO  ami  (ivf  r  


Rambor. 

&,1?0 

P«r«<Qi 

Oftlttlll,  ' 

llXl.D 

Aniotmt 

1.7W 

aa.7  1 

S2J.7.VJ 

«8 

•>  1 

S.",-.M4 

l.«W 

■M:i 

1.«M 

l^  ;i 

■-■J.  v«i.  fm 

liw 

•XA 

la.tii'j,  Ki". 

tU) 

l.^ 

IR,  M-H.'WI 

30 

M.4 

H.  iKi.  vat, 

;i 

(1.1 

I  I'rrn-nt 

i  lr(  totlll 


0.  I 
V  r. 
lu.  I 
31,7 
H»,  1 

U.li 


>  liicl<ul«)isbiiHtiTeiD*i«rljilsvaliiodalt<'ll,«<lpRidac«d  Iqrgimretonai  Monv 

Althon;.'Ii  not  clearly  <hnwn  ^y  (lie  >t;l(ist'u-.  it  i.s 
uevertlielos-!  true  tlmt  there  exists  in  the  stone  industry 
the  same  tendencj  toward  (he  concentration  of  capital 
fuirl  tlif>  fonniitioti  of  «f(>clc  cnmpimie-  u-  in  ntlier 
branches  of  trade,  though  po-ssibiy  not  to  the  same  extent. 
lUd  18  due  not  altogetlier  to  the  desire  for  combination 

with  u  view  t<»  controllinj,'  Intdr,  but  in  (Mirt  at  leiisl  lo 
a  cliaii^e  which  hiw  tuken  phu  t-  in  the  churacter  of  the 
industl'y.  Tlie  introduction  of  nmehinery.  often  of  an 
expensive  typ«%  for  Iwith  <|uarrying  and  dres.sing,  ren- 
ders necessary  ii  larger  initial  outlay  than  in  the  earlier 
ilny»  of  the  industry  when  hand  labor  alono  waa  em- 
ploy'eU.  The  tect,  too,  that  the  quarrier  in  nutay 
cases  now  contracts  not  merely  to  furnish  the  stone, 

but  to  furnish  it  ciit  and  ready  for  its  definite  position 
in  the  atructare,  even  il  he  does  not  contract  to  set  it 


in  place  &s  well,  involves  a  larger  capitalisation  and 

supply  of  H^•;ul:lh^'  fninU. 

Of  tlie  upcrutdi  -  shiiwii  in  ihr  I'liM  i^'oiii'/  luble  5.7 
percent  reporti-'i  n  prdihu  t  vuliicd  :it  S.'.h.ihiO  or  nioi-e, 
the  value  of  their  coinl)iried  product  constitutinjf  .57  per 
cent  of  the  total;  !>4.3  jM'r  cent  reported  a  product  valued 
at  lc.s.s  (ban  Sod.oiH).  their  combined  value  of  product 
constituting  4;i  per  cent  of  the  total. 

EmjflQytn:»tiiul  imyei. — The  following  tabic  i«how:$  the 
averaire  number  of  wage-earners  employed  each  month: 

Tabuc  4. — Atnigt  itMM&«r     veagf-mmtn  tmfhsti  dming  <nch 
moirift.-  190S. 

\  w««e 


■lHi)4i«ry  

r-.ljniury .... 

Munli  

April  .,  

May  .   

.Uinc  .>.. 

Julv  

.\<iKii>t  

ScptrniWiT.  ,  . 

OitdtH-r  

\'ov«aib«r... 
iieociaher ... 


JU.  MB 
jO.JItl 
«O.OIB 
72.  (IW 


The  minimum  number.  4t>.sir)i».  was  rejwrted  forJan- 

Uarv,  ••ind    tlir    iM-i\itiinin.   >:l.!in7.    I'dr   .\ii;,'u^t.  The 

vaiiatiou  in  the  numbers  employed  during  the  .summer 
and  winter  months  in  readily  explained  when  it  is  rn- 

niembeii-il  tlmf  iiinu'i'^ini^  nn  riiitrloor  pursuit  nud 
the  wsvcrity  of  the  northern  winteis  pravtiruily  pufcs  a 
Stop  to  all  building  and  outdoor  work.  The  compara- 
tively recent  dr'Vf'lnpini'nr<-  in  the  Scinth<^rii  states, 
where  the  climatic  conditions  are  letks  severe,  have  ren- 
dered this  dieerepaney  much  lee«  marked  than  in  times 

IJJlst. 

In  Tabic  u  the  liguroii  for  tin  muuher  of  wage- 
earners  at  specified  daily  mtas  of  pay  in  the  several 
kinds  of  stone  quarries  are  combined,  and  the  totals  for 
all  stone  quarries  are  ^ven  for  the  di  lie  rent  clasees  of 
emid<^ee8.  In  addition  to  the  average  numlier  of 
wn?e-earne7S  induded  in  each  rate  group,  the  per- 
centages which  these  n timbers  form  of  thdr  raspeetive 
totals  are  shown. 
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Tamji  5.-DISTRIBUTI0N  OP  WAGK-BARNERS  AOOOBOING  TO  DAILY  RATES  OF  PAY,  BY  OCXTPATIONR:  im<j. 
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u<  tuUl. 

Avi'Tllifi' 

number. 

IVt  I't'llC 
o(  toul.  1 

 1 

.\vi'rH«»' 
oomber. 

VrT  rvlit 

Av.-riijri' 
number. 

};  t  .  l  ilt 
(li  Intnl. 

.V\.riii.-<' 

IVriiMit 

of  l.ilill. 

Tutiil  

''i,  iv; 

U«M) 

2,540 


UW.0 

nn 

IIMLO 

TSl 

ica.o 

tlmii   

W..V1  loO.TI  

«."■>  too.iiy.  

7(1 
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The  71^160  wmge-earnera  ahown  above  tm  employed 

ill  ?iione  (juarrif's  constitiiU'tl  iiliiuist  <>iio-fi>fhtli  {\'2.'2 
per  cent)  at'  the  tuUil  numb«>r  i-t>port«tt  in  ll'Oi  by  all 
th«  mines  nnd  qoarries  of  t]i«  United  Static.  Th«  ratei* 
of  puv  wvrr  s-ntiK'wIiat  lll^v^-I■  fur  -ituni'  '|uiirrio-s  tliiui 
for  all  uiineralrt  oonihituti,  the  raiijjo  of  wage^i  for  the 
bulk  (79.9  per  cent)  of  tHum  employed  in  stone  qnarries 

liM\  i!;'_'  ("'cn  ffdiii  tit  !?'2.24.  while  of  tlio  totjil  for  all 
iuim'ntl.>i  SII..S  t-cut  itJcfived  Ix'twtteu  $1  and  $:i,74 
per  day.  The  difference  in 'vraffeAix  more  dearly  «hbwn, 
porliap.s.  ill  the  following.'  i  uiiipHi  i^nii:  ^^'hr■Il  the  lijf- 
ures  for  all  iiiiuemUi  artj  conibiiH'd  it  is  found  tliaJ  iu.'-i 
per  cent  of  the  toCal  number  were  paid  $i:  per  day  ui- 
ovor.  whil(i  li'.s  )i<M'  ri'iif  Avi>n>  piiir!  Kv«i.>i  than  ^'2.  In 
stunts  «iiiui  rii'.»<,  uii  tli«!  »)lin'r  inuul.  only  -WA  ikt  cent  of 
tlie  wafr<'-<"arnt'rs  received  f>ii  jit-r  day  or  o\'er,  69.6  per 
oont  of  tlu'in  liaviiijj  Ix-en  |mid  Ic^s  tlian 

U£  tlie  71,idti  wagc-earuei'*)  (about  iseveu- 

tentba)  were  returned  as  qnarrymen  and  etonecuttera. 
Tilt"  '.''■^■•dt'^t  i-oiKCid ration  of  tliew-  wajro-i  nnu  r-  wn--^ 
betwi'cn  nit4's  and  ^2.i24.  7tl.:^  piT  «'4'iit  of  tiic  toltd 
niiinbtM'  Iwiiijr  iiicltidt'd.  Tlit.>  m-xl  four  jrrouiw,  includ- 
ing tlicwf  >v1h»  r(><-eiv(>fl  from  '^•J.'Jl'i  to  ]»or  day. 
cuns^tituted  1.>.7  p^-r  cent  of  the  total  iiuniber.  Thus  it 
isi^een  that  95  per  c^ent  of  the  ({uari-ynieii  and  atone- 
{•ntter'<  were  paid  between  ^\  and  ?^;<.-24  per  day. 

The  total  niimlwr  of  en^^-inei-r.i  employe*!  in  >*tone 
quarries  in  wa.s  :;..">-iii,  tlu'  rantre  of  wajifes  ftir  N».l 
per  cL'iit  of  them  being  from  to  $2.74  jH»r  day. 

There  were  !>33  firemen  rcport<Hl.  SJ?  p<>r  wnt  of  w  hoin 
leeeived  U'twoen  if  1.25  and  $ti.'i4  jxm-  day.  .\lM)ut  one- 
third  of  all  the  engineers  are  included  in  the  single  rate 
group,  to  S2.24,  while  3S.5  per  wnt  of  the  firemen 
are  included  in  the  group,  if>l.7.*>  to  if !.!*!►.  There  is  leHH 
oolteeutration  in  the  tigunv  for  niachiiiists  and  other 
miechanica,  the  range  of  wages  for  2,780  of  them— 93.4 


per  cent  of  the  total  number— bdn^  from  $1.25  to  98.S4 

|>er  d!i>  . 

The  nuinlM-rof  lK>ys  under  JO  yeui-s  employed  in  stune 
quarries  was  7S1,  only  I  |M>r  cent  of  the  total  number 

of  Wiige-enriier-s.  Of  tln  -e  lioys.  Hii  were  ptiirl  li -^s  tliitn 
.'iM  i-euts  a  <lay  and  •i4i  were  j>jiiil  between  o*)  cents  and 
$1.'24. 

I'nder  thi>  lu  ii.l  nf  "nil  nfhcr  w!i<,'f>  r>iirricr<"  are 
included  14.«jHl  euiployecs,  more  than  three-fourtli^  of 
whom  received  from  $1  to  $1.74  per  day  and  16.7  per 

cent  received  fnitii  >!t.7."  to  Si'.-jr 

r-howti  in  Table  H7,  the  total  amount  expended  for  »up- 
plies  and  iiuiterials  wa'<  i?l<>.781>.7;it'..  Of  tliiv  mnnunt. 
S^'>,4i '3,1*12,  or  }MM' cent,  was  expeiHi«><l  in  tjuarry- 
ing  limestones  and  ilolomitee;  $8.493,066«  or  23.2  per 
rr II f.  itt  ■[riarrving*ilice<»us<'r\>ta!!iiii' vookr-;  ^si.liS>!^,100, 
ui  12.1  per  cent,  in  quunying  sandstoiu!*  and  quartz- 
ites:  !fs2r>.823.  or  7.7  per  cent,  at  marble  quarries; 

:S(>H>..'i»;i.  or  t>.;^  per  ri  Tit.  ;it  .slale  (piarriex;  and  $:$8.8.S*», 
or  foiir  teiilbs  of  1  per  cent,  in  connection  with  the 
production  of  siliea  sand. 

Mi.-filliitiooiis  expenses  nniount«Hl  to  ^J.1»7'l.Si!.'i.  of 
which  lutiil  ^Jl.liVi.T.M,  or  "i'.t.  1  per  cent,  was  pjiitl  for 
royalties  and  rent  of  quarrying  plants,  and  ^2.s2ii.l  II, 
or  per  oent,  for  rent  of  offioea,  taxes,  and  other 
sundries. 

Mivftiinirid  jii'tftr. — The  total  primary  jK)wer  i-e- 
jH)ited  aggn>gated  l7.S.87s  horsepower,  of  which 
It)7,744.  or  '.ts.s  jrm-  cent,  wits  applied  through  4,2tiy 
steam  engines,  and  l,d78,  or  fleven<-tenths  of  1  per  i«nt, 
tbraugb  92  gas  or  gasoline  engines.  Fifty-Hix  water 
wheels  fuiTiished  6,781  honwpower,  or  8.8  jx-r  cent; 
under  '•other  jxiwer."  2. 114  horsepower,  or  1.2  jM'r 
cent.  wiLs  reported;  and  »11  horsepower,  or  five-tenths 
of  1  per  cent,  was  rented  from  other  establishments. 
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I  here  wcr(>,  in  addition,  HT  clectri*-  iiiotoi-s  ownetl  its 
tbe  operstora  reportini^  than,  huviog  a  total  faoraepower 

of  ^^,."i'i.M.  Of  thosf.  S.'i  w  ith  a  hiir-^opinMM' of  TOO  well' 
used  in  the  produotioii  of  liniestone-i  and  dolomites;  '&J 
with  2,320  bonepowar,  in  the  production  of  marble; 
iiiid  -IH  ^vith  t  il'  horsr^iiower,  in  the  prodi]ctjon.of  sili- 
ceouii  crystalline  rocks. 

I^odudtoti. — Thb  value  of  the  annual  praductioa  of 
III!  eln.s!<es  of  stone  from  1890  to  1902  is  shown  in  tbe 
following  table: 

Tabls  O, —  WtUie  lif  tiiutuai  proihu.'iian  u/  miunt:  JISOO  tu  imiti. ' 
(Voltitd  8Mt««  Q«olatic*l  surve'jr,  <■  idimmI  BcMMimeii  «I  Out  VtliM  sutcn.' '  ] 


TUB. 

Valui-  ot  »B»» 
IWOdDCk 

Vulucof 
pfodnci. 

Sh,  Kl.iM 
1 1.  IKHI.  lITI) 

(".ini".  ':;•) 

<«0. -7"t.  7H-' 

nil 

a;i.!t(C>.r>7S  vm  

_     ianli«pMl«llirtl<«0«"M«>mI8urTrr 

I  thown  cxnpt  la  vm.  wbcn  tt  irat  bM  Imdiidwl  with 


<1iiriiiK  tb*  jwn  im  Oiown  cxnpt  la 

atone. 


The  Tftliieii  inoraaaed  and  decreased  altemately  from 

to  t!i<'  clofte  of  lS!tr»,  und  thei-e  wils  ii  further 
decim^c  in  181*6,  when  tbe  lowest  value  was  reported. 
Since  1806  there  has  been  a  steady  increase.  These 
fluctuatioiifi  of  valtie  were  distributed  through  all  chuses 
of  atone. 

Diacoflwng  the  pwriod  eovered  by  this  table,  a  decline 

in  the  production  of  (riiinite,  liniesitone.  awA  ^imdstotie 
began  in  1891.  The  productiou  uf  blute  decliued  iu 
18W),  but  inoreaaed  a  little  in  1894.  The  prodiiotion  of 
niarhip  foil  (iff  in  1Si>;'..  The  return  to  more  |>rn<jwTi>u,s 
conditiun.s  heijau  in  l.Sl>7,  and  by  ll"t:i  the  earlier  output 
had  been  equaled  or  exceeded  for  all  clamea  of  stone 
but  (tandstones  and  ([iiJirtzites.  the  value  of  which  for 
1UU2  wuii  Htill  below  its  value  fur  l6iM>. 

Tahle  87  presents  detailed  statistiee  of  all  claaaes  of 
stone  for  1909. 

ousBmoXnoK  anp  occimaEiiOB. 

The  matter  of  the  claMsilication  of  such  loi  I-  as  are 
here  considered  ba^i  fruin  tbu  very  Ix^inniiii;  been  one 
of  difficalty,  and  one  which  has  not  ret  been  solved  in 
:i  i!ii>ii>i!i_'}ily  isfactory  niiniihf.  n  cornjirotiii-.e 
between  the  luiuute  sul)divisiou»  desired  by  the  scien- 
tists and  the  extremely  general  and  often  erroneous 

ela-ssitli  iitii in  of  the  quarryineii,  (!!■■  fdllnwlii.j'  divi.sion 
has  been  adopted,  which  in  OHseutiully  that  followed  in 
I860: 


/.  Lfimxiotirii  uiiJ  (MuliiifiM. — These  are  all  *iedi- 
mentary  and  bedded  roeks.  composed  essentially  of 
lime  oarlioiiute.  or  ihe  nji.xed  rarhoinite-^  uf  lirtie  and 
iua|;ne*)ia.  K>uch  liave  Ix^ea  found  to  psiK-i  into  each 
other  by  insensible  gfradationa,  certain  qtuurries  in  the 
vtnti  -  of  the  Mississipi)i  valley  produoinjj  at  tho  -^imu' 
time  material  wliieh,  if  ebu^ried  on  purely  chcuiical 
gfrounds  would  be  ivlegated  to  lioth  divialonB.  Obri* 
ously  -1  tno  clo-e  adherence  to  scientific  principles 

I  woiiliil  ieuil  to  coiifusirfn,  and  henct;  all  are  here  gjoujjed 

'  topetlier. 

~.  M'li-fili,  H<'n«  are  included  stones  identical  in 
cotniH>.sition  with  those  noted  luider  limestones  and 
dcdoniitCM.  hut  which  through  chan^j^es,  mainly  physical, 
have  come  to  possess  jiropertii  -  i  i  n  leriny  tin-Mi  tlesir- 
able  for  hitfh-jjnjde  liiiildinjr  or  ornamcntul  work.  As 
witli  the  last,  they  are  \ariable  in  composition.  The 
marblcM  of  llie  Kutland.  Vt..  im-n.  for  instjince,  are 
larjrel.v  limestone,  while  those  ol  iln  Uerkshire  county, 
Ma»..  area  are  larj.'(>ly  <lolomite.  With  the  marbles 
are  also  included  a  small  scries  of  serinrntinous  nicks, 
w  hith  arc  likewise  utilized  for  dec»>rative  pur{)oses. 

3.  Sandtttmeimd^jii'iH^ift t.—Thi'  nH-kshcre  bi-ought 
toj^ether  are  comp(»sed  essentially  of  consolidated  sands. 
They  are  made  over,  as  it  were,  from  the  detritiw  of 
prcexistinj;  rocks.  Tliose  classe<l  as  "(juartzites"  are 
sandstones  wliii  li  !i;ive  been  rendered  iiifirc  ot  It  ^s  crys- 
talliiie  throuj4ii  iln  deposition  of  silica  Ijctwt  cn  the 
orijj^inal  sand  p«irticles,  as  is  the  case  with  the  ••jasjwr" 
of  .Sioux  Fulls.  S.  Dak.,  or  the  Potsdam  sandstone  of 
St.  Lawrence  county,  N.  Y.  The  tnffs  and  other  \'o|- 
canic  fitijfmental  rocks  are  also  iicre  included. 

4-  silica  ittntl. — Tliis  is  cmshed  sandstone,  u^^ed  in 
the  manufoctnre  of  }»la.ss  and  for  other  purposes. 

SH!rtmnit  i-r>ji'f<<" !  !<>'  fxh.  —  Here  are  inchided  the 
true  granites  and  tjyeuitei^,  together  with  tbe  trappean 
rocks,  fluch  as  are  often  designated  as  blaek  unites: 
the  {Ttieisses.  or  so-called  striped  or  iKisturd  ijranitcs; 
tbe  mica  schist^i;  and  meiapbyre,  batwlt,  ande«ite,  and 
other  volcanic  rock*. 

j      a.  Sli'l- .-  -This  is  an  arg'iilaceous  I'ock.  which.  tiiiDugh 

I  contprewion  and  theanng,  Irnn  been  more  or  Icm  ineta- 
morphoHed  and  rendered  iiaaile,  by  virtue  of  which 

'  1 M  <  I  p,  •  ry  i  t  ma  x'  I  le  split  into  sl)ee1»  sidtable  for  roofing 

I  and  other  purpu!ie£>. 

I     Oeanrt^nce. — ^In  thi^t  connection  the  following  state* 

uK'iit  i'clativ4'  to  till-  |Mi~~;Mi'  resources  of  the  various 
states  of  the  L'niun  and  tlieir  pre:>ent  development  itt 
I  not  without  intere-st.   The  list  shows  the  roein)  which 
:  are  known  to  n, mr  in  i  nch  slate  in  i|uantitl.--  •-udicicnt 
fur  quarrying.    The  names  in  small  eapifails  indicate 
I  those  which  wei-e  actually  quarried  during  1908. 
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n*7y  <IM   II  KKI- 


ArlcaBBU .. 
CWifotnto.. 


CMOMdO  

riinuffilk'ui  

DelawAW  

natMk  

Geofsia  

Muli.i  

IlllDote  

indlaiiTeiTiiorjr... 
imUana  

lo'A  II  

Kuriwi^  

Krntiii-liv  

l>>ll]'<i/lliU  

MuilH'  

MnrflaD<l  

iramtchllMta  


Slinneiou . 

Mi**niiri  . .  . 
Montiiuu . . . 


N('hr<i!"ku  

Nv^  ii«lti . , ,  -  

2lew  Jeney ...... 


Xew  llesko . 
New  York.... 


N^Ttli  I'lifolilm. 


Norili  Ixikotii  . 

I  Ihin  

Oicgnn  


PwiiMrlwnta.. 
Tctine 

T«Mt. 


I'tah  

Vennoot....... 

VfiBlnto  

WmhMiicI'Hi  

Wutii  Virginia.. 

WiKomta  

Vymaing  


GnUlIU!,  LUIMWIMB.  MAHBU,  aAMDMIllll,  dMe. 

Dolmlte,  auxm.  aufx  miMc,  lAmaNwi,  tmvcati 

roclu.  Toloanlo  rork*,  mhI  niBk. 
KtiBoiUTr  fvr.viTr.  nnMtiTK.  LiaanoNB,  marble.  BANt> 

WOtlK,  M-K-l  ■:. 

GHJlMnE.   l.lMl^niNK,   MAIIRIK,  •AXIIiny>MB,  KLATB,  THAI' 
PEAK  ItlH  Kli.  VSU>  AXTiijI  K  MiKltl.r.,  VorxAMC  IIIKnW. 

mill  n^m. 

(iKAMiK.  I.niEnOMII.1ll*ttil> ,  iji  Aia:firF.,  >.>sriilTniNB,TMI-- 

RIK  KM.  TODMNIC  KlK  K!.,  atn)  TI"»l-> 
DUBlf^lL.    CNKI-i",    I.ILAMTI.    IIMIXTIIM.    Vl*llKiK,  IUM>- 

(iAiiiiiiM.  I. M:i.'«,  limestone,  qaaxtzitv,  WTiWDttae. 
KiMi>riiN>:  I shvll nad mlitii;), 

liMi^x,  .mANiTB.  UHnrrowi,  iiA*iiI,it;  MyMloUii, blatc. 

VHItl>  AS714I  t-  MAKBt  E. 

Ihili'iiilit'.  i.HAMTi:.  1 1)1  OTuNE.  marble. aAltmnH(fiTIMI>- 

rKAN  itiirK-^.  viii( mile  hit-lis.  and  lulb. 

lloloMtTf  .  I  1MI>7I'N):.  VAM-iTOSK. 
ll.il.rlr.H..'.  lilMNni:.  LI.MKMDM-Klin'llUUMS, 

Dm  iivni,  ;  !Mi.Ht..st:,  mASHMUMB, 

ll.rl.liilUl.  I  1M1J<I.|\R,  »>A!<II«rOMC 

l.ltlifHtlttlf.  Mlli'UlOItt'. 

liSl:l>-».  ■ItrA.MIl-:.  l.[ilK--T'.NK.  r«ln!»ll.IU',  SI.AII.  1  I:  *  IT»:  V.M 

III  •Ik!*,  ^  t-|<l  lil]tl-|Mi-  IIUtTllK.' 

tiM  IV*,  l.lIAMTr.  l  l>l»T«»Nr..  MMilil  K,  \ M t<rt»> E,  8LATC, 

rtl  iir.ti<|i]r  iiinrlilt-. 

GNKK-,  I.KAMIK,    l.ni»>TU.\>:,   HAICtll  I.   ^'ANUnOKIy  Bijite, 
rilAl  l-l  A.v  hiiCIW,  VKKli  AKTIttVi;  MAIIUL&. 

i>Mi....yiTi_  fueim,  oMWitB,  Miranoyc,  MKimMic, date. 

thiU'HHi.  k-nete,  eMNITIt.  tntWHWIt,  qDMtzllv.  BMKth 

Linnet. '11,  ,  !«itriilslniii-. 

Jhaiiasi  .  iHiniKUt.  '.re^Niri  .  i  iMivrt*vr.  ^AMfTuN}:. 
IhiioMirv.  k'lii       iii:AMi  »:,  i  iMi>r<'N[:.  >tAKiiij:.  hAM* 
?*7iiN»:.  Ir<9]>|>futi  ri-ck^.  v*>l<-jiiiit  n«'Ij(,  ntu\  tiilN. 

Ih)[<>MlT>:,  l.i>lS>'li,Ni:,  I.4MK11.SJ.. 

IKfliiniilf,  Kniriili-.  liiii*-»1in:r,  jiiftTtili*.  *A^]>^T^>>^:,  >hiW, 
tmpiii  iiii  r»irkt.  v<>i  rA>:i;  Kiirtui.  ukI  !»fl!!, 

I.NKI^-".  •iKSMTH.  lltHC>t.ilH',  shlU'- 

1>i*ba»|-.  [i.ii.MMm  .  knki^,  i.iiAMT):,  i  mj-i-iiivn.  iiiKifjk'. 

'■AM't-T'tNK.  HI.ATJ:. 
UlllllIU'.  lilllt^tllUc.  MAKISLK.  I'AM'.TliM:,  tmnlKUtl  r"c\i' 

V.  r.t  luarblv.  Toloaolo  locia,  and  (uOl 

l><>L(»i[r>.  uNKiM,  oKAKrrc,  uluamMtc,  luiiau,  homti, 

iitiirl^lc. 
t>4>l<HMlU'. 

m-loKl/l  ,  I  Ul»l<i\»:.  S4M*\T(|>»; 

\>i>ix}>tiiy.  i.i«fc.<nts».,  (*4M'Triist: 

IMII.OUITI,    I.IIAMII:.  IJHlATriNK, 

nx-k*,  vi^Ulrtl)ic  rock*.  uihJ  tMiTt*. 
T)IA>1A>|-..  IKM  OMITC.  t.NCtHv  l.llANITB.  LUMIinilBi  MAXIU, 

«AMl»TONK,  m.ATC.  I'flll  UNTINK 

T»4kloiiiit4'. f:Nf:i»**. f.K.\MrK.  lirikesiittiv. 

Iillri^,  i;IEAM1  K,  lilni>t<viu.\ 
I.l.viixrHS  t:.      Attlv.ll .samwito.vii, 
liriiiiilc  )JMI.>T<jMr:,  .MAi'.hLL-.  xysaama 
iittxsni:,  i.i.m»tom;,  innrljlL'.  ^.ijninoilK, 
roi-k**,  voli-anii-  rK'k"«  tituj  itiff^. 

iiUAMT):  M  M  IJ^  ON  f;,  M«i:l<l  I;,  ONVX  IIAItIM  >:,  mMurrilM:. 

Ihdi>[>f»]i  nK'k!*.  v*^^'Jtni^"  ri*'k«,  iinil  tiilS. 
1>1'U»I[T>:.  Ulli'i-i'.  liluMrrK,  MMBnoKK,  liAllKI.K,  »LMt 
>iIU!i|ll(-  lilnTllle. 

li)iit.ii>..'.  iMii.oMiT):.  irnciga,  aauoTK,  ttmmiom.  aiaiU«, 

SAM'^roM-.,  >l  kTt.. 

ifjtA.MT*:,  MMl-HToNt:,  MAiiHi-r,  ^A.NiJ»*7iiNK,  1m  |i{^-4ii)  rocki^ 

\»;iut  Asngi  i:  >l mill  K  \<<l4-iuii(-  nirk*.  iiml  tnrt*. 
''iil('iir>'i<ii«  tiifii.  i.i>ii:Kiost.,  HANumiXK,  ImvtfrUiw. 

iixioMiiK.  i.Mi>'iv<,  i^iiAsiTtL  LDiHniMX. ftunarowK. 
oniiiiit'.  i.iMiLHTosK.  iiMt'iie,  aAKDSTOXH.  Mpfiean  mekk. 

Villi  llllir  nirk.-.  illl'l  lIlfTv 


iKAMTK.    l  IMMmrK,  JUrMl,',  MJtli 

•  iiit>'.  inii>i»uiiBiaelu. 

iiridviohc. 


A  rritiral  t'Xiiniiiiatioii  of  llio  f<irv{.niiii<r  sta(>-iiH>tit 
shows  that  ihr  silii-cous  c;f\ stalliiit.-  r<)«'k>-.  iiiarlil4's.  and 
filatesnreliiiiii'  1  n  thoir  (Ii.*-tri1>utii)n  mainly  to  t  :i'  h  >  as 
ons^t  of  (he  AiUJiiliioliiaii--.  lliosc  Wordi  ririj^-  ulon^  tli»' 
(ilH'at  Lakes,  and  those  west  of  thi'  fronl  niii}:*'  of  the 
Hocky  mountains.  The  wandsloii.  ~  .unl  tiiinstoncs.  on 
the  other  hand,  are  more  widely  dlslrihiited.  nithon{:h 
foand  beat  developed  for  quarry  iniriKisos  in  tlic  jri  cnt 
interior  it>gion>  of  the  Missiissippi  \  alloy.  Thes(>  jioint.'^ 
will  be  brought  out  iu  gimter  detail  ia  the  di«ciut»ion 
of  the  varions  classes  of  .itone. 

Thc^  importaiu'i'  of  n  >tiidy  of  tlio  stone  rohonrces  of 
tlm  varioiui  states  in  being  gradually  recognized,  and  re- 
ports covering  the  subject  with  more  or  less  complete- 
ness were  issued  hy  Oliioi  and  ^liniiesolu  in  |Sh4.  .New 
York  in         Arkansas  iu  IHVO,  Indiana  and  Pennsjrl- 


\  ania  in         Maryland  and  Wiixionain  in  1898,  and 

Georgia  in  lS'<  e.'. 

I.IMKSTOXKS  AM>  iM »l.u.\liTK.S. 

The  rooka  brought  together  here  ditter  from  those 
included  under  the  head  of  marble  not  m  mneh  In 
eoinpo.silion  as  in  physieal  propertii  T'h  \  n  |i>(  sent 
the  liiuostoiioi  and  dulouiitec«  of  tlie  ordinary  uuiuota- 
niorphot*wl  t^-pe,  such  as  are  lackinjr  in  qualities  ren- 
(!i  rii.o  iheiu  siiscepliM-'  ''<<<■  :i  liiuib  L'lude  of  oriia- 
meuUil  work,  but  siiitalde.  it  may  be,  for  huilding.  As 
will  be  noted,  a  largo  pn^portion  of  the  material  quarw 
ried  under  tliis  niime  wa8  utilizod  for  other  than  atruc- 
tural  purpoiies. 

Tkble  7  preaeata  comparative  statistics  for  tibia 
iuduatrj  for  1903  and  1889. 

Table  T.— CbmjMini(tt««tt«umtr)f.  tsot  tmH  tSS9, 


NnnilK-rof  .|imrrte»  

Niiiiitn  r  i'(  >iii«ta|ilMi>.-  

Siitiiri.'i)  ol>i-'iaby«lBrtai,«to.l 

Nuiillit-r  

Siilnni-*   

Wiixv-i'iiriiiT!-. 

A\i-nii;i'  iiitin(*T  , 

Wiu't'-   ....I 

(.■i>iitnki  I  «oik  '...I 

UiMieUautMcs  ex|K'(u«« ........ 

Coat  ot  ■op|illwan4  ia«t«fiate. . 
Vila*  of  pmliwt  


IMS 


JHi 

?1.X|-,T1T 

$ii,7yi,*iis 

tl,4UI,<Kil 
•S,«>,«IS 


"Shi.  l.'l.'.iN'j 

I  'I 

tiii.(iK,in 


-  Not  ri'imrliil, 

'  Kiiri'iurti  hirliiUcil  ii»  w;iKi;-viini»'r*, 
^Saliirk'H  liu  lDji'd  ill  W)iKi«. 

'Till'  ^'|>ort  of  ih-'  fnlU'l  stnti-i.  (ii-'iloiiiiul  survi-y  da«*  not  Il)ellld«1lM«. 
sKiiif,  ^  tilllMl  «l  S210.7'>.  foniinini.'tl  in  tlir  nilinufiH'lliri-  iif  TOmrnl, 

8Uiti:«lic.s  for  l?<N(i  are  not  suitable  for  eoiiiiMri.son, 
since  the  cen.siis  returns  for  that  jrear  excluded  all 

muterini  not  used  for  buiUliiiff  purixoa'-;  and  fliil  not 
differentiate  l>et\veen  liinc.-toiies  and  niarliles.  (,Seo 
Table  12.) 

The  nuiid>er  of  quarries  hits  inerea.stMi  by  1.2!t2,  or 
t'lCi,  1  per  eent,  sinee  IS-H'.t,  the  aniouiit  jmid  in  salaries  and 
wajX'"^  has  increased  !iiitj,47"i.4iHi,  or  per  cent,  and 
the  value  of  products  !f  1 1  .:U4i.r,-_>-j,  or  ."•!•.  «  ]mt  cent.  Of 
tile  :!,i:t7  operator?*  reported  for  l>.'2s>>  were  indi- 

vidual:},  480  firuui,  344  ineorporated  i'om|)ani(>s.  and  31 
e(M)pe4iitive  associations  and  other  forms  of  organiza- 
tion. 

In  I'.'O'J  develoiimeni  work  was  reported  at  :!  qiiar- 
rii's  in  Csdifontiu  and  1  in  VViM-onMa.  Fouraalaried 
oitii-ials.  elerks.  ete.,  reeeived  i^i.SOO,  and  tliere  were 
waye-earners  to  whom  )fflo.4:io  was  paid  in  wag<eB. 
Miscellaneous  expenses  were  itll,U76,  and  supplies  and 
materials  cent  f5,350. 

Eiti{>f"ii,,s  ,ii,tl  ir.i.j.K.—Xw  liHiL'  (he  31. -HI  wa<,'e- 
earners  formed  93.4  per  l  ent  of  the  total  number  of 
employeoa  and  the  |ll4,75o.t;:',s  paid  them  as  wages  was 
'^N.H  per  cent  of  tlio  total  amount  e.\j)ended  in  salaries 
and  wages.  In  addition.  ^0,381  wat*  iwid  for  «,HHitrutt 
work,  ^v'hieh  jjavc  employtnent  to  137  porjwns. 

The  following  table  piesent.s  the  uverajre  number  of 
wage-earnei^  employed  during  eui'h  month: 
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MINES  AMD  QUARRIES. 


month:  ISOi. 


eMOcn. 


Jtmiujr.... 
Fefanianr .. 

Maroh  

April  

Wur  

June  

July  

Angmt..... 
Bepicmtier . 
OclalMr.... 
Hot  cnbcr . 
Bemnber.. 


■a.  KW 
Si,ur7 

3S,<»t 
»,«• 

3r..4(T 


The  greatest  nutnb<M-  of  wH^'p-earneis,  dft.SHid.  wim 
rc]Kirt>'fl  fm*  An  ju^t.  iiiitl  tho  least.  9i'.  ( 10,  for  Vch- 
ruarv:  thus  ibe  vuriiitiuu  wa*  li,y5n,  ur  iti.l  por  cont 
of  the  yearly  nvenige  oninber,  aifS^tT.  This  yearlj' 
avoniiiTi-  is  44.8  per  cent  of  the  total  for  all  daaaw  of 
.stone. 

The  following  tablt-  shows  tho  niiiii)>or  of  wage- 
wirners  at  certain  spociticMl  diiily  i-atos  of  j>ny  liy  oeeu- 
pittiaiis  aiul  also  the  porceultiges  vvliieh  thei*e  uuuibcrs 
form  of  the  total  niunber  in  the  clam: 


XakukU — ItliiTltlULTION  Of  WAUli-EAU.NKItS  ACfOliUlXCi  TO  OAILY  KATES  OF  i'AY,  iiY  Ut'CLil'ATlOX^; 


AU.  OCCDPATIOOa. 


BAnriRMV 

<SDU«IW>. 


Total , 


tSl,»l7 


LentluinaiO. 
O.Wtoa.T4  

0.  191011.«9.... 
|.0«lot.!U.... 

1.  »IOl.tt.... 
1.MIA1.T4  ..... 
l.ni»|.N  ..... 
2,00  |»M1..... 
<.»l«t.M .... 
3,80IOlT4.... 
<.1»tt>».M  ..... 

•.niaaM..... 
i,!$ifta«..... 
«.ni»i.T4..... 
•.nifti.it..... 

4.int04.M  ..... 
tMvaAant.., 


IM 
9W 
4,1» 
T.SIO 
11,11ft 


IR 

m 
1 

M 
A 


Va  cent  ,1 A  v«itp> 
of  UMkL  inuBlwr. 


]«».« 

ft.1 

<Ke  : 

I.  S 
V.\  I 
24.!) 
SKI 

tikr 
«.« I 

a« 

IS 

H,  li 
ft  T 
»  4 
0.4 

II.  'J 


MA 


Per  Mai 
of  Mai. 


numlH>r. 


IOOlO 


3W 


IT 

^7 

KM 
113 
2<«t 
lli' 
101 
«i 
2ft 
4 


I 

"\.*\ 
«.l 
17.7 
11,0 

ao,< 
11.7 

ult 

4.8 

17  i 

0.4 

0.S 


J 
I 

IS 
68 
130 

as 

36 
10 
IS 
4 

I 


0.1 
0.S 


Per cent 
of  IdteL 


100.0 


0.8 
«.S 
8.« 
1».0 
M.S 

•kS 
«.» 
«.» 
1.1 


I' 

M.K  HLSI^r.*.  1II.A4  K- 
TKBi.  A.Ml  urUtU   I  lfTO.VlU.lTtEK!>. 

MBCHAinca. 


Arvrace 

nnmber. 


"( tofxl  nutalwr. 


100.0 


Percent 

oftOtBl. 


100.0 


ifi 'Y*  v.Mii:ii  ir. 


3 
3S 
77 
UO 
110 
307 
117 
«l 
72 
» 


2.7 
8.3 

IT.O 
II. s 
1 

li.T 

10.  :i 

'Z.O 
(I,  :> 

l.U  I 


0.1 


■>\:> 

;s, 

.^,  I  Y> 
<"•,  '.'J-.' 

1.011 
l.KJl 

»17 
liO 
144 
IM 
100 


1.0 

11.1 

24.7 


Average 
nujBlwr, 

of  lotiil. 

100.0 

If. 

1,0 

3 

1.2 

Al  l.  <n"H>:K  waqB- 


Aventge  F«rc«nt 
anmlier'.  of  toM). 


'.090 


mo 


J.  4 
2.8 
1.4 
OlS 
Ol« 

«Lft 

AO 


0,« 


(«1 


2,216  I 
2,808 

ta? 

47«  I 

;»l 

M 
'■• 
:4 

4 


0.  9 

1.  -2 
li. » 

84.7 
».» 

«.(( 
O.S 

(I.  H 
«.l 
11.3 

0.  1 


<  IiH'ln<U-<  r<,;7.'  wiii;i-.<'iiriifp<  |>jii<l  iti  MeoMaitcC  With  the  amoant  of  work  doii«,  Ittr  wltMn  aveta^dliiflr  Mrnlngsamliown. 

1         thdll  our  tt'Uth  of  t  per  rctil. 


As  shown  by  the  above  tal)le,  :iH,772  wag<e-earuers. 
91.2  per  cent  of  the  total  nmnber,  received  between  f  1 

Hiul  ijii.^-l  iH'rday.  Of  the  qn.Trfyiiinn  iiml  ini  cutters. 
20.430,  or  per  cent,  are  ineliitled  between  the  .suuie 
rates.  There  is  little  need  for  hig^hly  i^killed  workmen 
ill  liiuestoiic  quarries,  aiuI  consequehtly  the  i'at.cs  paid 
are  pnietieally  the  snuie  as  those  paid  in  all  trades  for 
unskilled  laltor. 

The  rates  paid  to  engineers  tuid  to  machiDistii  and 
other  mechanics  were  somewhat  higher  than  those  fbr 
other  wajje-earner~;  s:^. 7  jM»r  cent  of  the  enjfiTiri  i  -  i  i- 
oeived  from  $l.i)0  to  ^2.14:  per  day,  aiid  7U.9  per  eciit 
of  the  machinists  and  other  mechanics  were  indnded 
between  the  same  nites.  The  nieffc  "f  w  i<rfs  for  over 
three-fourths  (TS.r>  per  cent)  of  the  liiciiu-n  reported 
was  between  and  !?l.t»it  per  day. 

Ill  all.  only  2.')f<  buys  under  i6  years  were  reported, 
which  number  is  less  than  1  per  epnt  of  the  total  nutii- 
l>er  of  wajr»'-earners.  ( )r  these  boys.  Ki  were  (laid  It  -- 
than  fiO  cents  a  day.  and  '2Xii*  were  pai<l  frntn  .'lO  cent-  to 
$1.S4.  Thp  boys  reported  were  not  i  uiplrn  i  d  in  any 
one  Iwality.  There  wi  re  ."il  in  Indiana.  Hti  in  ^'i|•J^inia. 
and  Si  in  Ji.*enu!iylvunia.  The  otherij  were  di^itributed 
in  Mnall  groups  throug'h  a  larffe  number  of  states.  ' 

Under  '"all  other  wajjfe-eainrr- "  iuc  imluded  7,(>20 
men,  ^2.3  per  cent  of  the  total  luimlier.    The  rates 


paid  to  these  eniployeev  differ  very  little  from  those  for 
<iuarr\  men  and  stonecutters.  About  fonr-flfths  (K,638, 
oi  sij._'  per  cent)  of  those  ela-s.sed  as  all  other  wajje- 
t>uruci-s"  received  between  %i  and  $1.71  per  day»  and 
M08,  or  1.5.7  per  cent,  receired  from  $1.75  to  $2.S4. 

pUeii  uud  material!*,  of  which  a  large  aiuouat  was  fuel 
for  lime  bumingr.  cost  $5,408,913.   The  amonnt  paid 

for  royiiltlf-  uiii!  n'hi  nf  iitiun  viii'^^  plaiiN  \v:i>  is}-2L*.ti!tH. 
or  2U.4  per  eciit  of  the  total  luiiicellaueuu^  expeuiiesi; 
$1,017,386,  or  70.6  per  cent,  was  paid  for  rent  of  officM, 

tiixes,  insuniiu  e,  aiul  other  suiidrie,s. 

MociutHMti  jxnoer. — The  total  primary  power  re- 
ported afnrr^!<^ted  64,500  horsepower,  of  which  61,647, 
or  !  pr  r  cent,  was  tipplied  throu>j;h  l.T*'-  sleatii 
enj^ines;  l,u31,or  1.0  per  cent,  through  55)  gas  or  gaso- 
line engines;  and  SOS,  or  eight'tenths  of  1  per  cent,  by 
1."  water  wheels.  Under  ••dttief  power"  l.-':^!  hoi-se- 
power,  or  l.t»  por  C4>ut,  was  reported.  There  were  iu 
addition  85  electric  motors  with  an  aggregate  horse- 
power of  700.  Rented  horsepower  aggregated  190,  or 
three-tenths  of  I  per  cent. 

Pr'nhii  tiou. — The  foUowiiig  table  ahows  the  annual 
v:il(ie  of  the  prodtu  tiou  of  limestones  and  doJomites 

from  1SS.H>  ttj  1!M12: 
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PLATE  nr.— INTERIOR  VIEW  Of  MARBLE  QUARRY,  PROCTOR,  VERMONT. 
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Tabli  10.— Value ^mnunl  iwiuciioi,  of  limukmami  <MonA«.- 

isyo  ill  pjOt.^. 

(liaited  8Mie*Geoil(iglail  Mrver.  "iitiieiil  ihmukm  or  (he  vnHti  stato."] 


T..tnl. 

ll.t.ll. 

1  ^tH^  <  •  • . 

I^'-^I  ka4«a«««a»a<  •  .  * 

Si:i,w-..  17* 

l"..7-/.>.0..) 

1^  :■>(?.  OCT 
I3,^(T.?-.'J 
i'i.M.'.^KJI 
1^.  :>l^  T.'i't 

sii.  i;ni 

III.  lOU  iw 
I^.T'iT.tM^'! 
;W.ila4,V11l 

m:i  



liiMi  

Theri'  wii-  a  <li'i  ri'u>o  in  valuo  of  product  from  is'.tii 
to  1891,  au  iuci'casc  iu  Lb'J'J^  a  decrease  a^iu  in  laiiS, 
with  an  advance  in  and  a  slight  fallinjt  off  in  1895. 
In  ist*r»  the  r('h()<:ni(ic  niovi'ni<>nt  in  vuliu>  n'uchr<l  it> 
lowest  pciiat.  The  increase  since  tUen  U»s  l}een  con- 
stant. 

The  folloninfj  tjiMo  .«hows  tlif  vsilno  of  tlir  iiiiniiul 
pnxlucliun  of  liuiestuuen  and  dulomitcii,  classitieil  by 
uses,  1894  to  190ii 

Tablb  11. — Umtilvnti  md  doUmUa,  eUm^td     met:  1994  U> 

1903. 

[Taited  8t«U*  Q«0l«8Ai«I  Surrey.  -Mineral  Kn«niif«».  o(  Umi  UnitwJ  Suitt. "I 


lii'-H,  .  .. 
1»(K>,  .  ,  . 
IWi..  .  , 
IW.... 

IW.  .. 
I'JI«.  . 

j'^n  

tm.... 


JHUldiDg. 

ruMin-iT 

Unite  into 
line. 

ltl,i»[  fur. 
Uttvc  flux. 

.U)  (.ItltT 

7,  itVi.  /IS 

1.  ;!»;'.>.  tuts 

\w 

fi.  y.'T.  IHKI 

7. 1'."^,  ■-"»■. 

«.  3^«l.  tt' 

1.4W  !-7'> 

4.1  •».!> 

(i,  KSIi.  Mil 

l.KU.l'Xl 

S.i.'ltii.  jr.o 

:,,ir;r,,\\s 

H.  IK'i,  (KiT 

1.  IH.Wi'J 

4.:!;!Ji.7iV, 

n.  TUT.  111. 

a,'.»7.;»i 

.").  W".  ISA 

r..  '.■I'j.  :«in 

H.'.NH.a-.i 

l,tv-^«,*;B 

>■.  II1I7 

11.  ■m.m 

The  total  value  of  the  output  for  I'M'd  was  $;}<  >. 44 1 .  h(  >1 , 
of  which  only  $5,563,064  was  utilized  for  buildint,'  pur- 

p*isCri.  tin.'  rtMHailKllT  (tClHL''  ll-i'fl  for  tlnLll^inL'.  '  m  '>inL'. 

lime  buriUQ)!;,  rouduiaking,  rubble,  riprap,  Ilux,  etc. 
The  laiigfe»t  sinirle  item,  which  amounted  to  $9,335,618. 

was  for  liini'  fHuiiintr.  !nifl  tbc  soc-ond.  that  of  ^5,271.2r)2. 
was  for  flux  in  niotiilturgical  operatioui^.  A  large 
amount  was  also  umhI  for  niacadain,  not  so  much  on 
Ufcouiit  of  il.-i  suitability  H'J  beraus««  of  it^  f^hr;)pt)r>-w. 
tlic  almost  <'oin|)K-tv  ab.seiK'i'  of  silict'ous,  antl  ospcciallv 
tmppean.  rocks  from  tho  Migsissippi  vallej  Mutci 
noLessarilv  limitioj;  the  aelectiou  to  either  liniestoae  or 
.sand.stoiu'. 

The  <ii-tailor|  statiistics  of  thL»  industry  for  1903  are 
^own  in  Table  3^. 

Ort'ufff'htY.  -  Hockf  of  this  lypi'.  thoiijrli  oi  i  urrinjr 
in  i'vpry  >tat(' of  tlic  I'nion,  arc  found  in  llicir  luaxi- 
muui  development  in  tbc  states  of  the  MLs.slssippi  val- 
ley, where  the  affents  of  mntamorphi-sm  have  exercised 
but  little  inlliuiKt'  and  llic  rtwks  have  retained  their 
original  sedimuDtary  charaotor.  In  some  iuitanoQs 
roekB  of  this  claas  are  of  a  hij^ldy  fossiliferoua  nature. 
Sueh,  however,  are  not     a  rule  utilized  for  buildiuf; 


purptJSf.i.  liut  nith<>r  for  lime  hurnlng,  et*'.  Thosn 
uti!i/i  il  for  arrhitettunil  purposes  an-  principally  nf 
the  tiuo  gniiiicd  houaogcncous  tyi^-.  such  as  the  doio- 
itiitio  limestones  of  Lemont,  III.,  or  of  the  oolitic  type, 
.such  as  the  stones  so  extensively  dcvelopeil  in  (hf  n>- 
jj^ion  of  Be<lford.  Iiui.  The>o  stoneji  work  reiiriiiy  under 
t)i<  (n<.|,  and  when  free  from  injnrioua  oonstituenta are 
adniiraldy  adapted  for  elulK)i-rt(e  structures  where  much 
carved  work  is  re<|uired.  This  is  esiK-eially  true  of  the 
stone  at  Bedfoixl.  where  the  conditions  are  (larticuliirly 
favonihle  for  ((uarryiiiij.  the  l>e<ls  luiving  retained  very 
nearly  their  orijrinal  liorizontality.  The  ijuarry  devel- 
opment is  extensive,  as  is  evident  fi'om  the  illustration 
1,'iveii  in  Plate  1.  The  ease  with  which  these  .stone.s 
arc  removefl  hy  the  aid  of  machinery  from  Ihe  <iuarry 
bed,  and  the  readiness  with  which  they  ma}  »>  v\<  rked, 
as  well  as  their  satisfa»  («)rv  t-oloi-s,  have  rendered  tbem 
general  favorite-s  for  building  purposes  and  they  hare 
found  their  way  into  the  Urger  cities  all  over  the 
country. 

The  stoucs  here  included  under  the  head  of  marble 
are  mainly  those  composed  of  carbonate  of  lime,  or  the 

mixed carli<'ii:t{r--  nf  lime  and  nmgni  -i:i.  ii'.  otherwords, 
limestones  and  dolomite»,  which,  owing  to  their  color  and 
physical  propertiea,  are  niitable  for  h^-gmde  bnildiiqr 

and  ornaini  ntu!  |iurfwses. 

It  should  he  stated  that  uu  sharp  line  can  lie  drawn 
between  what  is  popularly  known  aa  marble  and  the 
comn)on  lime.slones  anfl  ilnlnniitcN.  a>  yv],;it  i-  or  ulmt  is 
nut  ijuitable  for  decoration  mus>t  depend  largely  upon 
the  taate  of  the  indindual.  The  atones  here  included 
are.  however,  rlmsc  ;itf  <old  as  marble,  uml  in 

two  instances  serpeutinous  ruck — the  bo-called  vcrd 
antique  marble. 

The  following  table  is  a  compaiative  Bummaryof  the 
marhle  industry  from  IhlO  to  1002. 

T.\ai.K  l'J.~-t'omparatu4i  numimtri):  jlfOS,  Ji^V,  JiW,  nnd  JSTu. 


itm  1  im 

NnuiU'i  »I  .(luirrlt^  

Miiliirl.'cl  <.irii.  liil>.  rletlte.  etc.: 

19  74 

1 

SU  1  *h8 

•Ba.<Bi  {'> 
ts.ou.ua  si,«s,no 

ic«M,«ei 

7<»') 

Wtti,'4'-i'iirnpr*; 

Com  Hi  «ip|ilie»  aad  nalcr kU« . . . 
Value  otpiNdiHK ................. 

>  liu  iiiii.'>Umt'>logc«Bii44oloadtc«;4tatlitiwiwsiMW«caDnalb»M|iatat«<l. 

'  K'-IuMl''hlji<'m'', 

'  KiT'jiiu  n  (lu  liirl.'il  us  uiiKv-euriMn; 
^.•«liH»>«  IikUkIwI  111  waves. 

In  the  published  statistics  of  the  cen-^us  of  I  sso  no 
discrimination  was  made  between  the  two  cla^a  of 
rocks.  The  writer,  knowii^  the  character  of  the  out- 
put of  the  various  quarries,  estimated  the  value  pro- 
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dttced  that  jear  at  $2,044,225  which,  it.  will  im  observed 
bj  reference  to  Table  IS,  was  increased  to  $8,488,170 

in  1889  and  (o  ^.044,182  iu  1S»<'1> 

There  were  ii'6  quarrie:*  iu  oiK^ration  during  I'M-J 
w!th  359  tnlftnied  offielftb,  clerks,  eto.,  and  4,070  wage- 
eartieis.  wfiifc  in  lSsl>  tln  ip  wtMO  (|Uiirrios  with  i!'>4 
cjaliiried  utUciiiln,  clerkH,  etc.,  aud  i.2ib  wage-earuerN. 
The  deereue  In  the  amnber  of  iMstive  quarries  Is  vtry 

pro>i!ilt1y  (hw  to  thf  cnn^oli.luf  iiiii  iitid  incorponitloii  of 
coui|juuieh.  The  uppuretit  decrease  in  the  iiuuiber  of 
wage-earners  may  be  aoeounted  for  by  the  different 

methwl'^  piirviif'd  hy  the  several  ociisiisi's  in  ohtnitiinL; 
the  average  uuiuti«r  employed;  ali^  by  the  introduction 
of  machinery  and  improved  metliods  in  qnarryintp. 

Tlint  tills  ilrnrnsi'  U  rinly  apparent,  sccins  all  tl)c  nioi-e 
prolwble  when  it  is  taken  into  considenition  that  both 
the  amount  paid  as  wages  and  the  value  of  the  marljle 
produced  increased  to  a  marked  d^ree  duiing  each 
census  year. 

There  were  10  quarries  reported  aa  being  developed 
by  as  many  operators,  8  of  whom  were  incorporated 


eoiiipiuiicii  aud  had  iatiucd  capital  »tock  and  boud^  to  the 
amount  of  So,031,500.  Six  of  these  quarries  were 
In  -ated  in  Washitifrton,  and  there  was  1  each  in  Cali- 
fornia, Keutucky,  Montana,  and  Utah.  The8«  gave 
employment  to  7  mlaried  officials  and  33  wage-earners, 
wild  received  I"."'  in  -alaricH  and  wiifres.  From 
tlie!<e  lo  quarries  .supplies  and  uiateriiiU  to  the  amount 
«>f  1(15,218,  and  misi'ellaneous  expenses  to  the  amount  of 

;■>.")•',  was  reported. 

There  were  li-4  quarries  reported  idle  during  iWOii 
and  these  were  controlled  by  114oponitore,  58  of  whom 

wnv  in  •(.f[Mii:it.-4  i'iiiri]i::nie.-.  Ciipital  stock  an^l  'n'l;:!-! 
were  issued  to  the  amount  of  !fy,l:i7,:ij>it  by  of  tlu\se 
OHnpanias. 

C'tj>'>>i>  >^  >'  I- '/  A.  ■y-,  ..'', ./   „i>j"i„;,x. — Ot  the  75 

operators  ot  proiliictivc  tiiinrrics,  4*»  weic  iiicoi*porated 
eotupaniea.  Forty-three  of  these  made  returns  showing 
a  capital  stock  of  !?1 7.«'>ltl>.t»on  and  a  bonded  indebted- 
ncfwi  of  7u&,i»iii.  The  details  are  &howu  iu  the  fol- 
lowing table: 


Tarlk  1.1.— CAI'ITAI.1/-ATI(»N"  oK  TSTOUl'* )HATKI)  CWIPANU^:  VXYl. 


ii  ilalUiitloQ  

:k1ii  iwued  


Xliml'f  r  ■  ■!  nil  ■  ir 
^Uiiilwr  r-  (•'■rill 
CKpiliil  »<>i^  '  <  • 
Capiliil  -  I"!  I.; 

XuiDlM-r  <A 
Par  viilue. . 

Ni.ir.  i.  r- .i:  -1,, I i-c*   1,1-ls, 

J'.ir  '.iilii>   flT.nr^i. 

ClvMeitdc  paj«l  :  t£S.<, 


VuHkA    „  CulUur- 


D,414,« 


S 
S 

law,  000 


AuUiorijuil— 

Niinibrr  i*f  niian"-. 
F'ur  value  


...  l.Mi". 
...JKi.TIl 


COJ 


.\iimburul  ttutre*  i 

I'Hr  value  j|14Jll,K0 

rreUwTwl—  I 

K  -lull  M  r  I  .f  iiliiln-*   r>..,  TtO 

Pitf  %-iilm'   Sj,<W,wi 

XumblT  (Jl  6.1.11] 

I'lir  vKlUf  

Di«UlciMb|iabl 

BotKlsi: 

Amhorliod— 

Niimlwr.....   S|W 

H»r  rain*   fi,4n,0DII 

Kumlirr   4,S7I 

Purraliu-   tI,JOf>..>ni 

irnvKct  piiid   na.^ 

ntolevMI  „....„.„.„..„  «|&,i!g» 


tun,  ODO 


147 
Si>).-,ll<M) 


V,:*).  ouu 
I  i'«;.uoo 


4 

«V,4MK0t0 


3 

LlOO 


|4Hi,m 


York. 


1V11IM..V1- 

vaniii. 


T«iui<«K«.  Vcmumt.  I  ^^  "ril!**" 


T  j  2  I  t 


7.100 
9710^000 

i;,  mo 

Sll.'.'.'K) 


4i« 


■3  5 
*  1  * 

«Kiui,««  |i,aii4,iiip 


s'.'-uo      6,.vu      T.  i;.  .'iiiii 

tl,«%4IW  1               «i)»4.0IJU  I  $300, W»  I 
  tU.SiW   


KIM 

MB,  coo 


l^fi'l,  fid 


f7,KD,0DO 

■-'si.i 


(S>SM,O0D 

1.1B3,300 


All  ntlw  r 

Hiatal 
andtcr- 


1.1, 1,IM),,"<<) 

f.i,H^i.mi   ij;!.  1*1,  u.») 


lfi,"«IO   '   Lll'.LI* 

$l,ti."lU,tHK)     yj.l'JO.lW 

\k,'m  -  -  aMKi 

Sl.lKl.OUO  I   JiUMHO  ,, 

 I    «iOC^IX»  \ 


1,1MI 


»|  no 


  »IS,0IK»  j. 


II 


•."■i.i<,«) 


iij.ouit 


fug,ooa  ia.inMN» 


■I  :i-. 

■I.llllk  'M\ 


l.W> 

(2w,aiw 


1 ,  TrtP 
f  JIKl,  (Ml 


16,000 1  naooD  


j;i,u.<j 


Undndw  ioooqianMd  eonipm)<s4latrflNiMd  m  MIows:  Alcbann,  1;  Uarrlaod,  Sj  Kcw  Mesial^  1. 
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The  viiliic  of  tht'  capilal  stock  ntul  l>oii<ls  i^>iu'd  1>_v 
tbe  Veriuuiit  cuuipanie:> cuustituteti  44.0  percent  of  tli<' 
total;  by  the  Georsfia  companies,  20.7  per  c«nt;  bv  tlu- 
Wiisliiiifi'loii  <'(>iii|)iiiii<>s,  1 7.'J  ]M>r  <-<>nt;  aiitl  In"  tin-  IVii- 
nviMwe  couipauteis,  5.8  per  cent.  The  par  value  of  (li>- 
capital  stock  tmuod  was  66.3  per  cent  of  tbe  total  au- 
tlmrr/i  i!.  'I'hc  dividends  jKiitl  ;niioi;nted  to  il.S  jmt  cfiit 
of  tlif  total  iituck  ou  wliicli  thc^  wtTC  declared. 

The  pi-odnctioB  of  the  mines  operated  by  the  4S  in- 
i;orporut«'d  coiiijKinit's.  ini'liulitijr  tht'  2  rmr  r.  ]iortinjr 
dtituilti  of  capituli/jitioii,  was  valued  ut  %4^,40lf.T'Jl,  or 
88.6  per  cent  of  tbe  total  ralae. 

Kifj^'ltiij, , s  \iin1  irmitx.  Tlio  4.1 '7' >  \rni.'t*-<'an)«'rs  ctJii- 
iitituted  "Al  percent  of  the  salaried  employee's aud  wage- 
earnem,  and  their  waKo*  were 86.6  percent  of  the  total 

salaries  and  «aj:es.  Vermont  Ifi!  witli  M  cent  of 
tliu  wage-curiier^i;  Teiiiie>««>ee  was  second,  with  14.U  per 
aent;  New  York  was  third,  11.5  per  cent;  and  Georgia 
ffa«i  fouiiJi,  with  7.6  per  cent. 


Till'  foUowin-  i;iiilr  -tio\v>  average  nnmiwr  of 
wayi'-earners  finployed  each  uioiitb: 

Tarlk  14.— ,tiimij)»!  Huro6«r  *>/iiwjp>«oniew  f3tijJt>;i>(l  'hinifi  weft 


mimlli: 


I  curacra. 


ijiir.iMTy.... 
K-'tjniury  .. 

Miurli  

Apfil  

Mhv  

.Illllc  

.'Illy  

AUKll^l . .  . . 
Sci'Icrnl",'!  . 
•  K-^'ln  I  .  ,  ,  . 
N.ivi  i;iln  r  . 


»,m 
4.  on 

4.SM 

4.181 
4.2B 
4,430 

*.m 

4,119 


September  was  the  month  during  which  the  luj^c»t 
naraber  of  wagc-earnere,  4,430.  was  employed,  although 
llu'  \'iiriation  during  the  yeui*  ua--  ii<it  ;rreat.  The 
jjiiwUeiit  number,  3,674,  wui*  eJiiployed  in  January. 

The  following  table  ahowe  the  dUtribution  of  wage- 
carnera  according  to  daily  nftea  ot  pay,  by  oocnpationa: 


Taw.*  is.— M8TRIBCTIOX  OF  WAOE-BARNERS  ACJCORDIKG  TO  D.41LY  RATES  OF  PAY,  BY  OCCTTPATIOXS:  1902. 


R>r»:  I'Hi  f'AV 

MAI  HI.MM*.  Kf  A*  K 

,  TEM.  AM»  orilUt  , 

1     XKSA:«im  1 

mttcniTTCM. 

■ 

IM.V*  VMOEIt  1« 

run. 

ALL  </TB£»  U  Aui:- 

WCTOgi- 

I'l  r  iiTit 
itf  ii.riil 

.■VviTlliTC 

iiiniihi-r. 

l\  r  fcni 

of  loUl. 

tiuiijlK-r. 

Tcr  .■fill 

i>f  lolui. 

.VvtTJi;;** 
iiunilit-r. 

I'.  r  m  ill 
»f  Mini. 

.\M'ni»:f   IN-r  ffiif 
iiijinlK'r.  ^if  uiiiil. 

ijuiiiUt. 

<>(  loliil. 

IiimilM'i. 

Vi'r  rcTit 
•  if  lolul. 

TmIsiI  

I^'x.  tliiin  ((-'■II  

aflU  t.ill.71  

■  1  iiTli 

U»i,  II 

11.1 

lUO.i.i 

lln.l.O 

1  lUU.V 

lui.  u 

I, Ills 

■,n n 

r> 

IT 

lil 
.%> 

•jua 

1X2 

»4 

iry.» 
i:u.> 

i 

II.  1 
II.  4 

Hi ; 
-•I  1 

T,  II 
J.2 
4.« 

ra 

8.9 
8.2 

2.0 
14 
II.  1 
IK  4 
.A 

(i 

1 

«.'» 

1 

IS 

«» 

5S.-, 

ue 

1M> 

as 
m 

141 

m 

7» 
»7 
2 
4 

U6 

1 
44 

DO 

2in 
34:1 

m 
ih^ 

i>7 
14 
2 

U.I 
4.* 

:ti,7 

K- 1> 
li.7 
IS.7 
Ik  II 
1.4 

mz 

(1.7S  t.ili.w  

4 

l:i 
III 
i| 

*.« 

2.V0 

S.  I.I 
Ki  J 

e.s  1 

 1 

a 

M 

78 

2a 

i 

it 

 i-T 

mil 

27.2 
IK.  4 
«.« 

im» 

SLl 
7.1 

m« 

2:2 
1.2 
3.1 
0.3 

J.OI)  t.il.24  

8 

I  » 
19 
7 

«i 
<; 

1 
6 

7. 

'>> 

ll»- 

l>, 
0. 

i 
t 

1S.«  1 

j;!.  :i 

1  ,  4)  to  I  74  

}  -S  litl  m  

3.00  to'i.i<  

17.  1 
'i  , 

e.o  1 

1.4  ! 

7.  »  , 
Ji,6 
i.i 
8.1  I 

1.5  ' 
0.1 
0.2 

8.  « 

2.»  U»%4»  

a.KI02.T4  

2.16  to2M  

1 

 ;-y 

a.a>i<»U4  

«.3ft(n8.«9  



».Tr>  t>i  :>.<^i. . 

1 
1 

iS 



1 

■  UMludea  IT  vnt/btuamt  paid  tn  aMmtduiae  witb  tbe  aaiouitt  ot  work  done,  tor  nhom  MVMge  dilir  CHiiJnii  *r»  abowii. 
*  Lew  thM  om-undi  of  I  iMf  ent. 


'Hio  mn>;i"  <>(  wajri-s  lor  employees  in  marble  tjuarries 
was  very  wide.  Li  li'oii  there  were  M  wage>earnerti 
geitinj,'  le^s  than  $1  per  day.  and  105  receiving 
and  over.  Uetween  tliese  extremes  the  employees  were 
distributed  in  comparatively  ^niall  groups,  e.x;cep(  be- 
tween tbe  rates  from  #1  to  ^.74,  where  58.5  per  cent 
of  the  lotal  niinilH'r  were  iriehided. 

The  quarry  men  and  stoneeutterH  oooatitated  til.  7  per 
cent  of  the  total  number  of  w^e-carnera  reported. 
'Die  wiih'  I'uiijfi'  notii-eable  in  the  Jiyure.s  for  all  (H-eiiiKi- 
tionii  combiued  in  due  aliuotib  entirely  to  the  great 
variation  in  the  rates  paid  to  the  quarrymen  and  stone- 
cutters. More  tlian  half  {'A^.i  per  eent)  tlii  t.ital 
nmuber  were  included  iu  the  three  wage  gnjups  from 
$1  to  91.74,  but  moat  of  the  remainder  were  diatribnted 
in  aimiU  gronpa  from  $1.75  to  $4.25  and  over.  The 


dill'erenee  between  the  wayes  paiil  to  i|itarrvnieii  and 
thck^e  paid  to  lii^dily  skilled  stonecutters  \»  very  ap- 
parent in  the  liirnres  presented. 

The  ranjri'  of  wa^'es  for  the  bulk  of  the  enifineers  was 
froui^I  to  i'-J.44per(iay,  Sfl.l  per  cent  of  the  total  num- 
ber bei  n  jr  i  iielnd^  between  those  rates.  Of  the  firemen 
nine-tenths  received  lielween  ^1  and  4'.<.  while  1»1.1 
per  cent  of  tbe  machini^ti>  and  other  meelianicit  received 
from  $1.25  to  $3.74.  Of  tbe  33  boys  under  16  years 
reported,  -2*)  were  jmid  less  than  7.")  <-enls  a  day. 

Under  "hU  other  wage-earners"  are  included  l,i}L6 
workmen.  Alnumt  aix-tcntha  of  these — 5d.S  i>Br  cent — 
wi  rr-  i'tnployed  at  rates?  In'tween  ^l.2r>  and  $1.74.  Of 
tlie  others  10.2  per  cent  receive*!  iietween  75  eeutti  and 
$1.24  per  day,  and  37  per  <»at  received  f rooi  $1  76  to 
$3.74. 
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Siipplitu,  iit'itrvMlit,  lind  iiuKcrlhmeoii''  ■  •/"  — 'Wv 
cost  of  supplies  and  materiab  was  reported  a»  1^825.81':^, 
which  wfts  the  largest  item  of  expense  other  than  wagon. 
Of  till"  if3S2,877  cxiJended  for  iniscellaneoHs  oxpt^nues, 
$317,41*2,  or  S2.i*  per  cent,  wa»  paid  for  rent  of  offices, 
taxes,  insurantx;,  interest,  aiid  other  suodrieft,  and 
$<)5.3?>5,  or  17.1  per  will,  wii*  expended  for  royalties 
and  rent  of  quarrying  plant. 

MecAmuVrtl  pmeer. — ^Tbe  totnl  horsepower  reported 
was  l-t,2?<t..  I'f  \\\xk\\  10.748,  or  7r>.'_'  per  oont,  wit-^  up- 
plied  tbnnii.h  \'M  »^toiiiu  eDgines,  Bod  M13>  oi*  23.}>  per 
cent,  wus  supplied  tiy  15  water  wheels.  The  remainder 
WHS  flu-Msilied  ii.s  •■<itl)or  ]x>wer."  The  total  jK>wer  wa-* 
reported  by  60  operators,  Vermont  leading  with  5H.1 
per  cent 

I'rtxluctloii. — The  luimml  produe  tiun  of  iimrhlefrom 
18^  to  laOii  is  shown  in  the  followiug  table: 

Tablb  ta.—  Volueof  antuuA  prothution  of  wiM-::  ls:io  i;><K>. 


TMal. 

re**.          1  Tdtal. 

1 



sa.  iss.  iwi 

a.  4illl.  IMNI 
S.TlK.miO 
'.MII.UM 
3.  IW.  Wi 
2,<£i»,71» 
2,<H,IH 

   l.dll.irtl 

UH.   

Vm  :        4.  WL-i.  WW 

The  gradual  iutim-<e  showa  iu  1">S«J,  listtl,  and  18t»2 
was  fallowed  by  the  tatetX  depression  of  1698.  An 

increase  of  S*7HS,'»S.')  was  ^linwu  f"r  lsf»4,  while  in  1895 
the  value  of  pn)ducti<>ii  (l>><  rea.>e(t  to  $2.h2.i,71!>.  This 
period  of  flnctuution  was  followed  hy  a  steaily  iiicreast>. 
e\rppt  in  untU,  in  1902,  tlw  value  of  product 

reiic  luHi  *.Xt»+i,18l>. 

The  followiiifj  table  hIiows  the  value  of  the  annual 
production  of  marble,  claflsitied  by  U8e»,  18^  to  1902: 


Tabu  17 — MathU,  ebm^  &v  tuet:  tm  U>  1902. 
[QUiieasifttMOMlagladSwfir.  "MlaandBcmtCMDlflw  ViilMIStam"] 
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The  fullowini,'  table  .sh<w^  th(^  value  of  prmhict  of 
tbo  pi'iuvipal  umrble  producing  states  for  IDOU  and 

1889,  and  ranks  them  according  to  these  values: 


TaBIiI  18.— JVl)rf«W"jj,  fif  marl>lf,  hi  iirhinpnl  y/titm  TtmM  4jP  vabu 

offtroiiud;  JO(i^ 'iu4  AW/. 
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In  the  number  of  quarries  and  value  of  output  Ver- 
mont ranked  first  amonf^  the  marble  produdng  stateB 

in  11H>2.     Tht-  lia-  'm  ,-ti  tlif  r.-i-c  sinee  tin   \  ri  y  ilicep- 

i  tionof  the  industry,  though  the  pro|T«rtioiial  dilference 
in  output  is  bring  oontlmuillj  lessened  as  dsvelopmeats 

I  are  made  in  other  states,  ^\'hil^■  the  value  of  thr  prod- 
uct  of  \' ermoiit  haii  iiicrtmiied  rather  than  diiiiini.shed, 
the  slate  in  1909  produced  only  $S.l  per  cent  of  the 
output  of  the  United  Stiito-  in^trnd  of  i)2.2  per  e<>nt, 

I  a»  in  1665>.   OUicr  ditlereuces  are  equally  marked. 

i  These  are  due  mamly  to  the  remarkable  developments 

in  Georgia,  whereby  the  piX)duct  was  iiierea.sed  from 
!^l'.»ti.25i>  in  IS8!>  toiHKH>,517  in  lUiri;  to  the  ivopening 
of  the  long  ainindoned  quarries  in  Herkslure  eounty, 
M:\-.~.:  ti!  •Ii'Vilopnient'^  near  Avondale.  in  Cfii'-ter 
county.  Pti.,  iu  Adams  an(i  Stevens  counties,  U  usli.,  and 
minor  developmmts  in  Montana  and  Utah. 

Ocf-Ki-finC' . — The  niMtter  f  )f  the  irenirrnplifr  distri- 
bution of  marbles  throughout  tiu:  I'liiteii  .siules  is  of 
conaiderable  eeonomic  importance.  It  will  be  noted  by 
reference  to  Table  30  that  a  very  large  pro|K)rtion  of 
them  are  to  be  found  in  »itateM  bordering  along  the 
Appalachian  mountain  .system.  Reecnt  developments 
show  that  materiala  of  the  same  nature  exist  in  the 
states  west  of  the  front  range  of  the  Rocky  mountains, 
but  thus  far  little  moi-e  than  ilevelopuu'ut  work  has 

I  been  done  except  in  California  and  Washington.  The 

I  entire  r^on  lying  between  the  Appalachians  and  the 
front  ninge  of  the  IWky  iiK'nuriilns  to  the  westward  is 
quite  unsuppUed  with  anything  that  can  properly  be 

[  designated  as  marble,  the  geological  conditions  whidi 
were  instrumental  in  producing  the  m  rr^-^;ir  \  ult>-ni- 

I  tion  ivom  the  common  limestone  having  here  been 

I  inoperative. 

^^'ifIl  T'.  fri'enoe  totheabuv  r  ilNti  i'uitidn  the  follow 
ing  .statement  a»  to  color,  texture,  and  us-es  may  U. 
added,  beginning  with  the  most  northerly  of  the  mai'bU 
pi-oducing  state-;: 

ilarbles  of  a  Lolocrxstulliiie  gmuuki 
!  structure,  varyingfrom  pure  white  to  white  veined  witl 
'  bine-gray  and  greenish  to  dark  elotulr  !  blue-gmy.  nn  tti- 
I  in  a  somewhat  interrupted  belt  exteiidiug  througliout 
I  the  entire  length  of  the  weatem  part  of  the  state.  The 
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quariy  iadiutry  u  developed  to  the  gi-eatest  extent  m 
Batland  county.  Vtews  sbowiniir  thn  present  condition 
of  quarries  at  West  Rutland  and  Prootor  are  (/ivi-u  in 
JfJatcs  II,  ill,  and  IV.  The  etoue  i»  wed  for  Imildiiig, 
naonunMntal,  and  decorative  work.  Cbocoktef  red, 
and  variofjiated  foims,  usril  for  tilinir  nid  interior  deon- 
ratiun,  are  found  in  the  vicinity  of  Mallut  bay. 

Meutaehugetts. — ^Holociystitlline  rather  eoarsely  gran- 
ular building  marbles  of  a  white  color  are  found  In  tiie 
various  towns  of  Berkiihire  county. 

iUIfw  Twi".— CJoarsely  crystalline  white  and  ^yish 
(liiloniitic  tiiut  lilcs,  w  liii  fi  :iiv  used  mainly  for  lini!(1ing 
purpoM;.s,  occur  in  Wcatchcster  and  St.  Lawrence 
conntiefl. 

Pt-nnf;/?':/.)  ill. — Tfcil' )rry-talliiii'  L't'iUiulai-  lii;irMo>;  of 
a  white  and  gray  color,  u.se'd  mainly  for  building  pur- 
posefl,  eome  from  Mootironiery  and  Chester  counties. 

Miin/hiii<l. — Holof rv^talliiir  irntnitlnr  wbife  niurbles, 
used  lor  general  building  puiixtises,  ai"e  quarried  in 
Baltimore  county. 

^Ti'.iijli.  Tlnloct  \  ■.(.•<lline  coarsely  granular  white 
climiu  d  ami  j>iijk  luivt  bles,  used  mainly  for  l>iiililin<^  but 
also  for  interior  decoration  and  monumental  work,  occur 
in  Clierokee  and  I'ickens  romittp>.    fScc  I'lafi'  \' 

Trnn'i^if. — Pink,  gray,  and  ri»oc«il!itt'  uiul  white 
inottli  d  stone,  used  almost  wholly  for  interior  decom- 
tion,  i.s  found  in  the  region  aboat  Knoxrille and  Uogeri»- 
ville,  in  caHtcrn  Tennofvsoe. 

ir(/<iA«Bji<!«*.— A  peculiar  green  or  gii-eii-white  mot- 
tled stone,  consisting  of  nn  admixture  of  lime  and  mag- 
nesian  carbonates,  brucite,  and  j*cri>entinc.  is  being 
developed  near  Spokane,  and  workcfl  into  various  art 
objei  t^  stich  as  vasM,  urns,  and  bovU,  an  entirely  new 
deimrture  in  marble  work. 

A  vei  v  liii<,a<  proportion  of  tiie  marbles  used  for  in- 
terior decoration,  and,  indeed,  altuoftt  tlie  entire  supply 
of  the  verd  antiques,  are  still  imported.  Italy,  Africa 
and  Greece  furnishing  the  laigest  amount-s.  although  of 
late  a  considerable  quantity  has  been  brought  from  'isov- 
way.  This  importation  is  due  in  part  to  the  more 
dosirable  quality  of  tlie  material,  and  in  part  to  the 
cbcapneaa  of  foreign  labor  and  low  ocean  fi-oight  mHas. 

A  detailed  summary  showing  the  statistics  of  the 
marble  indnstry  for  IdQS  b  giveD  in  Table  39. 

8ANDROVB8  AVD  QUAVIZITBa. 

Tnder  the  head  of  sandstones  and  quartiites,  is  in- 

( Imli'il  a  widely  variable  series  of  rork>s,  comjiosed,  as 
tiie  natne  suggests,  largely  of  ^iH^•iMlu■i  sand,  which, 
Ijirongh  the  influenoeof  oementingrn:iirri:iI>  itr  natural 
compression,  has  become  sufficiently  indunited  fn  Ik' 
utilised  for  building  purposes.  Witli  tbeni  are  also 
included  ceitain  rocks  of  siiuilar  origin  but  which, 
through  the  deposition  of  a  siliceous  canent,  have  be- 


come partially  recrystallized  and  arc  known  as  quartz- 
ites.  The  soHealled  ^'Potsdam  sandstone*'  of  New  York 
,'mil  till'  •  jasper"  of  Sioux  Falls,  S.  Dak.,  are  good 
examples  of  this  latter  typo.  Here,  too,  are  included 
the  **blnesto«es**  of  New  Tork  and  PennsylTania,  so 
widely  ii^-r-il  for  n:i;^<,Miii:  purjxises,  and  the  volcanic  tuffs. 

The  following  tabic  preoents  couiparutivo  statistics 
Ux  this  industry  for  1908, 1889,  and  1880. 

Taslb  19. — Cbmparaffiw  luimmiry.*  I9at,  I689,  and  JS80. 
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*  N';>l  ri'iKirlol- 

'  Ki)r<>tiu-i>  iirv  inoluded  ■«  w«g«.«iini«n. 
>  SnIiiri<.-<  ntx'  iiu-luilvd  IB 

*  (iri?«tf«l  niiiiiltiT  vtniiloptd. 

*  Value  o(  «x|ilo*lv<9, 

•naftBdMlilBCMMie,  Talncd  atMMH,  putciinwl  bgr  wboliMl*  aMlcoL 

There  has  hicii  nil  ardml  increase  in  the  numfu  r  of 
quarries  in  operation,  but  this  is  due  to  the  opening 
of  small  rant  qnarriea,  and  ia  not  accompanied  by  an 
increase  in  any  of  the  expeoditaTes  except  those  elaaaed 
as  miscellaneous. 

Emplfiye«&  and  wagM. — ^The  total  number  of  salaried 
ofti<'iu!s  nnd  wuifr"  cnrners  was  11,295,  the  wage-earners 
contributing  10,148,  or  per  cent  of  this  number, 
llielr  wagtt  were  $(S,16d,060,  or  89.6  per  «ent  of  die 

total  salaries  and  «  !i<rf«>. 

The  following  table  shows  the  average  number  of 
wagc-eamera  employed  during  «ich  month: 

Tabu  20.— ilvmve  aainicr  ^mgt-mnm  mfiagtd  dmnsr  tatk 
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."i.TW 
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13, 

H.  TOi 
U,«nO 
UK  MM 


The  gi"eat4!.st  numl>er  given  enipioynient  lor  any  one 
month  was  1S,W<'>  in  June;  the  leaat  number  was  5,737 
in  .January.  .Sandstone  quarries  can  not  bo  operated 
during  severe  winter  weather,  as  the  .stone  uuist  be 
quarried  without  an  excess  of  moiBtare  or  fro0t>  in  order 
that  it  may  weather  well. 
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MINKS  AN  J)  QLAlUilES. 


Ill  the  followiiijjT  talilo  tho  (listrilmtitui  of  wage-fiturn* 
er-s.  JKCoidiug  tu  daily  rates  of  jmy,  ia  shown  for  th« 
Mveral  dneses  of  <«mployeea.  The  Dumber  receiving 


certain  spei  itiod  rates  is  given  for  each  cliutt,  aud  nho 
the  percentag<^8  wliich  them  numbers  form  of  the  total 
number  in  tfaeir  leapectiTe  elaases: 


Table  SI.— DIBa«tBUT10X  OF  WAOE-EARMEIGS  ACCORDING  TO  DAILY  RATES  OP  PAY,  BY  OCCUPATIONS:  l«tt. 
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llnetudea  KS  wi>«VHi>rTii'r«  imiit  in  '"IMI-rtAim  WUlk  ikeaawuDl 
•  LewlbanooiHeuUi  v(  1  i»t  m». 

The  ranpe  of  wajEtes  for  men  cniplin  t'd  in  .siimlsiitone 
and  (|iuirtzitc  quarries  i*  not  wid«'.    Of  tiie  1«>,44JS  \vnf,'c 
eftmers  reported,  7,<>4:J,  or  7;',  I  jx-r  cfiit,  iTrcivi'd  li©- 
tween  fl.25  and  98.24  per  day.    A  v«'ry  ft'sv.  only  3,8 
per  cent,  wore  paid  less  than  aial  the  balance. 

2,4Ui^,  or  iHi,  I  per  cent,  were  dUtributed  in  »mall  groupa 
between  98-S5  and  S4.S5.  It  will  be  noticed  that  there 
wa8  a  gifater  conifnt ration  of  tho  sievoral  classos  of 
wage-eamera  at  a  few  rate  groups  in  sandaliooe  and 
quartzite  quarries  than  in  other  irtone  quarriee. 

More  than  two-thirds  of  nil  t!ic  wnfjc-carner.s  wen* 
claased  aa  quarrjmou  and  iitoticcutt(;i-»,  7,117  men  hav- 
ing been  reported  under  that  head.  More  than  eix- 
tftiths  of  them  f'iJ.M  jkt  cent)  were  included  in  the  three 
rate  grouper  between  $l.aO  aud  $2.24.  Those  who  iv- 
eeived  less  than  (l.SO  per  day  numbered  741,  and  con- 
Mitiited  10..'>  percent  of  the  tctnl  mim'ifr.  while  l.TtHt 
men,  or  20.4  per  cent,  were  di.Htribut4Ml  in  small  grcup?^ 
between  |8.S5  and 

Th«'  (Miiri'if'''"--.  of  ulmrn  ."-J!*  were  reported,  .show  a 
liiarkt  d  concentration  at  a  day,  280,  or  4 1.»'>  imm-  cn-nt, 
)>eiiii.'  included  in  the  single  rate  group.  >^2  to  ^2.24. 

For  tireiiien  an  even  greater  concentration  is  .shown, 
hut  at  tho  next  lower  i-atc  group;  of  the  24i  lireinen 
roportetl.  17h.  or  7:^.'.*  ^ler  cent,  were  paid  between 
$1.75  and  l!Sl.&9  p' t  Any.  A  wider  range  of  wage«  ia 
indicated  by  the  ti^^im'K  for  machinists  and  other 
inecbanics.  For  tbein.  too.  the  {.'leatost  t  oiu-entration 
Qcenrs  in  the  $1.75  and  $ii  groupa,  but  14.9  per  cent  of 
them  were  pud  leas  than  $1.75  per  day  tuid  18.5  per 
oent  reoeived  93  or  over. 


otwork4laiM.llor  wImh  dnilr  ■««'"<"ir  »**  abown. 

Lesa  than  I  per  cent  of  the  wa<re-earnor«  were  boys 
luuler  1*}  years,  only  7(>  in  all  liaviu}^  (>een  reported. 
Most  of  these  boys  were  fairly  well  paid,  Ci»  of  them 
hflvinj,'  reoeived  between  50  cents  and  $1.24  {x^r  day, 
and  only  4  of  thoni  getting  le>*s  than  ■)(>  cents. 

Under  the  head  of  "all  other  wage-earners''  are 
included  ^8,007  men.  almost  one-fifth  of  the  total  num- 
tier  reported.  Tiic  i'niii:r  of  wa'/c-  for  l..')94,  01*79.4 
{KT  cent,  was  from  !iJ1.2j  to  $l.l»!(  ijer  dajr. 

Sftpjiii^^  mnt^inl*,  a»(f  mf^eelfaiuoiu  «i7v»»w.— The 

coliij  iiLr:if  i\ !•  with  \s  lilrii  >:in<l.stotie  Ml."l\  ^»'  liilioxtH.! 

from  the  ipiarry  IkhI,  by  the  aid  of  modern  imichincry, 
tends  largely  to  reduce  the  expenditure  for  supplies 

and  materi!!!-.  ihr  mst  of  wtiirli  in  1  ;>fi2  wu-  .i'l^S, UK». 
The  total  amount  paid  for  misceiianeoiis  expenses  was 
$878,780,  of  which  the  amount  paid  for  royalties  and 
rent  of  i  jiiarrying  plants  formed  22.;5  pi-r  cent,  and  rent 
of  offit'es.  taxes,  iuaurauce,  and  other  sundries,  77.7  per 
cent. 

}r  --l  t!>!nil  j>i/ii\  r. — The  total  primiiry  power  ro- 
poiied  was  2o,t!j2  horsepower.  Of  this  amount  761* 
at*'am  engines  contributed  l'4.<'>:{1  horsepower, or  96 per 
«'ent;  7  gas  or  giisolin*-  engines,  72  horsojx>wer.  or  thi-ee- 
tenths  of  1  per  cent;  0  water  wheels.  IS,S.'>  horsepower, 
or  ?,.'>  per  cent.  The  remainder  was  "'other  jiower.'* 
In  addition  <i  electric  motors,  with  a  total  of  t!0  hoi-se- 
power.  were  usetl  tluring  the  censu.s  j  ear  by  the  oper- 
ators who  generated  their  owtj  efft  tricity. 

7 The  anaoal  production  of  tsundstonea 
and  quartzites  from  1890  to  1903  is  shown  In  the  fol- 
lowing fftble: 
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PLATC  VI— flO.   !.    view   I>r  '-ANDSTONE  OL'AHRy  AT  RERC*.  OHIO. 
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TaULU  tin,  —  I  Wi«  «/  iiiihimI  jnu<h»4ii,H  oj  MmlfU'Utf  (id J  »/(«)r/;i/i». 

im  to  1909, 

(VDllfd  BtatcaiicoUigleBl  mrvcjr. "  mnml  RenMncn  of  llie  rolled  8lBle&") 


TemmL 

VUt.  Total. 

1 

iri,.'4i>,  Oil 

!.<>').  »r 

11. 4.ir. 
ft.:'j».4i'j 

'  ll.  4VI.  ;!.■>» 

I  ii>,<;i»i,Ki 

I  DoM  IM  liKliMe  irlndMonc*  mid  whoMMicv. 

The  iiiliiiiimiii  imxlm-tioi)  for  (lu-  tliirtciMi  yciii-  wii» 
I'euclied  in  l^Uti,  when  the  pruducl  waii  valued  at 
14,778,109.  The  niaxiniutu  xna  in  1890,  when  the  \'alue 
nUho  piNMliu  t  was  $13,505,683,  or  11,901,^ more  than 
the  value  foi  VMrj. 

Thb  foUowing  table  ehovn  the  value  of  products, 
cliusified  by  uses,  from       to  1!>02: 

TaJII.I.  — 'l.  •■  .'v;l«f..^ij(r.«.IH'f  '/fiulzi'if.  iliiffili,  ,1  1,11  ;.s''(,'.      7'"'  '. 

[Cnlivd Matt^Ueuluglciil tiun'cy, MiiitMl  i:>'M>iir('i.-3M:  i h.- rnsLed suites."] 


vaU'k  or  moM'CT. 


YXAiL  Vnltdinir. 

Alli>lh.r 

Ilauifli.    '  PJCttntil 

?J.  IHll,  .'cj:l 
J. 

i'.Mr;i,»i«T 
l.U2,<W 

•2:n>,i>:u) 

41;i.  47ii 

« tntliuie*  Nwsh  iNtildliu;. 


Of  the  ^^lO.ttUl  .17!  L'ivon  a-i  the  total  viihio  of  jirodiicts 
in  AiJOa,  8<},O0r,4>ii  WHS  the  >ulue  of  tiie  »ione  used  for 
butldidf  purpos*«,  the  remainder  being  the  value  of  the 
stoii.'  (li>|h)>,  il  nf  ii|)ra[i.  ti-.hltlo,  jmviiif^.  Hh",'),'!' njc, 
ttud  fru.«hed  j-toin!  for  roud  hulbut,  etc.  A  cumiNira- 
tivety  small  araontit  was  crashed  and  utilized  as  sand 

for  jjhi'^-Miiikin:^.  n-  imli  i!  uiiili-r  ''>ilic!i  r*aiid." 

A  comparison  of  the  ii;jnri.'s  for  ISSf  luid  VMi  shuwa 
that  tb«  r»hi<^  increased  more  than  (>l(>venfold  in  Ari- 
zona jiiul  'IVxas.  iihoiit  sixfold  in  Mahn,  livffold  in 
W  voiiiint;.  thiet-fuld  in  Arkanwus  and  \S  c-t  Virginia, 
and  twofold  or  mor><  in  California,  MinneBota,  MoU' 
tana,  Tonnt'sst'c.  and  I'tali.  In  14  states  the  valines 
decreased  during;  thcr-*'  years.  The  larj^esl  jwi'  cent.> 
of  decrease  are  iw  follows:  New  Mexico,  93;  Connecti- 
cut, 8<>;  lo^vM.  ( ;  ('(.!<  11  i  li ..  7'':  Missouri,  tuid 
Wa.shini|;ton.  ."<;•.  rin  ic  was  u  tailing  oil'  of  iww  3i> 
per  cent  in  New  .lersey  and  Oilio.  and  for  Kaiuas, 
Arii-isaclnisetrs,  and  New  York  the  deerease  wa«  between 
20  uud      jMT  cent. 

For  conipanitive  |iuiih>m's  tliti  folloNMii;j  l;d»le  is 
given,  showing  the  rank  in  value  of  product  by  states 
and  territories  for       and  1889: 


lonef  imied  iy  MiAcf  of  prodittti  190S  and  iSSO. 


T 


l't-ti!i,ylv>iniii . . 


Vi.rk  

M  II  VdU'tl  1i.*-tl*.  , 

I  >\\\U*rt\\n  

Wot  Viritiiii*,. 
N»-w  Jrrw'v  . ... 


Mitim-*«irii 

WiM-..nM:i  

Mil  liiifiili  

T.-VjIS  

rnllllfftirili... 

KintiH  ky  

>•  tilth  [>iikHtH . 

Art/i>iiit  

Kiin^xi^.  

I't^ili  

\\  y.irultij:  ,  .  ..k 

\rliiui».-(s  

Miifiliinu  ,,, 

Mi**MiiT;  

Aliitiiiiiiii  

ICKtLlllllt  , 

nl:;i. 


Miirv 


il^||IMI. 


M:llii.  

NrM  M.-\iii 
T»;DH«»Be  . 
Nrvmlit  ... 


Viihif. 

[tuiik. 

Viilui'. 

UiiiiL- 

|l,'.Wilv]l)r- 

1 

Sl,!ls,i>.>| 

:i 

:i.iMti  iv>i> 

I 

1,  M'^  fV/" 

:t 

■•  l!<v>  741' 

2 

1 

iv|K.i».'7 

6 

4i;'.',;'-> 

.", 

17:.  '■Iff- 

11 

izi.  :<<:: 

li 

140.  i>7 

M 

Wk  ':<■ 

7 

T 

:tiui.  ii.i 

n 

l.r.'t.ll'M 

4 

;i  17.  47'.> 

•> 

i:il.'>?> 

1.") 

•-1t7.  IWi 

111 

IKl  '.KV* 

lU 

II 

■-•in..-.7i> 

n 

itV>  mU> 

li 

M  li'.l 

■i7 

r>..-.7i* 

l:t 

Wi.tXil 

.1 

14 

117.'>1D 

W 

11  IK  :»'-• 

17 

1117.  !>lll 

!t.  i4i; 

•-N 

liv.  :^yf 

1  <!'.■.'>!> 

n 

HkS.  Ill  I 

1* 

4i>.;u:<i 

•J) 

!KI.  ll'M 

I'.i 

Hi,  ;iM> 

•-'li 

Jii 

■-■'i  1174 

•-'4 

»">. 

.'1 

:ii.i;i» 

■St 

.'•li.  !)yti 

I:W,.iK.', 

li 

t.'.  7i^ii 

tli.'jii.'. 

::7.  '•'Ki 

•  4::.  '.is;! 

-! 

::•!.  •Jim 

I7.v)t; 

ji; 

7r..!KU. 

I.\  III. 

III.  liift 

l.\  i.^U 

Ml.  J  .1 

lit 

i:t.7T7 

J.  I'.H 

1L-,J1'I 

:io 

In;  NX 

» 

7,iiTl» 

Ul 

it,m 

A  detailed  snmmaty  showing^  the  <(tatjstics  of  the 

indnstry  tor  l'.H>:i  is  jriven  in  Tahle  4(<. 

Octmrrtmv, —  Ihe  8aud!«u>ncs  are  auioug  the  most 
variable  and  widely  distributed  of  American  building 
material.  Those  which  have  lieeii  most,  st  uuLi  "i>  luv 
couut  o£  llieir  color  and  working  qualitict>  are  the  x'cd- 
brown  Triassic  stones  of  the  eastern  United  States,  the 
lijrhi-jrnty  to  Imtf  ( 'mi liiuiiferons  stones  t>f  the  Missis- 
sippi valley,  of  whieh  tho  «o-eallcd  "liereft  grit'^  is  a 
familiar  type,  and  the  New  York  and  Pennsylvania 
hluestoiies,  utilized  mainly  fin  f1:iy:j.fin^  purpo.sos. 

The  sandstoues  are  for  the  iuo»t  part  comparatively 
ea«.iy  to  work  and,  next  to  the  ^vnites,  have  been  more 

<_'<  ih  iiilly  empUiyed  for  .stniL-turnI  piir]in^r  -;  than  nuy 
other  of  our  natural  building  materials.  They  are 
found  interstratified  with  rocks  of  all  eeological  hori- 

■/i:'ii~  from  the  (,'iinifu  i:ih  di.'i\  ii  tn  tlic  Tertirtrv  n:id 
iM'eiipyiug  all  positiiMis  with  relation  to  httrizonUility. 
In  the  mountainous  rei^ions  the  deposits  are  natumlly 
iiinri^  '>••  less  distorted  ami  t)ci-ui>y  nion.  or  less  inelined 
position.s.  In  the  region  of  tlie  Mississippi  valley, 
where  the  geological  agenciee  have  been  much  le.os 
violent,  the  l«>ds  retain  their  orit;iiial  horizontal  |)osi- 
tion  and  atford  ailniindde  faeilities  for  <|iiarry  oper.i- 
tions  ii]M>n  ii  large  scale.  It  is  upon  these  heds  that 
.sonio  of  the  largt^st  qunrries  in  the  country  have  been 
opened.  Figutvs  !  and  '1.  Plato  VI.  show  the  position 
of  the  stone  and  the  i-emarkaMe  natural  facilities  for 
extraction  a«  w  <dl  tis  the  great  amoimtof  development 
which  has  taken  place  at  Amhent  and  Berea,  Ohu». 
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MINES  AND  QUARRIES. 


Silica  or  niliceoiiB  nod  includes  not  onlj  annd  «uit» 

abte  for  the  iiitiiuifucture  of  glasi^,  but  altiu  ii  liir^c 
quiutitj  d««iga»ted  as  en^^ine  and  furnace  sand  and  1 
Band  for  other  vises,  it  bein;^  iiiip4.)!<;4ibl«  to  separate  the  | 
slutistiL's.    Of  the  value  of  produi  t.  if5<».Sll  is  for  wind 
produced  at  regular  imndstone  quarries,  being  the  waste  i 
or  scrap  stone  crashed,    [n  such  instances  the  statistics  | 
of  salaries.  \vajre.<,  and  othiM-  expendituros.  not  boiii^ 
separable,  have  been  included  with  thoso  for  wndittones  I 
and  quartcites.   At  the  census  of  isso,  {riass  ntnd  was  | 
!*epurak'ly  reported.    Thirty-thrwmines  wcii  vIjuwh, 
at  which  S&ii  emplojeeii  received  wages  auiuuutiug  t<> 
f96,51KI,  and  the  value  of  the  product  was  iaS9,09.'>. 
Atthr  KI<  \  rnth  Census,  *'sand{or|f1aM*'  ivasmeltidf>d 
with  ^ndstuuo. 
The  following  (able  Is  a  summary  for  1909: 


Kiiinb4'T  .»f  qiturrics  •>«.•••.....*.  30 

Nuinlx-r  iiC  opeiMaM.  ^  „  W 

fkl«ni'<l  •><Iii'iii]«,  eKtk*.  CUJ 

Niimt.!*r   tS 

!>>1i>i  -   W.VB 

AvvTiic  ti'  ini'i  r  ,   33%  I 

\V«|£i  ■   fMV,  11  1 

Coiiimi  i  ^  1 1   w 

>li«r^'l]un4'nti»  t°xpi'iiM'«    $l?».77<i 

Cin"t  <  J  vu|i)kli<'«  iirul  iiiHtertiiU.    -  t^,  '■><' 

PltMliHt: 

QuuilUI)  i»burl  lulW)   I  l.i, «! 

V«Ide  


'The  rnltcl  SIsUn  Gwlti|ti«il  Siirvi-y  n'p(>ri»  miil.-r  •■BUMsiniid"  (irillch  1(  I 
not  loci  ii'icd  nlth  th<;  yoilixlio  fur  slmio)  «h>>rt  t<iii.<  vnlwdiit  MViMt. 

wblrb  tnrliKU'M  f;UM  kMiwI  fitiiMiiH'tl  fr«»m  iMiik.H.   O'li.iis  DKur^  fntitldviMllr  I 

Of  the  20  quarries,  W  were  in  Ohio,  14  in  Peunsyl-  | 
vania,  and  2  in  West  Vlrjginia,  the  statistics  of  the  j 

la^t  iintTieH  hriiiix  irirliidi-d  with  tlxwi'  nf  Pptuisylvania 
to  avoid  disilo.sinu;  tti«  Imsine.-is  of  individual  op^ralui^i.  i 
These  quarries  wore  controlled  by  ^0  operators.  S  of  | 
whom  were  individuals,     tirni.s,  and  10  irK'orp(ir;it( d 
companies:  7  of  the.se  companies  were  reported  froiu 
Pcnn.sylvanitt. 

Finjuloyax  and  «>/</(W.— The  335  wajre-oarners  eonsti- 
tuletl  1>0.5  per  cent  of  tho  salaried  employees  and  WKge- 
ttrners.  and  the  ?14!M14  {mid  as  wages  was  S4.6per 
cent  of  tile  t<^)tal  salarieit  and  wages.    The  aventge 
number  of  wage-earners  employed  eaeh  month  is  .shown 
in  the  detailed  Sutnnmry,  Ttthlp  Jl,     IIk  (/nuti-t  nuni- 
her,  880,  was  reported  for  Septciiilier,  and  the  least. 
264,  for  February.    This  table  8howi:<  also  the  avenifre 
number  of  \v:ii>t  learners  at  sj>eciticd  daily  nites  of  pay  | 
by  occnpatioiM.   Of  tbe335  wage<«arner8, or  77.9 
per  cent,  were  reported  as  reeeiring  from  11.25  to  f  1.74 
per  day.    There  were  149,  or  44..")  per  cent,  employed 
as  quarrymen  at  rates  ranging  from  75  cents  to  s^.  24  1 
per  day.   The  crushing  of  the  stone  entailed  the  em-  | 
ploynient  of  a  larfje  number  of  lu}M)rersand  t)ther  work- 
men, who  were  reported      '"all  other  wage-earneni''  i 
and  numbered  154,  or  46  per  cent,  of  the  total.   Silica  | 
-:md  is  the  onlv  -i ilxlivision  of  tht  -.loni'  industry  in 
wbicli  no  boys  under  IG  years  of  age  were  reported.  | 


>  '  « 1,1  a/'  /  iiiln,  ami  in  i^cxlIiXHwim  tMjMfttse»,  — Sup- 
pliers and  tiiaterials  costinj;  938,380  were  reported, 
$i:3,5t*H,  or  :{.">. 4  per  cent  of  the  total,  Imvin^'  hi  on 
cxpuudevl  ill  Oliiu.  The  mi^cellaiu'ou.s  expenses 
amounted  to  318,776,  of  which  ^,873.  or  44.0  per  cent, 
was  for  royalties  and  rent  of  quarryirijf  plants,  and 
i|S10,403,  or  ja.4  per  cent,  for  rent  of  otBces,  insuiMnce, 
and  Other  sundries.  Of  the  total,  iill.i'lo.  or  .".((.T  per 
cent,  was  reported  from  Pennsylvania  and  West  Vir- 
ginia, and  ^7,5<H>,  or  40.H  per  cent,  from  Ohio, 

Mechanical  pow^. — ^The  total  power  owaed  wa.1 
ported  a«2,(N)0  horsepower,  of  which  805  was  reported 
from  Ohio  and  1,196  from  Pennsylvania.  Of  thi*  total, 
l.i^sn  iiorseixiwer  was  supplied  by  33  steam  engines,  16 
of  wiiich  were  in  Ohio. 

I'n»bicf!im. — ^The  United  Stat«>s  (J»H>h>pieal  Survey 
ha.s  not  published  aimual  statistics  of  glass  sand  except 
for  1885  and  l!Mt2.  and  these  statistics  are  not  compara- 
ble with  tbuHe  of  the  censiw,  bccauiie  they  include  aand 
from  pits  and  banicfl  as  well  as  that  crushed  at  samktone 
quarries. 

Chief  among  the  aand  producing  states,  in  1902,  was 

Pentisylvaniii,  where  satxl  was  f«>und  in  all  forms.  This 
state  was  followed  closely  by  Ohio,  where  dejK)sits  were 
•■^enentlly  tbose  of  sandstODC  requiring  crustiiug  and 
I .  <  1 1  i  tig.  A  small  quantity  was  reported  from  West 
Virginia. 

The  16  quarries  shown  for  PennsylTanin  (including 

the  '1  in  Wc-I  VirLriniiii  prinhiced  !'Ii.'.isJ  ton-,  or  7M.2 
per  cent  of  the  total  production, the  value  being  $261>,U15, 
or  68.9  per  cent  of  the  total  value.  Of  this  amount, 
lL'7..'i>i>  tons,  valued  at  ^10.'),3ti7.  wn.s  glas.s  sand;  ;U,.')00 
toiLs,  valued  at$si4,U0U,  buildiug  sand}  15,i4i  ions,  val- 
ued at  918,896,  furnace  sand^  and  138,721  tons,  having 
n  \  alue  of  ^S12H,7."'i.  wns  rotivunif-d  for  other  purjioses. 

The  lo  <piarries  in  Ohio  produced  13a,t>21  tons,  or 
tis.i  per  cent  of  the  total  quantity;  the  value  was 
l(il52.274.  »ir  MA  jM-r  cent  of  the  total  value  Of  this 
«piantity,  ♦!(>..S!tt?  tons,  valued  at  i^">0.:i4.S.  wji.^  furnace 
sand;  3(»,03»!  tons,  valued  at  i<i24,S'.H!.  glass  sand;  3,750 
tons,  valued  at  ^3.iK)o,  engine  ssmd;  and  48,73!»  tons, 
valued  at  i^>.'i,o.3o.  was  u^ed  for  other  purposes. 

<>.-fv?/Vf;(fv.— Silica  or  siliceous  sand  is  known  to 
exist  in  several  .states  as  a  sandstone,  i-equiring  crush- 
ing and  screening:  as  a  stone  that  readily  disintegrates, 
when  exposed  to  the  action  of  the  elements,  and  needs 
only  washing  or  burning  to  reduce  the  amount  of 
organic  matter  and  other  Impurities;  or  as  beds  of  purs 
sand,  mjuiring  no  tivatnient  to  prepsire  it  for  use. 

i^ud  used  in  the  manufacture  of  glass  consists  mainly 
of  silica  with  alumina,  and  it  may  be  iron,  soda,  lime, 
and  jwtash  in  snmll  and  varying  (juantities.  The  value 
of  the  aand  depends  on.  ite  freedom  from  such  impuri- 
ties as  tend  to  produce  a  discoloration  of  the  ghtss. 

A  --inimifiry  ])resenting  detiiili'd  ^taiivti.  nf  the  silica 
sand  induiitry,  by  states,  for  li)02,  u  given  in  Table  41. 
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Ml.K  Kul.-.  CKVsTAM.lNK  K'oi  h>. 

L'udor  tliU  clu^sHlicaliou  ih  grouped  »  aumewhui  vuii- 
abie  series  of  I'vcks,  incladin;  not  meivlj  th«  true  jjran- 

itcs,  l)iit  iil>(>  the  tii  i~<t'!4  ((li(>  Mi-ctilletl  strij^i'd.  ~ti  a(  iti.'  5. 
or  baatiii'd  {{I'ttuiU's  uf  the  (|U&iT^-uteu),  the  !>yt-uites,  llic 
blftck  granites  or  traps  (diafaaaeft  and  sa'bbro»),diorites, 
(>u.-<ilt.s,  and  andeflite«,  and,  in  a  few  inBtances,  the  iniva 

Tiie  varying  mineml  chamcter  and  etnictaral  featom 

of  thvsv  rm  ks  urt>  iioled  Inflow: 

Ctranitii. — A  cr^'stalliue,{rrauulai',  iiui«>i4iv«  rock,  con- 
slstinfr  eM«ntially  of  quartz,  ortfaociase,  and  mica  or 

Imi       ii  lr,  with  other  iniiit  iaK.  «»  iipatito  and  Ilia^- 
iK'tilt'  oct  urriug  iu  luit-ru^-upic  «|uaulititai. 
Otieint. — rook  diflterinf^  from  ffranite  in  that  the 

various  c-oiistif u-  rit-  ;U'"  'irnintri'i  iti  nioro  >ir  ]nr- 
allel  lajei-s,  givinjj  tlu'  iwk  ii  iiaiidt'*!  or  tolialctl  ap- 
pearance. It  is  often  called  stratified  or  liastard  ifranite 
by  tin-  <|uai"i-viiicii. 

lii^t/u/t,.  A  rock,  liiiiiti'd  in  quautity,  ditlVruiy  from 
granite  only  in  the  ahfiencc  of  qnartK  as  an  essential 
constitueiit,  i.  i"..  'm.^  .  .Mi^i^tiui,' of  ortlioi'ln>^  with  ono 
or  more  of  \\w  iiiiiu-ruU  i>i  ihv  iiiica.  ainiifiilMilt'.  or 
pyroxciu"  {jroiij). 

/•'(titi)///,  l/i>ji/i,/i',,-  >  V./.  f,if,\ — A  rm  ls  ntTii  int'-  from 
\Vt!iiilc  ill  that  tfio  luiiH  Till  flaoolit*'  (iK*j)lieliin  )  wliolly 
or  in  part  rephuos  tht?  feldspar.  Tlu' ••irranitc"  m'ar 
Hot  Spring's.  Ark.,  is  u  jruud  c.vaiiipk"  of  thi"  i  irk. 

Jjiafnnti  mill  t/>ihl>n>. — Rocks  consist  in*;;  essciiliaUy  of 
augite  or  liyi^orsthcni'  and  piaifioduso  folds|>;trs  with 
ttccfvsnry  ri]!;!!!!!'.  !imuihtitf.  :UhI  Fr*>,|up|itly  hiack  lliica. 
Tht'svaiT  liard  and  mussivc  rock-,  often  very  dark  gray 
to  almost  black  in  color,  and  in  the  ease  of  the  gabbro 
at  I'lousaHt  river.  Me.,  known  as  Idai-k  j;ranite.  In 
tl»e  majority  of  <<u.ses  tl>cy  are  used  only  for  road 
Ijiaic-riiil. 

D'li'i'it' .  .\  rock  fonsi>tin};  es>entially  of  liornMende 
or  mica  aeul  phijrioc  laso  fekUpai'  wiUi  otlier  uiiucral^ 
in  .siiiallei-  propnrtious.  In  America  this  rock  i5  little 
Ujied  for  huildinjj  material. 

Biix'tlt.  A  lava  couiiwscd  c».s«ntialiy  of  augito  aud 
plagiodase  feldspar.   It  occurs  mainly  in  the  Western 

StllU's. 

Aiifli , — A  ro<'k  i-oinposetl  of  augite  or  hornblende 
and  plagioelase  feldspar.  It  is  a  lava,  and  its  occurreoee 
i»  litnited  luainly  to  tli«  Western  states. 

Mica  schht. — ^A  rock  composed  essentially  of  quartz 
and  U)in».  but  with  a  pronounced  schistose  structure. 
It  iti  little  used  for  general  building  owing,  in  part,  to 
its  poor  workiitg  qualities. 

The  Htatisties  fitr  siliceous  crystalline  nicks  wer«> 
aepanitely  preueuted  at  tlie  censuacii  of  IbtiU  and 
In  the  following  tkble  the  «tati»tics  for  these  years  and 
those  for  190S  are  shown  for  the  purpose  of  oomparlMn: 
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  ab4iiii,iM& 

Vtdueotpnidiict  tU,W,Ml 


N'iIiiiUt  (ff  'lunrrii^  

Nliiiilx-r  of  iipt-ntt,H'<  

Niiiul.^T.   ... 

r^ilrtrit'"   

A\<TIIU<*  litllllUT  

WiiKc.  

MLM-'tlljUU.'UU3  fXpeiuM^ii  

Unt  ol  mpfilln  aiid  autoilala . 


m 


va 

(II 

•11, ITT 


'  Not  i.'iH.rinl. 

:  Korvuiiii  Im  luilti!  In  uiiiie-vam'ti. 
'Sii)itrii-<<  iiji-liitU'il  Iti 

*  (irtnlfft  ijubil»er  t- iii)>]<>ycd. 

•  Viilin-  of  txplwU't-. 

The  iiu  reas)'  in  ihe  numlM-r  of  »|Uiui  it  >  vva-,  or 
119.1  per  cent,  from  1880  to  Ihs-t.  -md  Hi',  m-  3.7  per 
cent,  from  IsSlt  to  l!>o:i.  Thi??  dilTerence  in  percentage 
of  increase  is  due  partly  to  the  tendency  towaixl  coui- 
hination  noted  in  the  discnsaion  of  'J'ahit*  '1.  The  vahie 
of  the  prodiK't  of  these  quanie.s  iiurrea^ied  i^,276,<H'7, 
or  17S.7  per  cent,  f  i-om  ISSO  to  1889,  and  *.3.7ft3,.S4i>.  or 
•>\\.-l  per  cent,  from  1889  to  1902. 

lUn  elopiuetil  work  w  as  reported  at  4  quarries  located 
1  ••ach  in  Odifuruia,  ( 'otuiecticut.  Missouri,  and  New 
York.  Tliese  quarries  w  ere  controlled  by  4  opeiators.  3 
of  them  being  incorporated  oompanie.«>.  The  capital  stock 
-and  bonds  issued  by  9  of  the!«  conifxinieg  amounted  to 
fl9,5(K>.  The^^  4  quarries  jtuac  employment  to  63 
wage-earnersi,  who  received  $44,(>40  in  wages. 

There  were  313  quarries  reported  Idle  during  1902. 

Thes*'  were  controlled  by  813  operators. 

h'liijiliiyi  f  i'  iiu'J  uvffet. — ^The  total  uumber  of  walaried 
otticial>>,  clerks,  etc.,  and  wngp-«iriK»rs  was  "JO.^Ki.  and 
they  received  $12,80<».XNi  in  salaries  and  wages.  The 
WMge-earoers  formed  dd.-l  pi-r  centof  this  number,  and 
their  w«|^  amounted  to     per  cent  of  the  tote], 

'lable  -27  pi-esents  the  averagennmber  of  w«ge-earner8 

employed  <iuring  each  month. 

S 

tsoe. 


W«ilHf- 


J*li«iatv. .. 
Kebrimry  . 
itttrdi  .... 
April  

siiiy  

Jiute  

July  

AllKlKl  

iir-tnrter  . . . 
l>c<»iDUcr. 


13,  <« 

IN.  ViU 
a,  DTK 

ii,  :i31 
--•J,  iii'.i 
l'.',:u>i 


The  foregoing  table  shows  that  the  numlH-r  of 
employee:^  was  greatest  in  .Vuguiit,  when  22^*0^  wagc> 
earners  were  given  employmont,  and  the  least  in  Janu- 
ary, for  whidi  month  12,443  were  reported,  Thi« 
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MIKES  AND  QUARRIES. 


inconsfaincy  of  openition  U  «xploine«l  in  the  di»cn«8lon 

of  Tahio  r 

The  fiiilowiii"-  (aiili-  shows,  for  (In-  s»'v*>!al  chiss^'s  of 


employees,  the  number  receiving  certain  specified  rates 

of  pav.  !>n<l  :ils(>  thi'  i»>r('<-iitiip>s  whicli  tbeae  numbers 

form  of  till'  total  munbor  in  the  class: 


Tabuj  as.— DIHTKllH'THiX  Ul"  WAUK  K.VKM.U.'s  ACLX>Ul)ING  TO  DAILV  KAXKis  OK  VA\,  BY  »XX:Ui'AT10NS:  IMOiS. 
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5.  T 

II.  » 
IS.2 
20.1 
19.  & 
S..5 
11.0 
2.5 
1.2 
l.» 


numlwT. 


Per  wDt 
ol  total. 


100.0  1 


Ur.lllKVME.N  ASH 
lir4<.SE>L  ITIEiUi. 


Average 
nomtwr. 


14,174 


Pereent 
<rf  total. 


mo 


Avenge 

niuober. 


of  total. 
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J.  o 
l.-J 


0.2 


'  liii'hiiU-.  .'r2S  nnjii' <'iiirn.'r«  i<iii<I  In  ai'onMan»»  wtili  tlii>  onuvunt  of  work  done,  for  whom  armso dally  earning* are  tlukwa. 


The  iiguitsi  pi'eieuled  in  ihi-  uIkjvo  tnl>lt;  iiidicatt;  ii 
wide  itrnge  in  the  dully  nites  of  pay.  Of  the  total  num- 
Ikt  reportt'd.  743,  or  3,1*  pfi  ci>nt.  ic<  .  iv*  1  less  than  ^1 
per  day,  aiid  or  4.w  per  cent,  iweivod  1^.25  per 
flay  or  over.  For  the  remaininf^  17,^7  wage-enrnen, 
coiistitiititi^  Dl.t;  pt-r  (hmu  of  thf  total  number,  the  range 
of  wageii  was  flow  $1  to  ii].'2i  pvr  day. 

About  three-fourths  (76.8  per  cent)  of  all  the  wajaro- 
crtrni'i's  reported  were  olnssitiod  rinnrrynirii  mul 
slonecuHer.s.  Tlieir  rates  conforin  very  i  !i  i^i  I y  ii  >  lliose 
for  all  ocoujMitions  eonihined,  92  per  com  of  the  total 
niiiiiher  havinjf  received  Ivetween  and  !|y..i!4  per 
day,  as  coiupaivd  with  per«eiit  for  all  occupations 
combined.  An  e.\atiiinatiou  of  tlio  li{ri(res  for  quariy- 
men  and  stoneeutters  .shows  a  marketl  eoneentnuion  at 
the  mtca  from  $1.^.")  to  ^f'ii.i^  per  day.  then  a  .sli^'ht 
fallinty  ott',  and  aiyain  a  eoneeiitration  for  the  rates  from 
$2.7d  to  !i58.ii4  per  day.  This  indicates  the  differenc  e 
between  the  rulci^  piud  tu  quarrymon  and  those  pnid  to 
atonecuttors,  who  are  more  skilled  than  the  (|nariyinen. 

There  were  858  engmeera  reported^  of  nrhoni  .'>o:^,  or 
76.4  per  cent,  received  between  tl.75  and  74  per 
day.  The  ranj^^  of  \vai»e.>  for  ij.'t.S  per  eent  of  the 
liiviiien  was  from  ¥1.25  to  per  day,  9.8  per  cent 
having;  received  lew*  than  $1.S5,  and  34.4 per  c«nt. 
or  over.  Kates  were  eonsidenihly  higher  for  machinists 
and  Other  meebaiiic^,  tbree-fourths  of  them  having  been 
paid  from  •8.«o  to  te.24  pei  day. 

The  nutiilii  1  of  'lov  under  hi  v>  .iis  n  pDi  ted  wa.s 
906,  of  whom  1>1  were  iu  the  2^ew  England  states  and 
46  were  in  South  Caroiiaa  nod  Geoii^ia.  The  rates  of 


pay  for  104  of  these  boys  were  betwtnen  ai)  cents  and 
$1.34  per  day;  of  the  others,  86  received  lesa  than  .50 

centv  :iu<\  i!  I'r.i ■civcil       :.'.*•  m  (■■.I'l-. 

The  group  of  "ivll  other  wage-oarnei"s "  includtiH 
2,240  men,  or  11.9  per  cent  of  the  total  number  of 
waj^e-earners  re]M)rfed.  The  ran<re  of  waj^os  for 
of  thoni  wail  from  75  cenLn  to  ^2.24  per  day.  The 
numher  reoeiWRg  $1.50  per  da,y  was  probably  i^reater 
than  that  at  any  other  rate,  since  the  wap>  irroii]i,  t^l  ..'11 
to  ^1.74,  includes  a  mueli  lar};er  miiul>er  than  is  in- 
cluded in  any  other  {fronp. 

Siijtji/i'tx,  »)it/,  riii/tt,  ,t„(1  iii'iM-illiiio'ii'ix  .'.rjhsttfu'x. — The 
total  cost  of  supplies  and  materials  was  ¥2.  t'.tS.iKl.').  Of 
this  amount  $.")01>. 702.  or  -iO.,')  j>er  cent,  was  expended  in 
Massjichusetts;  $i;72.SSS.  or  lo.}>  pei-  cent,  in  ^'ernlont; 
and  ^217,.'>4S,  or  S.7  per  <ent.  in  Maine.  Smaller 
amounts  were  rejiorted  from  the  i»ther  states. 

The  amount  psud  for  royalties  and  rent  of  quarrying 
lilantH  was  ^l!t4.st»->,  or  34.1  per  cent  of  the  total,  and 
S(;i.~>.314,  or  75.0  per  cent,  was  paid  for  rent  of  oiSces, 
taxes,  and  other  »undrieii. 

Merhaniml  povvr. — Primary  power  ajfffiegating 
4r».f».Sf*)  horsepower  was  reported:  44.  Is!*,  or  '.♦4  {xsr  cent, 
was  applied  through  l».'>ii  steam  enjrines;  :;7.'>.  or  aix- 
tenthsof  1  percent,  \vas  jjenerated  hy  I't!  jjus  or  ira.soline 
engines;  and  l,."itK«,  or  jier  cent,  hy  ir>  water  wheels. 
Under  "other  power,"  olo  horsepower, or  1.X percent, 
was  reported.  The  rented  horsepower  wa»  508,  or  1.1 
per  I  i  iif.  !.f  which  471  was  electric.  Tn  aildition.  23 
citictric  motors,  having  a  capacity  of  442  horsepower, 
were  owned  by  tiie  operators  reporting  them. 
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Proektctkn.—Tba  foUowinif  table  shovs  the  produelion  of  siliceous  crystalline  roelu,  dussified  by  oses^ 

18ftBto  TflOS: 


TABLBm— VALUE  OF  A5NU.V1.  l>ltOl>L'CTION  OF  rSIMOKOL'S  CRYSTALLINE  ROCKS,  (CLASSIFIED  BY  USES:  ltW6  TO  IVWl'. 

[LiUleJ  !^4JlU■!>  Oi'oloKlml  Slum).    Miuvlul  |{t»i>tu:i'ia>  «l  llw?  I'liitfl  ^tiHc-."; 


vm. 


VALi'C  ur  niottiicT. 


Kougb.iUI 
vm*. 


Mh>1i-  ttlto 
bluClBL 


I 


CatUng. 


Cnultcil.aU 

UK>, 


All  othm 

IIWI. 


:;.  ;(.si,'.i:ii 
■1. 1.VV 
9,  <i«t,f>;4 


rj,  it.',  IIT7 
a,  riti.au  i 

4,4W,«W 


Jl.  l-■5;.O^i■• 
l,411..V(^.'  , 
l.V.t.'f.f<  I 
1,/iS7.>.>.7 

1, 467, 467  I 


1.110,417  ' 
^^4.1..I  , 


)'>-. 
r«f  411; 

»rU.7Wt 


tmi .  HIT 
l.vrj.vi'. 

c'lTi,  miy 


SI30.IW 

i.rw,4N> 

I.HIW  Jill 
l,-.'lli.»7l 


>  tadwlnlMriMlny  imim  valwed  MlktSUHt  mmnBMital  moob  nluedat  |I.714,IM.  and  sione  tat  otber  utea  valiicdat|sa,Sl4. 

Of  i)ir>  lotiil  viiluo  lit"  inixUict.  $l'>;.2r)7.r>44,  in  UHii*.  ii 
valuo  of  $7,oai,sa2  WU8  UiniA  fur  building  purpose* 


and  $3,9^,911  for  monumental  work.   Tbe  remainini; 

iiiutfriul  tn  the  viilue  f>f  *7,i':J4.:^01  wiis  utiliz<'<l  for  ii 
variety  uf  purport'!!.,  tmt  *>.i>oi-ially  for  puviii}^  lilock-^ 
and  M«  crusluKl  stone  for  iiiiuiujiini 

of  iniicliilit'l  v  lifi-  nM!<1(  rc<l  pos.sitili'  rlu-  ul  il;/iltioii  of 
the  gnuiitos  nnd  oIIht  liunl  r<>ck.'«  iii  ui^iuinn'iital  work 
to  at)  oxtont  lliiil  wu.s  qiiiti'  imiM)ssihl»>  when  the  gtoiH- 
was  (iro.s.M'd  tty  luuiil.  Tli<>  iiso  of  st<»n<>  for  niiioidiiiii 
is  liirjrt-ly  !i  ilf\ flopiiu'iit  of  tiic  past  twenty  30;n>,  and 
tht'  tk'iiiuiKl  for  it  for  tlii,>.  piirjxisp  has  ouu!«cd  the£^reat 
iiu  r>  ii^c  in  tiio  iiuiiiUfr  of  <|iuirrit's  of  tnip])(>an  rock. 
Tiii.s  diHUiUid  for  ci  usIkhJ  .-ilonc  likewise  cimhh'.s  the  quar- 
ries worked  iiminly  for  huildiiij;^  or  uionuiiioiiliil  stone  to 
d'ispos4'  of  their  waste.  The  material  used  for  iiiaeiulani 
depend.-!,  iiowever,  to  a  coufiidenihie  extent  on  tli<>  kind 
of  rock  that  if  available  in neiphborinj;  .sources.  While 
the  (rajipean  rocks  have  proved  most  dexinihle  for  tliis 
purpose,  the  total  nhsrnpeof  nmtoriul  of  thi^  type  from 
the  great  interior  .Mississippi  vallcf  bflsciiueed  the  i«iili- 
stitution  largely  of  limestone  and^  in  some  cases^  of 
sandstone. 

The  followioff  table  show-  the  v  alue  of  product  of 

sili<f>oiis  (  rvstalline  rcM'k>  from  isim  to  j;>o-j: 

Taulk  —  Valun  uf  MMUeuii  jtrtntadioti  o/ niuxou*  rr^itaUhu:  raci'*- 
riiltt-^i  siHiMOcohlBleAl  iMnw}-,  ■■SllnenI  RoMunciiaf  thel!nttc<i -inl'-*. '] 


As  shown  in  Table  4-.  then-  were  I'o)  ipiitrrie--  in 
Mu»stu-hu>etts  and  11«>  in  .Maine.  The  niunber  of  tjuar- 
rie«  in  the  other  states  varied  from  W  in  Vermont  to 
I  ertrh  in  Arizona  and  Nevada.  Itulinn  Territory  also 
repiiited  I.  In  the  I'oUuwiii^j'  i-oiupanitive  table  (he 
i'lu'  inliodiulion  \  values  of  the  products  for  iW'l,  issit,  and  1n>o  m^e 
(riven,  and  the  states  are  raolced  acoording  to  these 
value>. 


I'ablk  — Produfiivm  oj  fUkfout  nyttaUiue  rocht,  hif  j/rincipai 
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The  Milii  -  of  the  produet  decreased  from  1S!*0  to 
18114,  men  iiu  reuaed,  decliuiug  again  iu  18115  aud  IhllO, 

aince  which  time  it  has  constantly  increased. 
30S2!(-04 — SI 


Massachusetts  and  Maine  occupied  in  10()S  the  oame 

relative  p<isition  that  they  held  at  the  Tentli  and  Klev- 
enth  i:en8U!$e».  (Jnlifornitt,  however,  dropped  from  th« 
third  to  the  fifth  place  in  the  list,  while  Vermont  ad- 
vaneed  from  (lie  ninth  t<»tlie  (liird,  ami  \i  \\  I '-.hire 
from  tbe  seventh  tu  tbe  fuurtb.  The  chuu|;c>i  in  ruiik 
are  due  in  some  msies  to  a  decreaite  in  production,  as 
in  the  case  nl'  ( 'ulM'' .ri.i;i.         ii'  uj'h  v-  i.  .  :U:  it'.i-!-eu.»i'. 

iu  the  case  of  \  ermonl  and  >«evv  liiimpshire.  (ieor- 
{fia,  which  made  such  a  remarluible  increase  between 
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the  X«ntii  and  Eleventh  ceiii8U«etf,  causing  it  lu  advaucu 
from  twelfth  to  «ixtii  in  npk,  Iws  dropped  to  eighth, 
although  tbaw  hw  been  an  ectnal  incieaee  io  the 
product. 

The  detRiled  statistics  of  the  tndintry  fbr  11103  are 

given  in  Tiihlc  42. 

During  the  early  history  of  the  industry,  when  inii- 
roads  were  few,  transportiition  of  materml  as  heavy  a.s 

stone  wii'-  lrir|;(  ly  'ly  \Miti'f.  Ih'iiri'  it  niitiually  fol- 
lowed that  (|tuirrio8  situated  close  to  the  water's  oilgi', 
like  those  of  Vinanuiven  and  Crotch  Island,  Me.  (see 
Plato  hn'\  a  f.TTOt  tulvnntane,  lUi'l  for  u  I'Ui'j  time 

practically  controlled  the  uiai-keL  Willi  the  mulliplic- 
Ity  of  nulroadai,  however,  and  the  ffrowing  demand  of 
inland  ritir>«  n'trTfitr>  fnnrt  wtitr-rnnv';.  rnlnnil  i|Uiirrie.s 
at  firnt  wholly  inacccssiblo  have  iwconic  inipurtuut  fac- 
tors, and  tH  a  cooBeqnenoe  the  coast  states  hare,  to  a 
consirlr^ralilo  fxtcnt.  In-^t  prostiy^e. 

Uf  the  quarries  dcvcUiped  during  the  lasit  decade,  «)n 
Moount  of  the  qoality  as  well  tm  qtuuitity  of  material 
they  furnixh.  those  in  the  vicinity  of  Barre.  Vt..  nnd 
Montello,  Wis.,  are  of  greatest  interest.  The  qiuirrv 
near  Mootello  farDbbca  a  l)cautifu],  compact,  dark 
i  >  <1  hrown  granite  admirably  adaptied  for  monumental 
work,  . 

SLATS. 

The  materialii  brought  together  in  this  report  under 
the  head  of  itlatc  are  argillaceous  rocks,  which,  through 
the  proce^>>of  .ihearingand  incidental  ehemieal  activity, 
have  undergone  a  partial  metai]lor]>hisni,  resulting  in 
the  development  of  a  pronounced  tendency  to  split 
along  certain  planes,  which  may  or  inaj'  not  he  parallel 
with  the  original  bedding,  into  thin  sheets  suitable  for 
roofing  purposes.  It  is  necessarily  a  consequence  that 
sach  ai'e  reatrieted  to  the  regions  of  pronounced  earth 
movcnii'nt>.  <uch  as  have  resiOted  in  the  formation  of 
mooQtain  ranges. 

The  decrease  in  the  nnmber  of  qnarries  since  1889 
has  not  been  attendcil  hy  a  decrwise  in  any  of  the  other 
items  and  ia  largely  due  to  consolidation  of  interests. 

The  apparent  decrease  in  the  nnmber  of  wage-earners 
i.S'Inc  Io  (lie  nh  tlunis  i  iiiiiloyed  by  the  \  iirious  »'en^u-i'^ 
in  finding  the  average  and  in  part  to  the  introduction 
of  machinery.  The  steady  increase  in  the  amount  \t»id 
Hs  \v;iLr<'^  iiidlcutos  that  the  difference  slnnvii  in  the 
''average  number"  ia  not  duo  to  an  ai-tual  decrea^  iu 
the  number  of  wage-earners.  The  production  increased 
t:J.-'l".:.ns^.  or  63.fi  per  cent,  from  ISSIt  to  liHii'. 

Census  statistics  for  alate  quai-ries  were  shown  m 
early  as  1660,  wlien  the  value  of  product  was  reported 
as  the  nimiber  of  quai  l  it  -  U.  huj;        At  the 

ceniiuij  of  iStiO,  there  were  22  quarries,  with  a  pro- 
dnctfon  valued  at  9367,100.  The  census  of  1870  was 
the  lirat  at  which  the  mining  industries  were  separately 


lihovrn.  The  following  comparative  tiummaiy  includes 
the  statistics  from  1870  to  1903: 

Tablb  89. — Ounpftraliit  numtMri/:  ll>70  Io  HXkl. 
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(  Umilot  ittunbcr  cm|>loy<>d. 


There  weiie  8  quarries,  all  in  Pennsylvania,  for  which 
develo|)ment  work  was  reported  for  Ilt02.  One  salaried 
employee  received  a  siiliiry  of  ?>iHH>  and  13  wage-earners 
were  paid  ij'-lr.l'.'jii  in  wages. 

Th<>  torn!  cMjiif,'!!  stock  and  IkhuIi  I  iiMliht(-tlnr-^>  in 
llie  slate  iiuJu-lry  amounted  to  Jfil  ui  wliich 

Pennsylvania  re|x)rfed  !?;i.;}ot!.l<4o,  ,>i-  :i<).7  jn^i-  cent; 
Maine.  !!!l,»'4r..S(Hi.  or  14..')  per  eent;  New  York.  $1,01S,- 
J50«»,  or  per  cent;  ilaryland,  S316.a«»t),  or  :J.8  jier 
cent;  Vermont.  S27o,tiOi>,  <n  pt  )  ct  ia;  New  .ler.sey, 
$77,UUU,  or  i»even-tenth»<  of  1  per  «3eDl;  and  all  other 
states  $1,688,425,  or  4<).9  per  cent. 

Knijil'iiitcf  ont{  —There  were  <!,ij.')7  salaried  em- 
ployees and  wage-earners,  who  were  paid  $H,.'>li,33S:  of 
this  number  the  5,980  wage-earners  formed  93.1  per 
cent.  the  iv].177,45it  puid  them  in  wages  was  00.6 
per  cent  of  the  total  salaries  and  wagei<. 

The  following  table  shows  the  average  number  of 
wage-earners  employed  during  each  month: 

Tabui  83.— Jixra^  tumher  <^  rnife-eantn  ea^ttofed  Aivinff  eudi 
monlkf  Jtae. 
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The  large«it  number  of  wage-earners,. »i,30a,  was  ic- 
ported  for  August,  and  the  least,  $,96$.  for  January,  a 

variatiim  <if  1  ,i>S'<. 

In  the  following  table,  the  tlistribution  of  wage- 
earners,  according  to  daily  lates  of  pay,  is  given  by 
occupations: 


STONE.  oua 

Tabu  84.-DIST]UBUTI0ir  OF  WAGB-EABNEBB  ACOOBIMNO  TO  DAILY  RATES  OF  PAT,  BY  OCCOPATIOSB:  IWL 
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with  tlw  •Mouiit  of  vwk  done,  lor  whom  STvnie  dnily  annliiis  an  ikiiwii. 


As  shown  by  tho  at)<)V(^  uMt;  tlu>  rungo  of  wages  for 

pnictitiilly  all  r<f  tin-  i'iti))li'\ i-cs  in  slate  <|iiai'rio.s  was 
from  Si  to  ii>2.74  per  day,  .■»,4>io,  or  'J2.'6  per  cent  of  the 
total  luiitiber,  bavinit  been  reported  «t  rktes  between 
those  litiills. 

Quan  \  mi  ll  and  stonecutters  to  ibc  iiuintNT  of 
were  report ed.  Of  these  2.853,  or  7s  per  cent  were 
|Miid  from  ^^l.ftO  tii  ^l'.4;>  pi  r  .  Of  ihv  roinuinder 
■i*)'2,  or  8.H  percent,  i-eecived  Iwtwceu  !>1  and  l;i  jK^r 
day,  and  491,  or  13.4  per  cent,  received  from  !j^2.u0  to 
S3.24.  Prniial.Iy  ;i  <jrf!Uer  immljer  were  employed  at 
$2  per  day  llmii  ai  any  other  single  rule,  the  group 
tS  to  include.'^  1,160  men,  comtittttiiig  81.7  per 
cent  (if  the  total  number. 

Tbf  range  of  wajrcs  for  22!*  engineers,  SI. 7  per  eent 
of  the  total  numlier  i-eported,  \va."«  between  !^1.25  and 
per  dajr.  Rod  of  the  87  fireowu,  71  were  iududed 


between  the  mma  rates.   The  rates  of  pay  for  118 

niarliiiii-t-  and  other  meehanic-s,  out  of  a  total  of  137, 
were  hctwecn  ij^l.^O  and  ifH.'ii  |)«r  day. 
The  boys  under  16  years  employed  in  idate  quarries 

itt  1Mi>"i  TiiiniHf>ri><!  Of  the.-if.  115  were  reported 

f)oiii  IV'nnsylvaiiia  antt  -iH  from  Veriiu>nt,  The  ratejii 
for  141  of  these  boys,  constituting  s3.5  jx-r  cent  of 
the  whole  number,  were  between  M>  and  Wi  oente  per 
dav. 

all  other  wa^e-earners"  formed 
inr  fonrtli  of  all  the  wage -earners 
reported,  lluiir  wage-.  iiuigtHl  from  50  cent:!  to^3.74 
per  day,  but  74.7  i>er  cent  of  them  received  from  $1.S5 
to  the  pro])ortion  at  lower  or  bigfher  rates  being 
coniparatively  small. 

The  following  table  .shows  the  distribution  of  wage- 

earnets  according  to  daily  rates  of  pay,  by  states: 


The  group  of 
slightly  more  tii.ti 


TAW.B  Stt.— DiamiBUTION  OK  \VA<7K-KAU.\'ER.s  .VCCOUDLVO  TO  DAILY  RATR*  OK  PAY,  BY  PRIUCII'AI-  STATKS:  nm. 
[■Mh  enniiilBIlT*  ptnoitafe  sIwwb  Uie  pmiianloii  ol  the  lotkl  noiiUMir  raoelTlDiT  »  «■(•  w  fiMt  H,«r  (iwMr  ttaan,  Ibe  towMt  wma  of  the  (Iran  wage  cnwikj 


■ATK  rCB  DAY 


T.iliil  . 


Le*B  thnn  0  rx). 
OMI  tn  0.74  

0.  'h  lo  0.»1>  

1.  UO  I«  1  •.'» ..  . 
I.3M'>1.4V.  . 
IJHI  lo  I  74  .... 
l.TS  lol.WI.... 

tMtoia*.... 

3.at  to 

■i.M1o3.7l.... 
l7StoZW.... 
SjMM&M.... 
3J»  to 


44»M4 


VMTIB  arATM. 


HDOaTLTAIIU. 


AvcMfe  I  tNifCL-nt 
numbiii.;  ottociii. 


('lilrllllA- 
llvi'  i<'r 
I'eDtacv. 


uil 
iWO 
983 

M9 
161 
106 
* 
4 


1.1  I 
IS 
I." 
l.V 
!«.« 

n.* 

ILl 

ftl 

ILI 
&* 

17 
1.8 
t.1 

ai 


ntlm^RT 


lUO  0 
!C>  » 
UR.  7 
vT.t) 
IKLl 
Tlkft 
S<,1 
MlO 
21. » 

1.7 

■1.1! 
O..' 
0.1 


f<a 

95 
77H 
.">H 
■>7 
i.fi 
477 
?7:i 

ir>4 


Per  Nst 

oltntiil. 


1.7 

•£J.7 
l.->.« 
f.  t 
1*.7 
lil.9 
f.O 
I.Ti 
-J.tl 
0.1 
0,  1 


It\i  1.^.  r 
rrntigc. 


iitimbw. 


1(111,(1 
».» 

W.S 

9(1.8 
91,  (.1 
71,3 
.Vi.;i 
-!•.» 
».3 

i.n.!i 

7.3 
J.C 
0.2 
«.  1 


u 

m 

«6 
29 

807 
157 

r? 
I 

3 
) 


a2 

1.7 
2.S 
7.4 
Z7.8 
I7.« 
9019 
t.< 
1.7 
0.2 
0.2 


1M.() 
W.f 
90.1 

s^ft 

««.3 
42.7 
II. K 
2.2 
0.5 

«.:; 

0.1 


ALL  crrBKB  arATH. 


A»ew|l«frceot'[;\';,»"^';; 

nnmt-r,|  nftot«l. 


II I 

1(1 

Jll 
IV.' 

OS 
176 

Oil 

-•JO  I 

19 

3  1 
H  I 


lou.o 


0.  7 

1.  -.' 

r.'.i> 

9.7 
30. 6 

9.6 
25.7 

t.t 

.V7 

0.4  . 

).«  I 


I 


0.2 


6wl 


!•».  0 
W,» 
»•  I 
Vh.' 
77.9 
(ii.2 
17. « 
SS.u 
12.  i 
tiO 
a.i 
1.9 
0..i 

ax 

0,1 
Oil 


>  I««  than  tuiclenth  of  1  per  eenL 


Digrtized  by  Googl 


b04  MINES  AND 

Jn  tlif  :)ti'ivi'  la'il^'  -i'ii;ir:it«"  statislics  mv  pres«»nt<'(l  | 
for  I'<Miii>ylvuiiiu  iind  Vi'i  iiiontooly.    TU»wie  two  utatei*  j 
gnvo  employment  to  5.066  wa|;fe-«Brnent,  or  86.6  per  cent  | 
of  tljiMotiil  iiiiiiilir  r  I  iiipK.v  i-il  ill  slate  <|U!irrii's  in  tlie 
L'nited  Stute.>.    On  tlic  wliole,  there  wi»«  comparativeljr  i 
little  difference  between  the  rates  of  pay  in  the  two  | 
^tah'^.    'I"!n'  i;Lii<re  of  Willies  for  tlie  l)tilk  of  eiiiployi'i'^ 
wiLs  greater  in  Peun^j  lvania  than  in  Veriuuut.    In  t  he 
latter  state  76.8  per  cent  of  the  wagr^-earners  received 
l»ctwoen  !(^l.r»0  uiKl)?"J.'i4  \n  r  day.  u  lii].-  in  Penn.sylviiniu 
only  i2A  per  cent  were  inclii(le<l  witJiin  thuitc  rateiu  i 
In  Pennitylvania,  on  the  other  band,  there  were  28.7  per 
cent  n'ceiviiijf  le>s  than  ;?l.r>0.  as  ronipared  with  11.1* 
per  cent  in  Vermont,  and  •JiK'2  i>er  cent  reeeivinfj  82.25  , 
or  over,  as  compared  with  11.8  per  cent  in  Vernxint  | 

The  S.'i.j  waifc-earners  reported  nnder  "nil  other 
States'"  were  .scattered  thi'ouj^li  7  state.*,  tin-  munlMM- 
reported  in  the  individual  states  lt(>ini,'  l<>**  small  to 
■vrnrrniit  -*  p;ir;iti'  prr--iMitation.  It  will  he  seen,  how- 
ever, tliai  taking  llie>(!  slater  as  a  group  the  rates  of  pay  i 
were  lower  than  those  for  either  Pennsylvania  or  Ver- 
mont. 

Snjijilii  x,  nKili  riatu,  mid  iti  'i-n  tlhutiiiiix  ,  ,rpinti-x. — The 
total  amount  expended  for  supplies  and  materials  was  i 
$<;so.H*'»l;  of  this  amount  Pennsylvania  re]>orted 
percent:  Vermont,  2.3.0  per  cent;  Maine.  4  per  cent:  : 
Virtjinia.  15.1  ]>pr  cent:  Maryland,  l.'.*!  per  cent;  New 
York.  L'.4  per  cent;  and  oil  other  states  2.tj  per  cent. 

Of  the  totnl  miscellttneoiw*  exppn.ses  S2»>!t.2ti7.  or  6<'.-t 
per  cent  was  jmid  for  royalties  and  rent  <if  «piarryiujr  | 
plants,  and  j|l 76,878,  or  4t9.ti  percent,  for  rent  of  offices, 
taxea,  and  other  sundries. 

Mti  h,i,u((il  jiDirt,:  — Tlio  total  horsepower  reported 
was  of  thi«  amount  or  *i^.t!t  per  cent,  i 

was  applied  throuffh  599  Ateam  ennrines:  4S5,  or  1.7  per  | 
<'ent.  was  fninisln  il  l.y     wnii-r  \\ti.Tl--;  ISft.  or  .seven- 
tentli»  of  1  percent  hy  other  mechanism;  ami        or  i 
eight-tenths  of  1  per  cent,  was  rented  electric  power.  | 

In  the  following  tahle  tin*  antinal  pro- 
duction of  »latu  IS  classilled  by  U!«e<)  for  the  year:.  fix>in  < 
1890  to  1902: 

[UnJleil  Stalss  Ocologlcat  8urv«r,  "MtnptBi  Kenurcmuf  tho  tailed  «ititlc«."]  1 
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The  year  of  "greatest  dejjressjon  wa>  IS'.t.S.  when  the 
value  uf  the  pi'otluct  waa  $2,523, ITS.  There  wa»  an 
increase  in  1894.  hut  a  slight  decrease  in  1895.  A 
{,'radnal  im n  avi-  fr»llowi>d  from  that  iiin.  until  1!»02. 
when  the  \  alue  of  all  slate  produced  wa.s  ^,6iHi,0i>l. 
Of  this  output  material  to  the  value  of  94,950.488  was 
utilized  for  ntntinj:.  ntul  tin-  ri'riiniiiili  r.  t>>  the  vahie  of 
$745,625},  for  minor  purposes.  It  i.s  worthy  of  note 
that  in  1890  the  value  of  the  slate  utilized  for  roofinjf 
puri>i)ses  was  lf2.7i>7.!Wt4.  am!  t!i:tt  U'V  :itl  ntln  r  ]itu-- 
po»es,  $ti84,ti<^U.  This  ludicutc^  that  no  iuiportuul  new- 
uses  for  slate  faavo  been  found  and  that  developments 
hax'o  hern  larifcly  in  the  line  of  roolinij^  iiniterials. 

Itanked  ity  value  uf  product  lirst  place  wan  held  by 
Pennsylvania,  second  by  Vermont,  and  third  by  Maine, 
followed  by  \'irgbia,  New  York,  and  Maryland  in  tbe 
iirdei'  named. 

TaUe  43,  at  the  end  of  this  report,  pi'eaents  detailed 

statisties  of  the  industry  for 

/A,-<  My vv,v*(.v.— Nearly  the  entire  (>onunercial  i»upply  of 
roofing  slates  comes  froni  states  bordering  upon  the 

Appniiii  liiaii  mountain  system.  The  pi"ev!ii!in<r  r  olnr 
of  tbf  laati  tiitl  is  of  a  hluo-jfiiiy  t<i  nearly  Idaek  tint, 
thouj^li  certain  c»f  the  Vermont  ijuarries  j)ro<luee  a  green 
and  purplish  slate.  The  supply  of  red  slate  is  at  pres- 
ent limited  whollv  to  a  few  cjuarries  in  eastern  New 
York. 

E.xeepl  in  California,  there  have  l>eeii  durin<j:  the 
past  ten  years  no  developments  of  j^roal  sijfnitioance, 
ItinfT  established  quarries  in  the  States  mentioned  Still 
furnishing  the  major  part  of  the  material.  The  (|iiar- 
ries  in  Maine  are  sitnat<Ml  wholly  in  Piscataquis  county, 
those  in  Vennont  alonjf  the  \\(^i.mi  part  of  the  slate, 
bordering  on  the  Kew  York  line,  the  develofNneuts  of 
particular  note  being  in  the  towns  of  Onstleton,  Fair 
Haven.  Pawlet.  Poultney.  ami  Wells.  In  Now  York 
they  are  found  in  tbe  closely  adjacent  towns  of  (irau- 
ville  and  Middle  (rranville  and  other  towns  in  Wash- 
inifton  county.  The  slate>  of  New  .Jersey  o<'cur  in 
Sussex  and  Warren  i>ouuties>;  in  Pennsylvania,  partic- 
ularly  in  Lehigh,  Northampton,  and  York  counties. 
The  Maryland  outimt  is  still  derived  wholly  from  the 
northern  part  of  Ilarford  county,  in  the  well  known. 
Peach  Bottom  area. 

I'xtx.  Tlu>  slates  are  utilize<l  to  a  very  larjje  extent 
for  the  production  of  rooting  materiab,  for  which  pur> 
pose  they  are  split  into  sheets  from  one-eighth  to  three- 
.sixti  .  iil;!^  .if  ati  inch  in  lhi<-kiu'ss  ami  trimmed  into 
rectunyulur  slul>s  varying  in  size  fixim  ;j  by  7  U.i  14  by  24 
inches.  The  price  of  these  slabs  is  usually  dependent 
u])on  the  number  required  for  a  "sijuai-e."  that  is,  a 
space  10  feet  square,  or  containing  an  area  of  lOU  .square 
f *«t.  Besides  being  used  for  roofing,  slates  are  utilized 
for  billiaril  tables,  mantels,  floor  til'-^.  -ti  ps,  llajrjfinir, 
blackboards,  sinks  and  atatioiuiry  wji^htuUs.  electrieal 
switehlK)ards,and  in  the  manufacture  of  school  slatesand 
peiM-ils.  Incidentally  it  may  Im>  mentioned  that  there 
has  of  late  vears  l^'en  sonietiniii;  of  a  demand  for  rgof- 
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ing  <>iatc«  of  mcU  tliicknet««  as  tu  .siiuiilutt;  tilci^,  suinu  of 
th«  quarries  justtuill^  f  arnishin$r  material  split  into  shoebi 
of  tlio  onliiiiirv  sizi's.  Idit  1  li  lU-  inoi-c  in  tliU'ki»p«.s. 
The  practuie  of  "luarbliMziiig"  ■^lute  for  iitaiitelii  lui» 
been  lati^pljr  disoontimied. 

ytAUKVISti  AM'  STONV;   DliKSSIM,  MA«  MINKS. 

In  tlii>  <»ntli<  r (laysof  Micstoiio  indiistrv  Iminl  iiK'thoils 
were  eiiijiloy*  *!  iilnio>it  oxolii^ivoly  in  (lio  work  uf  quiir- 
ryinif  anil  iirossinjr.  TIk'  |mst  t\M-iity  .v«>ar«i  has,  how- 
i  v>  v.  witticsM'd  till'  inti<)(liu  tii)ii  of  iiuicbinenr'  at  a  niU> 
w  iiirii  is  prulwiMy  fully  coinimriiMc  with  that  iti  nny 
other  iiidastry.  Tln'  <>1<1  nu'tlMxl  of  drilling  and  hhi^t- 
iiijr.  formerly  applied  t4>  all  clji^srs  <if  ri>cks,  is  now  done 
away  with  i'.\(t'piiM<:  in  tliv  very  liardost  and  t<>u<:in->l 
of  iimti'rial>.  oi-  wlicrf.  as  in  tlic  of  the  trappcan 
roi  K-.  (In-  iii:iti  r  i;i!  i-  to  III'  iitili/.iHl  only  for  road  iiirtal. 
ICveii  wht n  >li  illiisi;  and  hiastiiifrare  now  r«>>ortfd  to,  it 
is  tlio  «'itstoiii  to  drill  a  scries  of  holes  in  the  lin>>  along 
which  it  is  desired  (he  slone  ^^hall  Itreak;  tbesie  holesare 
iLen  charj^ed  s<)nii'«hnt  li<,rlitly  and  tired  siiuultaneoiisly. 
In  tills  way  the  foree  t)f  the  explosion  is  tielivered  alonjr 
a  t'onsideralde  >nrfafe  and  lh«'  <lanjrer  of  sl)rt((erin<^  the 
Uiulurial  throii}.'h  the  sudden  jar  i>  rediifwl  to  a  Uiini- 
mum.  Thi.s  proces<  i^  ai  |>resi'nt  largely  limited  to 
trrunitie  roeks  vvhieh  aic  too  liai'd  to  be  quarriod  by 
means  of  the  4'haiinelin<;  inachincH. 

The  drill  eonnnoidy  employed  for  this  work  <'oiuiii»fa$ 
in  its  simple^  form  <d"  a  8t«am  rylinder.  liiount<Hl  upon 
a  trip«i<l.  with  the  drill  attached  direetly  to  (Ik-  ])ist(>n. 
Siuee  a  (lexilde  li.  i-  used  to  eon\ey  steam  from  the 
boiler,  this  t'orui  of  drill  can  be  carried  to  any  part  of 
the  ipiarry.  }Cnmerous  adaptations  of  this  drill  have 
been  put  ujniii  the  nuirket  hy  vaiious  makers.  .\  eom- 
mon  form  is  that  shown  in  i'latu  Vill.  On  ^ut't  intone, 
like  sandfftoiTo.  or  ^mnitiv  roclca  with  well-developed 
rift  and  eiain,  <lrills  of  this  kind  are  utilized  in  w  hat  is 
known  an  pluj|^-atid-feather  splitting.  Here  a  i»cric«  of 
bolefi  of  a  diameter  andde|)ih  <le]H>iidin^r  upoa  the  char 
HI  t<  I  .  f  the  rock  are  drilled  at  intervals  alon;^  the  line 
al  w  liieh  it  is  desired  to  break  the  otouu.  Long  metal 
wed^'es  or  yhii^M  are  then  driven  into  the  holes  and  the 
material  is  split  away  in  fairly  rej^ular  blocks.  This 
method  id  u^ed  to  a  considerable  extent  in  Uie  harder 
Ohio  sandstones.  During  the  census  year.  3.947  steam 
drills  of  various  makes  wei-e  reporter!      in  use. 

Channeling  nmchine«>  are  utilized  in  the  case  of  rocks 
of  the  nature  of  marble,  limestone,  and  the  softer 
-auil-lMdr.  -in.  I'  they  would  1>e  liaMf  1'>  iniiivy  thi'oujxli 
bluriliiiy,  and  since  it  is  desired  to  remove  the  mulerialit 
from  the  quarry  bed  with  a  minimum  amonnt  of  waste 
and  ill  -ii'  li  -'/I-  :ii.<l  slia|)e  thiit  they  may  be  cut  into 
suitable  dimeiisiotis.  One  of  the  earliej*t  of  Uieae  ma 
chines  upon  the  market  was  the  Wardwell  channeling 
machine,  a  cut  of  which  is  shown  in  Plate  IX.  Varion* 
moditic-alioui^  of  this  have  since  been  made,  uti  shown 


in  I'lates  X,  XI,  and  Xll.  These  later  ada|)tations 
make  itpoesible  tocnt  a  channel  at  any  desired  an>,'lo. 
There  weiv  724  of  these  machines  ..f  varit)iis  makes 
reporleil  in  U.*  durinji  the  census  year.  What  is  know  u 
as  the  quarry  bar,  an«werin<r  the  sjinie  purpose  as  the 
ehanneliriL' ii-i' 'iitii>.  l*i;t  witlinut  ' l.»comotive  attach- 
ment, i.'s  shown  ill  I'lale  XI 11.  -V  umchiiie  ba.sed  on 
the  same  principle  for  mi(h-rcuttint.'.  or  (.'adding,  i«  in 
common  use  in  the  marble  <piarries  of  Vermont.  .\ 
diuiiiond  drill  iiiacbine  is  Us*'d  for  -iuiilar  purix>.se^. 
There  were  153  machines  of  various  iiiake*^  adapted  to 
this  work  repi)rted  in  opera(ii>ii  diirinjf  the  census  year. 

.\n  attempt  has  been  made  to  introdui  *^  the  so-calleU 
holiooidal  saw  for  <|uarrying  the  softer  rocks,  as  lime' 

slone  and  marble.  Th(>  attempt  seems  to  have  been 
only  purlially  hiiccessful,  e.xcepl  in  the  biijrer  lime- 
stone •|uarrie«of  the  Middle  West,  owing  apparently 
to  llie  larj^e  amount  of  labor  necessjiry  for  putting''  the 
I  isaw  ill  po.sitiou  and  the  w'iistt>  involved  in  eultin<jf  out 
the  corners  in  which  the  ptdleyg  are  to  run.  The 

returns  frniti  llie  (|uarrie>  report  only  :!:^  of  these 
saws  ae|iiull.\  ill  use.  The  saw,  us  is  well  known,  con- 
sists of  a  twiste<l  iron  wire  rope,  generally  tbree-six- 
teeiiths  of  an  inch  in  diaiiielei'.  runnittg  over  sliding 
,  pulleys,  the  aliiadinj.'  nialerial  beinjr  eitlier  .sand  or 
chilled  iron,  as  the  cas«^  may  be. 

After  the  .•*b»iie  is  i-en»oved  from  the  quarry  bed  it  i» 
j  workwl  into  the  desired  .«ihape  and  size  by  a  pr<x'ea«i 
I  dependent  laiffcly  upon  the  lurrdiiess  (,(  the  stone. 
j  Formerly  a  block  after  iH'in^f  rediu-ed  to  an  approxi- 
mately re<'tan<.'ular  form  by  meann  of  hand  plug-and- 
feather  spliitinu.  w;is  still  fticther  reduced  by  pi icliin<r 
I  tools,  followed  when  neoosMry  hy  such  implements 
I  as  the  point,  ax.  |)ean  hammer,  and  bu^bbsmmer. 
Pneumatic  t(K>ls  aie  jinnlually  replacing  these  hand 
implements.   What  is  known  at*  the  pneumatic  surfiic- 
'  ing  machine  is  shown  in  Plate  XIV.  This  and  the  other 
machines  mentioned  below  are  in  use  in  the  stone  yards 
and  workshops  ill  towns  and  cities,  as  well  as  at  the 
lar<rei'  <|imrri4-.<<.  and  statistics  as  to  number  are  not 
available.    I.tfithes  and  pliuii'rs  are  utilized  very  e.vten- 
I  sively  on  the  itof  ter  atones,  and  in  some  of  the  worka  on 
!  hard  stones  as  well.    Indeed,  the  production  of  cylin- 
drical columns  by  tli<>  old  hand  meiluMi  has  Iteen  almost 
I  entirely  tiupei'seded  by  the  une  of  lathesj  nimilar  to  those 
'  used  in  turning  metals.   A  monster  machine  of  thia 

type  is  shown  in  I'lute  X\'.     Specially  uilupted  forms 

I  of  lather  are  altto  used  in  luniing  griud^oneji  at  the 
I  Ohio  sandstone  quarries.  Planers  thus  utilised  differ  so 

litth-  from  those  employed  in  planiu>;  mrt  il  (!uit  they 
I  netKi  no  special  notice  here.    Attention  .should,  how- 
I  ever,  bo  called  to  the  circular  planer  which  is  used  in 
w'orkinif  out  ciirviHl  surfarw.    K\(  i  |.t    mi  liu^  harder 
isLtoiie,  like  granite  and  quartzile,  saw  s  are  extensively 
I  used  for  splitting  up  nmterial  into  rectangular  mas^ 

iiiiil  vIiiSs  where  siiUKith.  ev<'ii  surfaces  are  <lesired. 
those  most  ill  u.se  are  the  old  lime  reeiproeatiug  saws 
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Gonnisting  of  a  band  of  soft  iron  «et  in  a  frame  and  fed 

with  s>\}u\,  iliilh  il  ii  -n.  or  shot,  us  tlio  <.iisi'  inuy 
Circular  j-iaws  arc  also  utilizeU  in  sotue  itkBea.    A  vircu- 
lar  saw  with  diamond  teeth  ia  oecaaionally  employed. 


In  workinp  slate  a  steel  cireular  saw  with  teeth  aimilar 

t(i  tliai  11^1  ill  -Awiiifj  liimUor  i«  oniploved.  In  baii- 
dlii)^  the  mat42i-iul  in  tin  yards  and  ahopt  traTeling 
cranea  are  need  much  aa  in  iron  and  steel  worka. 
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Vtetmher, 
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Binl.linu  
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oilu  r  ii-i-i  
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SI  I, Sly,  l»l 
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si 
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■r:.  :i.->i 
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By  StoBT  n.  L&DOk 


Ilydnmlir  n'liionts  ar  of  throo  kin;!-.  I'ortluiui  or 
artiticiul  ceuicnt,  natural-rock  cenietil,  uiul  Puzzuulnna 
or  H\ag  cmvsot.  The  liiMt>nftin«d  ehss  does  not  fall 
witliiii  tlic  soopo  »)t'  til*'  iiiiniiif,''  <-('n.»iis.  nor  dcrs  tho 
niauufacture  ul  any  kiitd  o(  ceuimil^  exccpl  tu-  L  ■» 
«8i<ociftted  with  the  'mining  or  quarrjing  of  the  raw 
iimtcrial;  lirncc  tlic  stati^ticH  pnwnUd  in  Tiili!;'~  1  r.ri'l 
6  iiiflude  only  llie  I'urtlaiiil  mid  iialural-rcH'ii  ci'iuoiil 
nuidv  by  eelnblirtltnicnte  nitnlng  or  qaai'r^i'iitg  tho  raw 
material,  at  loa^l  in  part.  In  cases  wlicrt' tin-  raw  iiiati'- 
rial  wa^  uiuiiutWtuied  iuUt  eeuit'til  l>v  tho  upi>rulur  ot' 
the  mine  or  qiiiirr.>%  the  «tiitiHtic«  include  the  niHtiufiAC- 
dii*'.  Its  \\c]\  a-.  (Ik;  rriiiiin',:  ni  l  <iiiarrviiij.'.  nf  (In-  raw 
uitUeiial;  aud  wbero  a  pint  nt  tht-  raw  material  was 
uiinod  or  quarried  and  a  part  pnrcbaacd,  tho  comploto 

ininiii;;  and  ninmifucturiiijr  >talistics  are  included.  ))<>- 
can^<>  it  wa*  ini[>ii>siliic  (o  ditrcr(.'ntiiu<'  iLc  slallslic^^ 
cliun^'cable  to  tlic  purchased  materiul  from  thom  pcr- 
taiiiiiiL'  to  luateriiil  iiiiufd  or  (piarricd. 

The  couipai-ative  stutislics  from  18»»0  to  it*Uil,  iiiclu- 
<3ive,  are  shown  in  Table  1. 

TaBLB  1. — Chmpurnlirr  nimntarii:  JSSO  to  1903. 
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Tht'  growth  ut  the  iudiustry  has  been  very  great.  Tho 
increase  of  production  in  1888  over  1880  was  nearlr  340 


|)er  <■(<!!(.  and  the  incrcose  !n  1903  over  1889  was  more 

than       [jtr  cent. 
In  190S  Micro  wcro  03  operators,  of  whom  \  were  in- 

dividtia!-^.     v  <':r  Lirid  SM  weri!  incorporat<'d  coiii- 

puiiicb,  i.s  r>!i(>Wi)  hv  i'ublu  ii,  u  dctailtU  .•^uiiiiiuiry  uf  the 
stntirttics.  Of  the  initivSdn::)  cpcratoiis,  3  were  located 
ill  New  Y<i:U  :'.::d  1  I;i  ,Mi;:::  rtid  of  llie  lirriis,  4 

wer«  ill  New  York  iiiul  1  c::cli  hi  iiiar^  laud  and  ^liuae- 
sota.  The  83  eorpoiutiotid,  constituting  89.3  per  cent 

<if  (lie  oijertitnrs  and  owninjri'I  esiahli-hiiicnts,  <>r  JHl.  I 
per  cent  of  the  whole,  produced  !ii<.3  jior  cfut  of  the 
produot.  All  of  tho  Portl{ind  e(>iuont  was  made  by  io< 
coiponitctl  coiiipaiiics.  The  statistics  for  tlie  present 
wiisus  art!  the  most  couiplettf  that  Imve  evyr  l»vtii  pub- 
lished.  At  the  ICIoventii  Census  no  statistics  in  regard 

to  »'enient  production  were  report  id  it;  i  r  rinecti(ni  with 
the  ininiii',''  census.  i>Nccjpt  the  esiiniuied  <juanllt_v  aud 
value  of  tlie  conietit  pwMluct,  7,000,000  barrels,  Iwving 
a  total  value  of  >^:i.<iini.tHio. 

presents  in  detail  the  cafHtaliasation  of  incorporated 

COtnpMI'ies. 

i  he  state  of  IV  iin.syl  vania  l<  d  both  in  uutiilK-r  <if  com- 
panici*  and  in  capital  invested,  w-  n^proseiitod  hy  Iho 
par  value  of  stock--  bonds  issued,  i-i-portiicj'  t 
j)er  <  eiit  of  the  eiitiie  pur  value.  Now  York,  witii  l;{ 
corporations,  raidied  secon<l  in  number  of  companies, 
and  Michignn  wjis  third,  w  itb  lOconipanies.  One  <  <)in- 
puny  oper«tinf»  in  Ohio  al.-<o  owns  and  operates  a  plant 
in  Indiana:  1  coinpany  o|)eratin}r  in  Iiuiiana  also  owns 
and  oporutc»  ji  pUtit  in  ]||kODtiicky;  1  compuuy  in  i'ann- 
sylvania  operates  3  plants  in  that  stnte,  atid  another 
comjwiiy  in  I'ennsylvjinia  operates  H  plants  in  that  8tat« 
and  1  in  Indiana.  In  the  case  of  1  limestone  company 
in  Michipiu  and  1  in  New  York,  producing  cement  as 
a  minor  pnnUict,  the  <'apitalization  is  rejKirted  in  <'on- 
uection  with  the  lime.^tone  industry.  Two  companies — 
1  in  Alabama  and  1  in  Michigan — did  not  report  capi- 
iali/:n"nn:  tln'  T'limi f  wa-  an  Knjjiish  corporation,  and 
the  hitter  wjis  engaged  extensively  in  other  business, 
cement  being  bat  a  small  part  of  the  total. 

(«») 
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Tablk  a.-CAPITAUZAtlON  OF  INCORPORATED  COMPANIES:  1902, 
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Min  imi.-,  (-imimuii.:.  (li»lril>ui<-il  itn  tiilh(iii-:  Miihiituii.  1;  CnUronila,  2;  Oohmulo,  1;  Gtorgw,  2i  KURn*.  'i;  Kentockr,  1;  Miasouri,  I;  Sew  Jcnejr,  2;  Xottb 
Hi.loiii.  1;  South  liak.itii,  I:  l.xii^.  L>.  l  liili.  I.  Wi-i  VirviuiB,  1:  WMconida. 2. 

uiw'iiirl.a  <'.im!,iiiii<'K  •li«irilriit<'il  ii^  f<>ll.>»<  I'.iliforiiLi.  i:  On  lorn  do.  I;  ncMRlit.  1;  KkiUMi^  1;  E«DtiM!k)r,  t;  Ktooutl,  1;  X««  Jvnvr,  >:  Korth  DakiMm,  1:  touth 

]>ukfit:i.  i;  'r,-xn*.  2:  I'liih.  I:  \V,'*l  VImitiU,  1:  \VS*>,,|iHii,. 'J. 


Dividt'iuls  ((»  llic  i»ggt'"<fuU'  Hiuouut  of  ;^l,5juy,tWs 
were  reportwl  a«  paid  hy  31  comp&n!«s.  of  which  6  were 
loriitcd  in  New  York.  in  I'l  i;ii-\  1\  uii:i.  4  in  Inciianu. 
3  in  ^licbigan,  2  eai-b  in  Illtnui.',,  Kuii«a.s,  Uliiu,  and 
N«w  Jersey,  and  1  encb  in  Colorado.  SoDtb  Dakota, 
Utali.  iinil  .ni-iii.    I)i\-i(l<'n(i>i        ffii^  ■nnnnul  of 

$251.8IM»  \\i>n>  jwid  on  |ircfcrn>«i  slock  of  ii  total  jMir 
vnliii'  of  kjrMXMJ,  !>>  ;$  i-oui|):ini<-.>  in  IN'niisvIs  aiiiH,  2 
in  Ni'w  Vorlv.  and  1  each  in  Midi ii.^in  uml  Oliii,;  ;nnl 
dividiMiiLs  aygivjpiting'  *'.t.")S,:-t»iT  \vi n-  jsiiil  <ui  conunoii 
stock  of  a  total  par  value  of  $11,441.1*10,  hy  4  coin 
panics  in  Indiana.  4  in  Xi-w  Yoik,  ii  in  Pciiiisylvunin,  2 
each  in  Illinois.  Kansas,  Mi»liiytui,  New  Jersey  and 
Ohio,  and  1  vacU  in  Olorado.  South  Dakota,  Utah,  and 
Wis4onsin.  Tlic  dividends  paid  avonipcd  7  jxr  ccnf 
on  the  prefiM-red  stoi'k  and  S.4  per  eent  on  the  eonunon 
sto<-k  of  the  eoni])anios  i-eportinjr  theui. 

The  »uni  of  $35,3%  waa  paid  in  assossnients  to  2  coni- 
paniej*  in  New  York.  Outstanding^  (hhkIs  aggvt'g&t'mg 
$.s,717.7<Mt  weiH!  reported  hy  34  companies;  but  the 
interest  repotted,  ainouutiiij^  to  isntl.lMW,  was  paid  by 
only  2A  oompanlos  on  honds  of  a  par  value  of  S*],081,7oi  t. 
di«trihut«  d  as  follows:  Pennsylvania, 5i^2..Sl«,iH)(»;  Mieh- 
igan,*l,145,5iUO;  New  York.*7S7.tw)(»;  Illinois, *.53ij, MX >: 
Virjfinia,  $400,000;  Indiana,  f;is:.,<H>r»;  Ohio,  $10(i,iKiO: 
Maryland,  $89,000;  and  "all  other  states.''  !?1!>,4ini, 

J^ifloj/eeii  and  trti</tm.  —Of  tlio  i^T,410,3(Hi  paid  for 
sahrios  and  wra;rra.  $l.087..514  was  paid  to  018  salaried 
otli<  ials.  clerks.  et4-.,  and  ?;»i.32S.,S.-|-2  to  13.»H1  wa;jre 
CArner».  The  salaried  euiployeets  comprised  14^  general 
offioara,  who  received  9il7,18S,  an  average  mlary  of 


$2,34ti;  42ti  MUperintendentti,  luana^rB,  farenu>n,  »ur- 
veyors,  etc.,  who  received  1491,671,  an  avenife  of 
iii.<l  I.  rks.  who  received   ><i'4s,711.  an 

ttverajte  of  $734.  Of  the  13,1*41  wage-earners  XOS^^ 
were  engineers,  firemen,  and  other  mechanios,  who 

received  Si, :  ''.•'.'1  \m  miners  or  (|iiarrvinen 
and  n)iner!i'  helj)er.s,  why  received  *1,440,02S>;  and  HI 
were  boy»  under  16  years  ot  ago,  who  received  $88,499; 
the  7.'>s7  other  wajfe-«'arneis  received  $3,541.2":*. 

Mininjr  h«>low  jjromul  was  reported  in  the  4'ns(>  of  14 
mines  4)r(niarri4's,  of  wliicli  :>  were  K)cnt4'(l  in  New  York. 
:j  ill  Maryland,  and  1  i  ;i(  It  in  Illinois,  Indiana.  .North 
nak<ita,  Ohio,  Virj;itii;i.  ;iihi  Wiscithsin.  IVoys  under 
ii>  yefirs  of  nge  wore  enipliiv  i  d  in  22  mines — (i  in  Penn- 
sylvania, in  New  York.  2  each  in  Kansjisand  Vii'ffinia, 
and  1  each  in  .\lahaina.  California,  (ieor^'ia,  Indiana, 
Maryland,  TesaH,  and  I'tiih.  Of  those  mines,  only  1, 
located  in  th<»  titato  uf  New  York,  reporta  the  employ' 
uu>nt  of  hoys  underground. 

The  variation  in  the  numhers  of  wa^e-earners  em- 
ployed at  ditl'oreot  aeasona  of  the  year  in  shown  in  Table 
8.  wbi<'h  givefl  the  average  number  of  men  and  boys 
employed  durin|f  each  month.  Taking  the  industrj'  as 
ii  whole,  the  minimum  number  was  employed  in  Febru- 
ary and  the  maximnm  in  September,  with  a  steady  in* 
cifasc  from  ?\'hrnary  l<)  .September,  followed  l>y  a 
slight  falling  off  in  the  fall  and  early  winter.  The 
increase  in  the  number  of  wage-earnerK  for  December 
over  the  nundx^r  employed  in  Jamiiiry.  35  per  cent,  re- 
flects the  growth  of  the  industry,  which  wa8  mo«t 
marked  in  Michigan,  tllinoia,  and  Indiana. 
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In  addition  to  asking  for  the  average  nuotbci-  of  em- 
ployees &nd  the  total  nmonnt  paid  as  wagea,  tbe  ached* 
nie  called  for  the  number  of  wage-earners  employed  at 


apecified  daily  rates  of  pay. 
in  the  fdlowing  table: 
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These  statistics  are  shown 
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Tliivr  tifths  of  all  wa^'H'iiriuTs  wori-  \kM  fmiii  Si. 2.') 
to  ^1.74  per  tliiy,  2t»,5  per  w ut  rc<  «  i\  iuj,'  from  tit 
and  31.5  per  <-ent  from  $1.M>  to  $1.74:  of  those 
!it  lowrr  nitr*.  S.4  ]«'r  criit  ri'ci-i\ I'd  fniiii  !?1  to  $1.'J4 
aiiii  2  pel'  cent  l)'s>  tliuii  ^l;  whilv.  of  tliosit  ut  hi)(licr 
niteg  12.5  per  cent  received  from  $1.75  to  $1.99,  and 
ICi.  1  pi^r  ct'iit  1111(1  ovt'i'. 
Of  the  total  uiuitlier  of  wajje-wuueis  3,0;il,  ur 


Kuiisi«.  Msirvliuul.  Miimf  ->t:i.  v.  Voi  k,  Ti  I'liili, 
aiul  WibCon^in — fur  nn  iiltio^  luui  vf-ul  ot  iniiu'  or  ijuurry 
and  mining  plant,  and  $1,913,615  tras  expended  for  rent 
(if  ollii-cs,  taxi's.  in.'iiraiK'o.  intcivst.  and  otlicr  .*uiKlrii's. 

M>  <  hiiiiidil  pvmu-. — The  priinarv  power  employed 
in  tlif  <  <>nient  industry  aggrf<ratf(|  114,093  hoi'sepover, 

of  wliiih  was  owned  and  rented,  tlie 

latter  iK-iiiy  clectrie  power.    Of  the  |xiwi-r  uwm  d,  ii^.H 


per  cent,  were  miners  or  qiiarrvmen:  of  thi«t  class,  \  per  cent  was  steampower.    Electric  motorci  w-ereem^ 


2.tMU.  or  <>S  per  cent,  rew'ived  fi-oni  ^l.-.'.-i  to  $1.TI  jwr 
titty.  Of  the  :!.n:'il  ^linl'r^  or  <|ii;i:  i  \  :iioii  distril>ute<l  ui 
Table  3  Btfoi-diu};  to  daily  rate-  t  p  ;v .  tiiere  were  449, 
14. s  ]>er  eent  of  the  (otul  ininiliei-.  for  whom  rates  liad 
to  be  computed,  l>ec5»use  tbcy  weio  puid  Ity  the  ton  i>r 
cubic  yanl.   The  total  amount  paid  tbemwas  S--M.'>.7'.h>. 

Contract  iiiininjr  <»r  fpmrryinff  was  reported  for  11 
mines  or  cpiari  ie.s.  liKjited  :?  each  in  New  York,  Ohio, 
find  Pi'nn.sylvitiiiii,  and  I  each  in  (.'ulifomia.  Michigan, 
and  I  tall,  ut  nitet*  ranging  from  $U.lb  to  |i>.4U  per  ton, 
e.\cej)t  in  the  case  of  1  mine  in  Ohio,  where  the  rate  was 
$1.25  per  j^ioss  ton.  In  iiddition,  1  estuhli^hnient  in 
Michigan  reported  the  excavation  of  marl  by  contract 
at  $0,055  per  cubic  yard. 

Cniilnirt  fi-Hrl,.  -Coiiii-aet  work  for  tniinelin;;:.  shaft 
sinking,  boring  test  boles,  etc,  was  I'eported  by  3  estab- 
lishments, 1  each  in  Kansas,  Kentucky,  and  New  York. 
Tlie  niiinher  of  men  -(»  employed  was  34.  and  tbeamomit 
paid  for  such  wmtract  work  was  iillii,t>:i7. 

tSitppff^,  mattTMls,  and  mvtceUantma  «a«^M«. — ^The 
total  expenditure  roportetl  for  supplies  and  materials 
was  ;^U,u!>H,22j4i.  Ah  cement  is  marketed  in  barrels  or 
bags,  the  containers  constitute  quite  an  item  of  expense. 
The  toUil  aiiioiint  report-'*!  for  mi.^cellarieous  exjM'iise.* 
Wi(H  ))i,G(lu,u2i>;  of  this  amount,  !^2,!^awa8  paid  by  14 
operators— 4  in  Pennsylvania,  3  in  Ohio,  and  I  each  in 


ployed  ill  tlie  industry  of  a  total  capacity  of  17,4S0 

hor-sepow  er. 

Production. —  The  total  piLKiiiction  of  hydraulic 
cement  hy  estaMishnieiits  mininjr  itr  <|Uarryinjf  raw 
niateriid  iu  whole  or  in  part,  was  :i4.t!.'i5.3»f »  lianxls. 
\  ahiccl  at  $84,2*«>.;33S.  Pennsylvania  was  the  hirtjest 
prodiu-er.  roportiiijr  '.>.,3*><i.S0:>  harrels,  or  per  cent  of 
the  eiitin-  piodiict;  this  jitule  and  New  York  together 
rejioited  percent  of  the  total  pntdiii  linn,  Penn- 
sylvania produced  ."»1.8i>er  cent  of  the  IVrtlund  cement, 
and  New  York  14. !»  per  <  eiit  of  the  natural  rock  cement. 

Of  the  101  mines  or  ijiiun  ies  c(n  en  d  hy  Tables  1  and 
i>,  54  manufactured  Portland  cement  only  and  37  natural- 
rock  cement  only,  while  10  produced  both  Portland  and 
natnml-rock  c«'inent.  The  .'>4  eslalilishnient.s  uiaiiii- 
facturiiig  only  Portland  cetueut  produced  14,lii>,12l 
barrels,  at  an  a>ri,'rei,'ate  cxi>en8c  of  $12,655.1fi0:  nearly 
!M.I  {MT  cent  of  this  jirothiet  was  report<'d  by  1"  >  -t,ib- 
lishments  in  the  states  of  Illinois,  iiidiaua,  Mic-higau, 
New  Jersey.  New  York.  Ohio,  and  Pennsylvania. 
.AitiMii-  til-  .'i|  mines  or  quarries  producinj^  Portland 
cement  exclusively  there  were  l-i— 7  in  Michigan,  a  in 
New  York,  8  in  Ohio,  and  1  in  Indiana — which  reported 

the  mauufai  tiire.  in  the  au'jic^nte.  of  1,)»S1.41.')  Imrn  l- 
of  Portland  cement  from  marl.  The  uiarl  mined  or 
excavated  by  these  establishments  was  reported  in  some 
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cus«.'.s  ill  cubic  3'ard8  aud  in  uther  ca^es  in  tons,  the  quan- 
tity iv|x)rted  being  T23,3S5  cubii-  yards  and  85J».'277 
tons.  In  Mii  higan  the  «U'vel<>piii<'nt  of  tlio  inni  l  cciin  i;t 
industry  baa  been  ver^  great;  (be  7  estiil»h\liiiiont>: 
reportinfffrraa  1^ state  executed  65d/30i)  cubic  ynnls 
and  2<  >.<  II M » tons  of  marl,  and  produced  1,107^052  barrels 
of  cement 


Tlio  ;^!7  fsi;i)>lis(nii(  nts  nuiniifactnrinj^  only  iiiitui'al- 
rock  cp:;!i'iit  |)n)<liic<'<l.  in  the  !(<ryrp;r.iti>.  (i.!>")4,7M+  Imr- 
iT'ls  of  cPHiDr.t  !it  an  ii;4;,MV;,'uti' rxprnsi- t.f  S:.',!;!!'.;,!!. 

ontirc  liy(!iM'.ili<'  <  <'!iioi;t  jmxhu'tiun  of  the  Tnitod 
States  J'  lr  lIMi',  i;u  l::(li:)ir  <  <>:jicnt  nianufactui'ed  by 
coniiiutiifs  i:ot,  isinin^'  or  <|ii:uTyiDg  VMJ  poTtiOD  of  the 
nialot  i  il.  is  shown  in  Table  J. 


MOtx. 


B:irril!i. 


Vjiliit'. 


Viilil./ 


ntiMUhnmti  miiilii)!  or  <)u«n-)  tut  tVK  mule- 
tM  la  whole  or  In  jaut  

■Mtblbhnivau  nai  mlaliis  or  4U«rrvJt>t  r»« 
iniit«riftl>  


:i 


•.'■i.r]B.txi-»  I'.rii.dv. 


Viil;li-.  ll.im']« 

W.DOO 

<,(l>i,t,>i  ^  

>MtfBG:nd«llfl  nfiitntcazi.iUi..,  .■tsi.VjtinciuSrJtn t^-anuien  jf  :<!«  Sttltci  ?(ituv'  pnblMim)  bj-  tiiv  Cn i,t.>i.. 


Of  the  95.7ri3,5o4  borrels  of  hydniuHc  cement  of  a'l 
kinds  tn:innf:ictni'<-(l  i::  o.i.it  jH'reent  v.u-i  i'l,:!'  ;- d 

cement,  HUi  per  cent  natural-rock  cement,  and  l.l) 
per  cent  wis  Pozzuolann,  or  sing  cement.  Of  the  entire 
jx'oduc-tion,  ■_' l,tir>r)..'*t!ii  lianols,  or'.»ri.7  |i>'r  fcnK  was  tln' 
product  of  etitablislinu-nts  that  mined  or  quarried  raw 
material,  at  least  in  part;  diis  product  included  96.9 
per  rviit  of  all  I'oilltind  ccnH'nt  arnl  \»'V  cent  of  nil 
tbc  naturai-rock  ci>mcnt  manufactured,  but  none  of  tbe 
Poz2uolaim  or  ftlag  cement.  Cement  wna  manufactured 

fi'oni  [lUlcliasfd  iiial*-rial  by  31  cstaltlisluncnts.  Of 
tbecH),  4  establitibmentM— 1.  each  in  ColortMlu,  lllinuii^. 


Ohio,  and  Pfnnsylvania  — niaiuifar-(u:vd  Portland  ir- 
';!^^::t;  1  <  -;-.'J>li>iinii'iit  in  I\an>a>  niam't fad n red  natural- 
rock  ccnicnt;  andU  eijtabli.-$hment« — 1i  in  .Vlubauiuaud  1 
eacb  in  Illinois,  Maryland,  ?rew.len«ey.  and  Ohio — made 
Pozi'uoluna,  or  ^Ui'jc  i-<Mnt'ut.  'I'iio  2  •■stablnhlUfnts  in 
Alaijama  raantit'ai  luririg  slag  cement  wore  owned  by 
the  «ame  oompany.  and  1  comtmny  in  Illinoifi  nianu- 
facttir«'d  Until  I'orlland  and  slaj:  crnii'iit. 

'rhe  growth  of  lire  entire  cement  industry  from  1S5K) 
to  1903,  inclusive,  and  tbe  imports  during  the  i<iame 
period  are  «howi)  in  the  following  table: 


Tajii.I!  5.— I  F.MKNT  riaHH  l  TKiN  ANft  IMI^iliTs;  IS'Ki  To  VMVJ. 


nuDrcnosr. 


Taw. 


XununltQcfccvmcnt.  j 


Pniwulaiia,  onhy 


****.*♦♦..♦.. 


Tt;.(;it; 


]««., 
IXM., 

tm.. 
\m.. 
tm.. 
im.. 
law.. 

!«».. 
ISM.. 


u.; 
In! 

..1  'IlI-llI.A^ 
I.'>..LJJ,  11.) 


"I 


n.i.;t.  i:!7 

15.  i-.X'M 

s.i;s 

v.s'f'i.r*'! 


Barrel*. 

ValM.  1  Itamli. 

Vatue. 

$7«l.fl"-ll 

7,  lll.lln 

f"..f.7rt..'-7.-» 

IM.M:1 

7,7o7.y7y 

•"nTin.ixo 

r.|7.44ii 

1.  ri.i,«i<m 

s.VU.iM 

'•'MK  '■'■"i- 

7,  m,«r. 

\li4,7i« 

7!H.  TTiT 

!, it;! 

7,  ■«.!, 

1 .  Asii.  -M 

7,711,1177 

;i,K'>\  121 

i..>i:i.im;i 

J.  l.'l.  III! 

l-Vi 

1,IJ1'.>,L1IJ 

"HI 

s,:ill,ti'i< 

:;.  iliij.  1-1 

-i,  !)7(l.  77.1 

s,  11>.,>.IJ1 

:(,  s-.^,?!^ 

«,-,l?l.:i7l 

■i^,  l^.t 

1, Ml, 771 

T.eai,tcB 

ibaricli), 


l,»i«.  IK« 
■J,  tiw.  ni:i 

lm;?^.  I  I'j 

■J,  ;'!>7, 3!ir. 
'.Hit,  .VJ7 

H.W.JiSS 


>  Noi  i ui  I uil     3$tjm feiinitb  wf  RsBiMiliiii*,  «r al^ «aB«ti|,  the  vdu*  <il  Whick  waa not  iC|pMUd. 

1  Nut  f^iKirtutl, 

>tnotudM  ceuHit  againilMinfed  liytlieUeatatilldiiiMiiti  not  mining  or  qaanrlni  anr  MwiMiiirtBl.uiil  tbcrdora  ant  Includadtbinlnlnf  ceoMis  fc^mtk 

The  producdon  of  mncnt  has  ^tcatlily  iniicasi-d  I  that  in  lJ>iil,  is  hss  ilmn  iliut  in            Oii  tbe  other 

throujjhont  tli«>  period  covered  by  tills  tabli-,  exeept  in  '  haiiil.  the  growili  In  the  proilin  tion  of  I'ortlaiul  c<>nioiit 

lfS'.>2         'I'lic  natund-riKk  cement  jtroduction,  how-  hu.s  been  very  wn-ut;  from          to  I'.m-.'  the  rate  of 

ever,  shows  no  r«':il  jrrowtli:  it  rea<  he<l  its  maxlnnmi  in  yearly  grow(h  avenijxed  4'»  per  cent.  ranf,nng  from  7.'.» 

1899.  and  the  production  in         though  greater  than  cent  in  18i>^!)3  to  73.5  per  cent  in  1696-97,  so  that 


Digitized  by  Google 


CKMENT. 


84S 


during  tbo  divade  ihc  outpuL  it)(-ro:is(>(]  more  tban 
tLirty-fokl.  Portland  cement  oot-itripiH-il  nutiirct  rock 
cement  in  valno  in  ls'»7,  and  in  qiuntU}'  in  IDW. 
The  imports  reo«bod  »  nuucimum  in  181)5:  flini"C  tint 
year  th^re  Yuits  been,  on  the  whole,  a  (■onsidcmM.)  dc- 
crwi><t».  tin-  iinj>itrt>  for  rxct'cdiii},'-  vorv  ■•ii;_''.)tl\" 

those  for  1690.  Siince  i!*y7,  cxocpt  in  mw,  the  ;in:mul 
imports  have  been  below  the  arera^  of  the  impori!;  for 
the  entire  (H-riod  of  tliirtccn  yi-uiv,  uml  in  I'.n'J  tiu'v 
were  approxitiiately  on  a  par  with  the  imports  for  l^'.Ht. 

Kilnn. — The  kiln  equipment  of  the  101  cHtahlishment^ 
includt'fl  in  'I  nhle  Sroniprisinl  ."iS4  vortical  :in<l  4.M  rotitrv 
kiln&  \t>  a  rule,  natural  cciucnt  rocli  \»  calcined  in  ver- 
tical and  Portland  rement  mixture!*  in  rotary  kilm*; 
)nil  li  i-Hlaliii^lninMits  ill  New  ^'ork  jind  1  inSouili  l):i!:ota 
reported  the  xinc  oi  47  rertical  kiloa  in  the  manufacture 
of  Portland  cement,  and  I  ostablishtnent  in  Minnesota 
Used  5  rotat'v  l.iln  ■  ioi'  t:;;;i:r;il  r  ick  crriU'iU. 

NoiijHfdiKt.r.;. — ilwrc  v.cid  i>i  nonprjilut-in^j  cciiieat 
estaUliJ'hTn^'nts.  of  wiiit-h  S")  vrerc  net/  phnfci  i:i  eotti-so 
of  >!'..         '  n:;;;i!'c':'.  (!:>;  r':!!;:ti<)i;,  r.riil  <  I;  ::-.;cti-r 

of  owiicr-hii)  of  thest-  c.-it:il;r:s!;::.CMts  u^io  .shov.ti  in 
the  following  table: 

Table  <>.-~.Y«tt/irMftr«iiitf  HMtM  w  ^€tmtK  190$. 


and  Pennsylraniaf  or  a  total  of  7.    Tlic  statistii-s  uf  tlie 
capitalization  of  the  noDpToduoiu<;  tuiupuiiies  rcpcn-tin^ 
'  t-apitoliaition  ai-e  shown  in  Table  7. 

\  Tabu  "i.—dpUuCsMimt  vj  uu„,,r;,iMting  inearfmnatd  emixmieK 


Tout. 


JMIllet'. 


filiitil^  In 


ll. il,- 

M|.-h- 

.lir 

\.  11 

Vi-ik. 

Vl;:r.;i.T< 

■1  ralnwpor 

'|il;lTri. 

.1 

-1:1 

t; 

Nrtv  i;tiri 

1 

I'- 

■t 

I'.i.ri. 
1  UlA. 


•  All 
Mth.  r 
.1  it. 


I  In:  .',1-1.--  ]  idiiii' t ir  ' jimi T i-jh  K  in  ,S r]k:Lii»u.'.,  ^  ulili.r  11:11  < hIit. ^O".  M'^nJii. 
\\\      V  iTt^iTiiJi 

-Miif  i.Miif.l  ).v  mi  :»i  I'll  i-»::il>li*hnn'Tic  itixTiiHtu'  ill  Ktiiitui-'kv. 

3  In.  lu-!.  >^  I  i>r  i.-mrr  .  i-n*  1l  in  ArkjiiiKii^.  rulifonila,  GeOfglA,  AlUl  K«U 

*Onr  iti'liviiliiii!  L'        rniin***  it  ■jiiurrii'^- 

Of  tlio  r>l  iiwiiprodiifinjr  4'stiiMi.sliini>n(?i.  :tl  lo  in 
Indiana,  u  in  N<>w  York.  8  in  Vir}.'iiiiit.  '2  in  Oliio.  and 
1  I'uili  ill  Colonido,  Florida.  ]lliiioi>.  Kentucky.  M!is>a- 
ciuisitts.  Michijran.  N.  l)niskii.  Now  ,I«<i>fy.  IVnnsyl- 
vania.  Ti'Xiis.  and  ^Vl•st  \'irj,'ini!»  wrro  ]irop<M  ly  "■  idle 
o-ituMi-ii  iMM.t-."  The  oHu>r  -  ii.  Miplii^nin,  4  in 
lViinsyi\  uniu.  -  in  Mew  Ji  is.\\ .  un  1  1  mn  h  in  Arkan- 
sas, Caiifbmia,  Georgia,  New  Mexico,  New  York,  and 
Oliio    wt-rc  in  <'onf>c  of  (■rcc-t'u)n  diirinjf  the  year. 

'riii  te  « I're  44  in. orpoinli'd  eonipanics  which  reported 
owner>liii)  of  nonprodueinij  mine-*  or  t|i>iirrios  '24  own- 
ing idle  establishments  and  iiU  owning  the  30  establish- 
ments in  course  of  eon«traction.  Capitalization  was 
reported  l)y  l<;of  those  eoinpjinies.  di^trihiited  a>  fol- 
lows: Compaoiei!  owning'  idle  establishments,  ti  in  Indi- 
ana and  1  each  in  Mirliij,'an.  New  York,  and  Ohio,  or  a 
totjil  of  eompiinies  <)wnin<f  <-slalilislniieMts  in  eoui-se 
of  construction  (or  "  new  establishuient«> "),  3  in  Mii-lii- 
gan  and  1  each  in  Arlcanaas,  New  Jersey,  New  York, 


Nnrnlti-r  m;  )tu'uri«)Titi'-<l  <'"nii'iinlf'^  

SiitnfK-r  rf|<tiiitiL'  ftiftHii  iviKtftn  

i°«|HUtl  M.^  k  iiiifl  l»-iic>l  ,.  

QllHt'il  'l*>*  k 

T'linl  jiiirlmn/."!— 

NmpiIk  r  n(  ^liiirc*!  

I'lir  Vit  hu'. .  ..  

'i<Vtj||  1.-.'U-»I — 

NiimiIht  h(  ^hiifcB  

Pnr  VI.  hu'  

Btvi.l<ii.I,|.,ii.!  

Ci«(i:n"ti  — 

NiiiitlM'f  i.f  .hiiri-,. 

I'iir  vuli.i.,'  

JwM.-.1— 

Ntniitj<-r  iif  ^lJllr1■'■. 

I'tir  vHiiiv  

Kl'  ij'l-i  naM... 

\ti\\i*tfii»^ — 

Nimberotaham. 


4t 

111 

SIT,  MT, 


sn.m 
•u,m.an 


las,  in  11  2s,a«7 

•I7.M7.)W  t2.tM,70» 


l;7.:iv>  :):.,  i  Kil.-Siiii 
Sl'.'..'.!.^.  W    S:i, I  ?l^.t,VI.1*KI 

lu.9es  $i%an   


I'ttE' 


Issue*— 

KnmlMr  ot  abafes. . 
ttt  value  

.Xtltl|.-.Ti7r.!  — 

^•'I'll(^-T  ................ 

r.ir  viiiiiv   

Is...  .1- 

SMIlll..  r  „. 

I'nt  vahiv   


ail  on 

R,  000,000 


 !]  i,OI» 


1, 101 


HOU.UUtf 


fe.SRi.aao 


1.  u»> 


If  tile  7  new  (onipiinies  roportiiiff  lapitali/iition  are 
.  representative  of  all  such  eonipaiii«>s,  there  has  been  a 
I  marked  increase  in  the  avei-;i<.M-  i-iipitalization  per  com* 

puny.  Tho  7  new  ooinpanieri  rejHirtin;;  capitalization 
j  ^liuw  a  total  par  value  of  stocks  and  bond^i  issued 
■  amounting  to  $15,191,000,  or  an  average  of  ^2,17tX143, 

Us  c<mi]>urod  witli  an  avoiii<ro  of  ?;t;7(i.4so  for  the  X'' 
I  active  companies  for  which  capitalization  is  reported  in 

'Vhv  foljowiii'.  -i;ili-tics  wme  reported  hy  of  the  ."il 
iionpruduc'ing  niiue.s  or  quurrios — 5  in  Indiana  and  1 
each  in  New  Jersey,  New  York,  Michigan,  and 
Piennaylvania: 

Summar,/,  m.tip,-u<hiring  muMW  or  flfdrneo.'  19W. 


N.niii..'r  «r  ininatorouarrt«sre|Mirllnc. 
Kiiliiri-'.l  "itii  inlaiClcrkii  »tc.: 

Nimil'tT  


41 
:ck! 


XvtriiKc  numlMr.   MO 

W.'lK>*.   .   SJI1.)'-I7 

Miw.'I|jiTif.-ii.  t'Xp.'iHw....,..,  •   S^iti.MT 

C^t  r.l  .iippli.-i  niiij  OMlOTlato  ■   $:l  lis. 

Total  borwpowcT  ,   11.  im 

Of  the  salaries^  f  I4.3«0  was  paid  to  ;t  •reneml  offlcers; 
!^i;s,r,l.s  to  !•)  supiTintendeiils.  nmiiuj.'ei-s.  for.'iiien.  sur- 
veyors, eu-. :  and  ;$i),440  to  IH  clerks.  Of  the  wages, 
$l.'>5,84d  was  paid  to  229  engineers,  firemen,  and  other 
I  iiiecliairu's:  S17.4.")S  to  2S  miners  or  i|narrynion — "JG 
alMve  ground  and  2  below  ground— and  j^l,.SlM  to  83 
other  wi^e-eamers.  The  miscellaneous  expenses  repre* 
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rented  die  rent  of  offices,  taxe^t,  insurance,  interest, 
and  oilier  sundries.  The  iiiecliuiiical  power  \mim  fur- 
nished by  sSti  tiieaDi  engines,  of  ^,435  hortiepowor;  2  giis 
or  ^<iotino  enginoa,  ol  IS  horaepower;  1  wator  wheel 
of  III  Iioi  .>>i)0'w«r;  and  7S  electric  motors,  of  2,800 
horsepower. 

A  detailed  stuninary  showing  tlie  etatisticii  for  cement 
during  1903  ia  given  in  Table 

DESCRIPTIVE. 

IIvdrHiilir  cetnetit'j  iir*-  of  tliree  jyenenil  classes:' 
(1)  Poitluiul  efiiieitt.  II  ('oin]M)Uiul  eolisistiiiy:  essen- 
tially of  liiiM',  silira,  and  alutninu,  i»ro<hued  't_\  niixiii;; 
iiitinuiU-ly  soni«  form  of  caUiuiii  rarlKtiiute  with  tlie 
necessary  pi-oportion  of  c-lav,  eaii-iniiij;  tlie  mixture  at 
a  high  heat,  ami  <frin<iiii'_r  tin-  resulting'  clinker  to  u  tine 
powtler.  A  mixture  of  I'ortlarid  eeuu-nt  and  sand 
ground  to  an  extretiioly  fine  powder  is  called  s4Uid 
cement. 

(Ji)  Nalunil-roek  cement,  prcwlucod  l»y  calcining  at 
a  conipurutively  low  h«it  a  natural  product — such  jw 
•T^Ilaceoua  limestone— pos>essiti^  in  its  «'omposirion 
lime  and  elay  in  proportions  adapted  to  form  a  hy- 
draulic  rvnicnt,  and  unuatly  containing  ako  a  cansider- 
able  proportion  of  maifnesia. 

(3)  Fozzuolana,  or  slag  cement,  produced  by  mixing 
with  fi1aclc<>d  limo  a  natural  volcanic  nooria  or  gninn- 
late<l  hiast  fnrniu'e  slaj^  of  suitable  coui^Misition. 

The  chemical  coustituenb< of  the  three  ifcoeral  cU^s 
of  hydraulic  cement  are  approximately  as  follows: 
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SliUf. 
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!  ■>.  0  lo  2".  II 
f.O  1"  ll'.O 
O.Zto 
ChUt  7.0 
Olio  17 

X.liiir  1  |>«T  rrn'  i  ................. 

Sillrii  HKTf flit  1  

r.-*,  ft  1..  f'.n 
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\  J  I.-  U>.ii 

as  to  i.e 

n  It,  " 
liiS'..  1 

ii.a  i-i  i  i.-i 

1.1  U>  6.1 

1.4  ton.* 

The  pnxicss  of  formation  and  hai-deniug  of  the  ceiuent 
is  similar  in  all  oaaes,  depending  ohielly  upon  the  forma- 
tion of  calcium  silicates,  wliicit  beconie  liydrated  and 
cry.stallize  under  the  action  of  water.  If  it  were  possi- 
ble to  find  a  natural  product  containing  lime  and  clay 
in  till-  U'^ht  yifoiiiirf ions,  a  cement  tin-  (  (iri'cct  I'nrt- 
lanct  standar<l  coui<l  t>e  made  fi\/m  il  li_v  lliv  r,iiuple  oper- 
ations of  calcining  and  grinding;:  hni  a  \arialion  of  1 
per  cent  from  the  corriH^t  ^tartifai  il  L'ie;iil\  tc  iucc-  tlio 
value  of  the  ceiueuL  Most  of  the  arjrillaceou^  liuie- 
atonesof  the  Tnited  Statea  contain  a  bigh  proportion 
of  niaffnesia  and  an  excess  of  elay.  If  l)unied  at  the 
hijjii  teun»erature  necess^iry  to  produce  Portland  cement, 
they  fuse  to  a  slajr  which  diM^s  tiot  possess  hydraulic  prop- 
erties; hut  when  horned  at  a  heat  only  sufficient  to  drive 
off  the  carlKiuic  acid,  they  yield  a  .soft  j-ellow  clinker, 
which,  when  ground,  gives  the  natural-rook  cement  of 
oommene. 

'"I'drtUiui  (  cniful,"  by  B.  B.  Newlwrry,  in  "TUo  tVuient  In- 
tla^trv,"  reprinted  from  the  Bngineering  Becoid,  baa  been  laigaly 
(Iniwii  (nim. 


I  TOKTLAXD  CISIEXT. 

Iii<jftnlitH(»  HMi-ii.  The  necessary  materials  for  Port- 
land cement  are  calcium  car  honute  (usually  in  the  form 
of  limestone,  i  h.-ilk.  or  marl)  and  clay  or  slmli'.  Thr 
relative  i)ropoi'tious  of  the  two  tiejM»nd  upou  their  uii  v  - 
iiifl  c(>miM(»,iiion. 

Ihe  calciiun  carhonati*  should  U'  as  pure  as  possihic, 
except  for  the  presence  of  ■•lay.  Mu{.'nesia  is  alway^ 
present  to  isoiiie extent,  and  llumgh  :!  t >  jrenerally  agreed 
that  up  to  ."i..!  percent  it  i>  harmless,  a  larj,'e  jHM-i-entajje 
is  ohjectionahle.  Calcium  sulphate  in  excc-ss  of  ahont 
2..">  per  ceni  1  -  a  I-.  ■  <  lUjet'l  io!i:i  1 1  n  Ic-.-  n  i  K  i  idcd  oxidiz- 
'u\>t  (lame  he  maintained  in  hurnin<;.  as  it  is  lia1)lt>  to  lie 
reduced  to  the  sulphide.  I^ith  mafrticsia  iiiul  calcium 
sulphate  are  <'onsidered  especially  ol)jeetionable  in 
wments  lhatare  to  he  ex{Mtsed  to  the  action  of  sea  water. 

I  Tn  England  a  comparatively  soft  chalk  is  jronerally 
used:  in  Germany,  chalk  or  limestone.  In  the  I'nited 
Stiites  ft  large  part  of  the  I'ortland  cement  is  made  from 

I  the  slate-like  limestone  of  the-  Lt^high  valli'y  rej^'ion. 
lliia  material  oontain.s  rather  more  clay  than  h  retjuired 
for  a  correct  mixture,  «o  that  a  small  proportion  of 
pure  IJme«inne — ■nanally  fwni  10  to  20  per  cent — ia 
added.  In  Niw  York.  *)'au'.  and  Michigan  marl,  a 
soft  fr<  ~[i -water  deposit  Mniilur  to  chalk,  i»  generally 
en  1 1 1 1 M J, ,  i Pure  limestone  i»»  used  in  a  few  (nms  only. 

The  chetuical  composition  of  certain  typi<-al  forms  of 
calcium  carbonate  used  in  the  manufacture  of  Portland 
cement  ia  ehown  in  the  following'  table: 


CHAXK.  C0BKT  IIOCE.  j  SABI.. 


OOQIBIITUBMn. 

EDiiliind 

III. 

l.urw. 
N 

Iri.-I. 
I'll 

SllM- 

ilii'-ky 
1  thut, 

111.). 

_ 

ss  n; 

Til.  10 

l.S.'.ll 

Ill.TT 

s«.  4» 

Slll.ll   

i>.  i;i 

1  ..(L-. 

i;.  :u 

<i. 

1.7s 

AI>lltllMl>  .  ,   

l.llO  1 

M.I12 

T.nT 

l.iJ 

".91 

1.2T 

■J.M  I 

«.¥) 

(1.90 

MwiMiinm  oMlMimte.. 

a.w 

0,« 

an 

1.W 

The  day  shoidd  he  Idjrhly  -ilii  i  uus,  low  in  mag-nesia 
and  Hulpliate.s.  and  free  from  .-m,a.    For  the  he.st  results 
I  tbe  proportion '>f  lulica  should  he  at  least  tbrci^  times 
as  jrreat  as  that  of  ii'on  oxide  and  alumina  comhined. 
^  Highly  ahuuinoiis  days  {rive  a  fusihle  clinker  anc^quick- 
:  setting  cement,  while  days  containin<r  more  than  (per 

cent  of  iron  o\iiU'  j;ive  a  dark-coloiv<l  cement. 
,     The  following  tahle  pre-sent-s  an  analywa  of  a  few 
1  typical  clays  used  in  Portlaitd  cement  manufacture: 
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Tile  MUiull  propoi  tiuii  u(  alkaJif*  prejit'iit  in  oidiuaiy  i 
clayt*  exei*U  but  little  influence  und  hence  m  not  gener-  | 
ally  <l<'i«'i'miii<'<l. 

J/Uiitt/. —  Till'  nu'tliod  of  mixing  oriirinaliv  piat  liic*! 
in  Enj^land  w;i>  ilu>  wvi  pnweas,  in  wliich  tin'  niali'iiiils 
wtTo  i,'rouii(i  iukI  iiiixt'fl  ill  wtitor.  iiii'l  -ftlltHi  in  n'ser- 
voirs.  iitid  the  ••sliin  v  dried  prt'viou-  tn  Iniirnnj,'.  In 
the  drv  prix-0-.s,  now  larj.ady  used,  tin-  ni:it<>riiil'i  are 
•ri-ouiid  and  mixed  in  the  dry  ^tate.  Marl  and  vl»y  are 
mixed  in  a  plnsti<'  condition.  Rock  c-rushers,  followed 
•  by  huhrsloncs.  (  uiciy  mills.  tiilM>  inilU.  or  Griffin  milla, 
are  generally  umhI  fur  the  dry  };rindiug  of  raw  tnaterial, 
and  pans  with  wipe  runner.>*.  followed  by  tube  mills,  for 
wet  trrindiiij^.  Tin'  clH'iuii-id  cnmjMtsition  of  tlii'  mix- 
ture is  fonstaiUly  toted,  and  the  jKTi  entU'ft-  of  cjilciuin 
carbonate  i-'  kept  witliin  tlio  <KT>  pec  tont  of  that  found 
to  1)©  correel  'm  t  uo  materials  iimmI. 

Jiuming. — Uvcr  1*5  per  cent  of  the  Portland  cement  >h 
now  burned  in  rotary  kilns.  The  rotary  kiln  eon»ist«  of 
a  sliijhtly  inelined  cylinder,  lined  with  lire  hriek.  tnrniii^r 
at  the  rate  of  one  i-evolution  in  from  one  to  three  min- 
ute6.>  Ftiel  oil  was  formerly  used  as  a  sonrae  of  heat, 
but  po^\  1*11  1  coal  is  now  <reiiLTally  emplityed.  'I'lii' 
i-enient  umtcriul  Ih  led  in  continuously  at  the  upper 
end  in  the  form  of  dry  |)owdev,  or.  in  the  rase  of  marl 
and  »-iay.  as  liiniid  liuid.  l)eseendin;r;.'radnally.  it  )nirt» 
with  it3  water,  it'  any,  in  the  upper  third  of  the  kiln, 
beeotue^  heated  to  redne.<i!«,  lomt  tt«  carbonic  acid, 
forms  snndl  roundei!  '•;tl!~  which  rcai-h  a  nciirly  while 
heat  in  the  lower  tiiird  of  the  kiln,  and  linally  hisuii» 
At  the  lower  end  a»  wclKbnrned  black  clinker  in  grains 
about  jxii  size. 

When  the  l>urmng  is  done  in  verlit^l  kilii»,  the  dry 
powder  ii^  tirnt  moistened  and  molded  into  bricks,  which 
are  ujrain  dried  liefore  heinj^  fed  into  the  kiln.  Accord 
iujf  to  Lc  t'hntclicr.  the  followinjf  chiuigvs  take  place 
durin;.^  the  buminf?:  At  a  red  heat  the  combined  wateris 

"nl  fruni  tlie  clay:  at  a  somev*  hat  hijrlier  ("-tiipir 
atin  e  ilie  ctdciiim  cju'lHinale  is  ileconi}>i)Scd  int>'  i  ;ii  !«imc 
acid  ans,  which  es<apc-..  and  Una",  wiiii  h  m  im  liatelN 
enters  into  eolubinution  with  the  sili>-a  and  alumina  of 
the  clay,  producing  calcium  !<ilicutes  and  aluuiiiiatcs. 
At  first,  fusible  glasses,  rich  in  silica,  are  formed;  by 
combining  with  more  lime,  these  jj^i  aduaiiy  become  more 
and  more  basic,  until  at  last  tiie  triialetum  oilicate  i.'^ 
produced.    The  iron  and  ainniiiia  also  remain  in  com 

bimition  w  ith  lime     an  aiumino-ferrite. 

The  ))roi>cr  dejri-ee  of  burning  is  indicated  by  the 
formation  of  a  dense  )rivcn-hlack  clinker.  I'nder- 
burned  clinker  is  brownish  and  ^ft,  while  overburned 
clinker  i«  fused  and  slag-like;  long-continued  burning' 
or  an  cxce-s  «if  clay  cause*  the  ilinkcr  to  "dust"  or 
fall  to  powder  on  cooling,  the  resiultingf  powder  show- 
ing little  or  no  hydniulic  propeitieii.  Underbnmed 
cemcnl  i-  apt  Ut  l>e  <(uick-scttiiicr  mul  to  exji  itnl  and 
crack  in  hurdcidiig;  on  the  other  hand,  uverhurncd 
cement  is  usuall.v  alow  in  setting  and  hardening,  though 


it  mav  .'ihow  cxcidlont  tests  at  lonjx  [HTiods.  Cement 
properly  pro|>ortione«l.  mixed,  and  l>urncd  docs  nut 
iH  jrin  to  set  ill  less  than  two  hours  after  mixing  with 
water.  Imt  after  the  setting  begins  it  hunlcus  rapidly 
and  .-hows  a  steady  gain  la  atrength,  especially  when 

te.-^teil  w  ith  sand,  up  to  several  yeaiv.  It  i»  an  almost 
universal  pnicticc  to  add  from  1  to  2  j)ereentof  jjround 
{fyiv'um  to  letaid  the  setting. 

ffr»nrfi'«j/.— Portland  cement  clinker  wa*  formerly 
ground  with  buhrsfones  and  bolted  through  revolving 
screens.  At  present  the  (Jrillin  mill  or  the  (icrman 
bull  mill,  followed  by  the  tube  mill,  i«  generally  used. 
A  dcifice  of  finene^,  such  that  92  to  9ft  per  cent  will 
I«iss  throujfh  a  No.  ino  sieve,  i.s  generally  attuiiie<l. 

Finer  grinding  can  easily  be  accomplished,  if  iiecei^ry, 
but  is  rarely  demanded.  There  5»,  of  course,  a  point 

beyond  which  it  is  not  economical  to  carry  the  line 
I  puivetnising  of  cement,  tiince  the  ^me  result  can  be 
I  accomplit^bed  by  using  slightly  richer  mixtures. 

The  numerous  tcst>i  shown  in  the  ii-ports  of  (iovcrn- 
I  ment  and  private  eagiueer^i  warrant  the  eluiui  that  no 
I  Portland  cement  made  in  any  foreign  eountiy  equals 
the  product  of  the  loadiiig  Americui  itu^no^ 

I  NATURAL  ItOCK  CRHEKT. 

Of  tin-  iiatiind  rock  cement  produced  in  the  I'nited 
6iateij  in  i»02,  about  4o  per  cent  came  f  roui  the  slate 
of  New  York:  about  S9  per  cent  from  Kentucky  and 

Indiana.  will;"ri  a  ra.lin~  of  I.'!  milc>  of  Louisville.  Ky.: 
I  and  the  reinuindcr  lar^^ely  fit>m  PeiiniiylvaniH  and 
I  Illinois. 

/ii,.'.  ,;,„,,i/.i.     Of  the  Iiritinal  l         cclUcllts  tilC 

j  itoseudalc  cementsi,  manufactured  in  I  Isler  county, 
j  N.  Y..  from  a  natural  cement  rock  known  as  the  Teiita<s 

nlitc  itv  water-lime  deposit  of  the  lower  llehlcrliery 
I  group  of  the  New  York  (ieologitail  Survey,  arp  typicaL 
I  The  lioaeadale  oement  industry  is  the  oldest  mann- 
f  si  (ure  of  hydraulic  cement  in  the  country.  Datiii}; 
lioiii  ls:ii'.  the  industry  ha*  l>ci'ii  clevcloped  conserva- 
tively aii<l  succi»ssfully. 

The  rock  deposit  is  a  maynesiitn  lime-tone,  of  which 
two  ditlVrent  l>e<ls.  known  resjx'ctivcdy  as  the  •lii.dit" 
I  roek  and  the  "dark"  rock,  are  »juarried  for  cement. 
Boll)  rocks  are  hard,  compact,  and  close-grained,  the 
lijrht  mck  harinjir  n  fsteely-blue  color,  and  the  dark  a 

duller  and  deuder  color  and  u  more  shaly  appenmiii-e. 

.Apparently  the  light  rock  contains  the  more  iiiue  and 
the  dark  the  more  clay.  After  calcination  the  liy^ht 
rock  is  yellow,  and  the  dark  a  redder  or  dark  sienna 
color.  It  i»  a  tt^ition  that  no  good  cement  can  be 
made  without  a  mixture  of  the  two. 

.Vt  Binnewatcr,  l  ister  county,  the  depth  of  tliedark- 
I  ix>ck  deposit,  which  ie»  the  lower  l»ed  of  cement  rock,  in 
about  18  feet,  that  of  the  light  rock  ie  from  10  to  17 
fi-et.  and  that      fin    iiiworked  strata  l)ctW4'en  the  two 
I  i»  about  12  feet.    1  he  dip  varies,  but  i*  generally  about 
I  45  degrees.  The  general  mining  scheme  is  to  ran  slopea. 


Digitized  by  Goog 


846 


MINES  AND  QUARRIES. 


to  a  d«ptb  of  About  40  f«et>  followihjr  the  dtp  of  the 

dark  nx  k.  uml  rli'  n  \><  -turt  1ii>  ;i-t-  m  1  (•nilin;.'>  i:i  Ixith 
iliiie€tiuu!t  uluii|{  llu*  ^Irikf.  Wiicn  thv  lieudiugs  liavu 
hoen  ran  out  to  dnyliirfat.  to  property  limitfi«  ot-  to  tbo 
limit  of  «»(!(>n<>nii<'al  wni  l.i'ij.  tli.  -,I<ipt>  is  run  iloun  4  > 
or  50  feet  farther  uml  new  lifailinij.s  i<Uir(«(l.  Tlie  rock 
w  loaded  on  cars  which  are  run  through  (he  hcndinics  to 
tlio  fo4)t  of  the  slope  and  liaiil»'d  iij)  by  cable  'I'l^  ■i't-t 
ut  tlie  light-ruck  deposit,  which  uverheud,  liorizuntal 
gangways  are  cut  from  the  gangways  in  the  dark  rock 

throiij^'h  the  luinfrinj;'  wall  into  the  i>ed  of  v'-i-k. 
uud  headings  are  then  »larl«d  iu  it  in  l>otli  directions, 
jiiut  aa  in  the  lower  formation,  the  rai-s  Iwtng  run 

tht'oil^'ll  the  roiiiii'i  tilvj  Lr:in'J''.;iy':  -ind  up  tlie  ^lope. 

Ill  chemical  coiniMisition  the  Uusoiidalc  ceuiui>L->  are 
remarkable  for  the  high  proportion  of  mo^eaia  they 
contain;  it  \Hrit's  eonsidefaMy  in  dilTerent  Kosendale 
braud-s  but  the  fwlluwiag  aimly»i;»  i>  t.vpical  of  these 


cements  as  a  claas:' 

Sili.a....   21.30 

Aliiiiiiiia. . .   7.22 

Ki-rric uxide  .......    .....  •"'  ">> 

Ijoic   7i) 

Magneflia   2i>,  H4 

Vol.'itile  nKitlaraad  nndetMmiaed..........    s.  r> 

T<i1:il   liiii.  i;o 

The  eondition  of  th(>  siu'ces^fid  use  of  iiiaj;rieaiun 
liniestones  is  ■i:iiiui,'.  and  tln>  retjuirenicnt  IS 

can*fully  oljiscrved  in  all  the  Ko^endale  factories, 

Lou4in;iUe  Cfuii  )itx. — The  so-called  Louisv  i||e  ci'nu'nt> 


are  next  in  importance  to  the  Rosendale  product.  An 

extensive  de|M)sil  ^^(  limestone  or-curs  at  I.ouisxille. 
Ky..  forrninj,''  the  bed  (d"  the  Ohio  river,  and  «'ansiiig  the 
falls  and  rapids  at  that  place.  The  lirst  niannfucture 
of  l.rt)iiis\  ille  cement  iK'frau  alongside  of  and  in  con- 
junction with  the  construction  of  the  Loui>\illc  and 
Portland  Canal  around  the  l.oniHville  filib'.  Tiie  largest 
pluul  iu  the  Louiiivillo  dii^trict  is  at  Speeds,  Indiana. 

The  cemt-nt  rock  is  of  the  same  eeolt.ijieal  horizon  as 
the  water-iimo  deposits  of  New  York.  l'enii>vl\ania, 
and  Wisconsin.    .\  •reneral  analysis  i^about  an  {ullo\v>: 


Silira  ami  iii".r<lnKlc  iiuilUsr. .................... ..........  !■'>.  i> 

-Vluiiiin:)  aiwl  iron  n\i<l«   tv  i> 

Calcium  <arl>iiiiiitc   .  '>!  o 

CJalvinm  sulphuic   ■>.  o 

If igmsium  carbonate   10. 0 

Water,  alkalim,  etc   a.  0 

Total.   100.  n 


ll  is  workcil  Ih(|Ii  in  oj>en  ijuarries  iind  l>y  mining. 
At  the  6pocdj>  miU«i  the  rock  i«  graded  into  throe  ^iw*, 
at  ft  breaker  provided  with  screens,  tlie  fine  stuff  cal- 
cinin<r  mor<'  i-eadilv  than  liea\y  rock. 

Manuj'acturiny  prtneae.—Vuv  caiciuing  natural  ce- 
ment rock,  vertical  kilns  are  generally  naed.  They  are 
operated  continuoiul3',  h}'  drawing  from  the  bottom 

*The  Omnent  Indatitry, 


I  and  charging  at  the  top.   In  charging,  a  layer  of  rock 

is  thrown  in.  Ihen  a  thin  lavi-rof  anthracil<'  pea  coal. 
I  then  another  layer  of  ruck,  etc.  The  fuel  euu!>umption 
I  is  low,  tbo  ouiput  of  wmcnt  per  ton  of  coal  Ijeing  quite 

hi'i'l!.  Ai  Bi:;ii(".VL'.U'r  die  kilns  an*  2S  feet  ]iii.'h  arid 
,  lu  fee;  i;i  di:u:ictfi-,  v.  itli  u  daily  capacity  of  from  t»0  to 
I  100  hirrclii  of  nm'ltetnblc  cement  Mtone,  after  disKcard- 

inj;'  :i:l  Irir  l  d  -liidii  i- rrnl  --rir^'n^'' out  the  under- 

,  buriicd  c!i:iker  icr  reialcination.  .\l  the  .Sjjeeds  uiills 
I  they  fvx>  30  feet  lu<?ti  and  have  an  inside  diameter  of  18 

fi-et,  V  It!i  :l  d.illy  c:i]ia<  ily  up  lo  I'.'.o  barr>'ls. 
The  cakiued  rm.k  is  ran  through  cmckers  and  then 
I  screened:  tlio  coerce  rock  i»  next  ground  in  millf*,  but 

l!:e  f::!('st  j^rv.d?:;  pr.s.s  c!-'ei  tiy  to  ilii>  barrel  |Kiekers, 
,  The  product  u  jnckcd      it  i»  ground — nearly  uU  of  it 

in  lniri'el&  , 

.sT.Ai;  (  KMKNT. 

The  niatnifacture  of  liydranlic  cenu'nt  from  furnace 
slag  ha>  reached  cousidenildc  projiortions  abroad,  but 
in  this  country  it  i>  co.nitarativoly  a  new  industry.  It 
i>  not  diri'ctlv  wiiliin  t!ie  -co[ir  i>f  liie  niiniii>r  ien>us. 
but  it  i^  noticed  briclly  lH'i  ;m>e  it  utilizes  :i  waste  plini- 
uct  ot  inini'd  iiiatei-ial. 

It  is  only  itccasionally  that  ores  and  fluxes  ein|>|oycd 
in  lilast  furnaces  will  jirodui  i-  >lae-  suitable  for  cement, 
furnace  slncrs  as  ordinarily  produced  by  catitin^'  and  ^tow 
I  roolitiif  beii)i_'  (le\'oid  of  hydraulic  properties.    Slai;'  tii 
'   tie  used  t'or  <'enu'tit  i>  run  olf  f|-oui  tlie  furnaces  uikI 
drop|>eil  in  :i  tuolteu  siati-  into  a  tiouj;h  tiiroiiLjli  widi  h 
I  is  fori  eda  laruc  >tream  id'  cold  water;  the -lai.' >olidilies 
in  \  csi(  lcs  or  bubbles,  which  break  up  info  thin,  .shell- 
like pieces.      rise  best  ._'r:n!r  of  sUi  li  sla^-  llAS  a  dcIlcatC 

,  ithie  ciilor,  and  tboui^b  h:uxl  is  thin  and  ]Mn-ous.  and 
'  hence  is  readily  crushed.    The  re.«it  of  the  |Mo<  ess 

extremely  minple.  csonriisting  iii<iryin;.'  the  >la;.'.  mixin<,' 
I  it  with  the  proper  proportions  id'  flaked  lime,  and  then 
I  grindinfr  the  nuxiure  to  a  fine  powder.  The  Maryland 
Cemi'iit  (  ompanv  niili/.es  the  slay  from  the  lilast  fur* 
naces  of  the  Maryland  tetccl  Company,  at  Sixirrow 
Point,  Md.  Cuban  iron  orej»  are  largely  used  in  these 
fnrnaees  with  oyster  shells  vta  Mux. 

INVENTIONS. 

ln^ention    has   plaxed   an    important   part  in  the 
.  de\elupuieiit  of  the  ceuieiit  industry,  both  in  the  im- 
j  provement  of  cement  compositions  and  propesses  of 
I  manufactuic  and  iu  liie  perf'ectinj;'  of  meth(Kls  anil 
ma<  hinery,  whereby  the  cost  r  l  n  n  ufactiirc  has  been 
<rreatl\  rednced  and  nniform  i  ,  i  i  product  secured, 
j  .Many  of  the  opci'ator^  ow  n  an<l  control  patent^  foi- >uch 
inventions;  a  digest  of  all  {latents  pertaining  to  proc- 
esses or  compositions  employed  in  the  industry— not 
I  includinjr  Jialenls  for  ap|Kiratus  or  tnai-hines  i^attai-hed 
I  hereto.    The  term  of  a  United  htate.s  jmteiit  is  seven- 
.  teen  3'ear«,  so  that  all  pntentij  which  have  nin  for  that 
[leriod  are  public  property. 
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APPENDIX. 


DIGEST  OF  UNITED  STATES  PATENTS  RELATING  TO  CEMENT.' 


S72—OciobiT4i,  Ja\r:.   K.  C.  Wabxiiu  ^ —  ^  — . 

drm^eemaa/nm  bimnilc  I 

Bmnllo  Ly^Ban  atone,  muetime*  titMeA '  'toochBtoiw,' '  ie  twicined  | 

to  a  rt'i!  licnt  ami  Erround. 


Ifode  <if  iMmffiutunHf  kif-  ■  UiOS4— I'' '"■<"' m  n,  ma,  J.  A.  Fiuifci^.  Jmprpunwnf  ^  ite 

matm/wtun  of  hydiwUie  emenl. 

It  coiniab  tn  tbe  ute  «f  blue  vimj  comUnMl  with  ismI  mSmem  and 

m'WPT  nin<1. 


HS4It    Sr},lai>h>-r         1>t71,    P.        SayuiH.     I,iil<rt>i,n,>ul  ui  Ih, 

A  liydr.uilU'  ii'mcnt  i.«  |>nii|iiivil  fiinn  i»rvilli>-'iiiiK'i<''^ii"i  n'"' 
afgiUixtlk-atvOilii  1iri)(>>'t<iiic. 

lt&98»^X(m  il,  WM.   D.  C.  Savijoh.   ImprmmaA  m  the  mamt- 
faehM  if  hjfdHmlk  mneM. 

Argilk>-iiui|pie«bui  UnMitoiift  fai  buiuiad  uid  cHHiMd,  iHi»>Aflli  of 

itf  weight  nf  mv  stone  ia  added  tli^rptn,  mid  th*  mam  m  then 

pnmiiri. 

ir>4H.}l — Sf/tlftiili,  r  I,  1J<7,1.     V.  K.  an<i  \S  .  1,.  ili^KWN.     Juiin-iiii menl 
in  li'i'lrut'li''  i; 

Coniline,  con)  rock,  or  foadl  uonl  ui  used  for  the  muiuiacture 
of  hfdmnlic  onnent. 

jf!7f!''.i—s,i,if,„i>fi- 14,  isfs.  C.  P.  DvjniBRDAUi.  Impnutment  in 

hii'triiiilf  '■I'lii'iil. 

Ku       '<r  (>tli<>r  silicate  of  ulumlnuin,  fuDer'B  Mrth,  mad  lime 

art-  uiixi'd,  bnrtied,  and  ground. 

jr^MT—Xurthr,  ure.  a.  Bumi.  SttiM  ttf  mtBu^mimnf  Umt 
mdematt. 

Hum,  or  cement  rack, !»  burned  witb  oil,  delivered  {nlotlwaain- 
busrioii  I'liariilH  r  in  »  fliiiil  ^xnU\  in  spiiiy,'<ir«gnpor,  alouiit  with 
ateaiii,  •'iifHTlicsiti.'il  or  iii>t,  itiul  nir. 

fti'iii'ilhrhirt  ill  II rliliriiil  liVflntuHe  CtBlfnt. 

Tltt' I'fiiit'iit  iiiii(('riHli<are('nufaedaiid  iDixfii  in  watiirin»d(>iis«>, 
avnilliud  atat«,  flowed  diieet  onto  a  drying  iioor  or  pan,  then 
prcBBcd  and  burned. 

I»r,74'.  —  <ti  l"ln  i- ,\  .     C.  I'".  llf.NDKRUALa.     /aqmHWOWnt  tit  CQM- 

jurfitii'tii'  fill'  iiiiil:i»i/  hijilriiiilir.  cttlKul, 

II  <-<iii-'i.-'i>- of  in(uF«riul  i-iliet  and  a  illicate  of  alnminutn  witJi 
lime,  bumt^  and  grouwl. 

S04639—Jmte  It,  JS7S.    W.  J.  BnmHQTox,    Atprvraimnt  ta  liie 

A  cement  nu^e  nt  loRBiUfinwui  lineeloae  and  blue  day. 

j'i.'i^\].i—./'ir„^'.:,  js:s.   J.  nnau0V.  /nqirawiMntiii  fAfmami^c 

tiii'i'  itt  hifili'iiulir  rf-tiitnl. 

A  liyilraiilir  cpiiihiiI  fonuinl  i>l  nUti'ii,  iliN-»mi|i<ise(i,  or  reiHj^e 
tiiu«irton«  ur  iuarbl«>,  and  the  depoait  uf  riv«r«,  in  alMut  equal  pr«)- 

i;fk;i:ii;—j'ihi  J.  ;a7.s'.    I'.  Ci  MMixiiH  iimi  1^  J.  BnKan'i'.  Jmfiraw* 

mml  ill  ll.i  iii'Hiiif<"'lurf  i>f  h;iitni\il'ir  ivinciil. 

Tin-  iiu'tliiMl  (Diisiwtif  ill  lirj't  cnisliing  iin<i  •Itsinti'v'nitinji  tlif  ii\.\- 
ciiK'il  ainl  tl»c  vitrificil  jwirtixMH  of  thi'  tt^ment  HtoiH*.  tlien  separiit- 
in|(  iIm-  \  itiiii<'^l  )u>rtioii  1>y  M-rt  riiiii);  <>r  boltiogaxid  reducing;  the 
TttiiOcd  portion  wparetel}-  to  powder. 

I  Mnlod  atflttmtt  pBtcnki  am  miU  Xtf  tli« 
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!l:14'>:i — M'irrli  !S.  /.s7;/.     C.  ||.  Si.ickh.     Mnntil'iirUin-  i>i  I'uTthmd 

Tin-  iiMiieiit  iiiiikliiu  iimtorial  <xmMii*ts  of  jiifniriil  gysli-r  .■■la-IN, 
raw  t<r  tmriifil,  iiiixinI  w  ith  "lilicfioiix  <  luy. 

St74tS—Jul^  S,  1879.    J.  K.  Shixx.    JfoHx^faetta*  of  Umt  and 
eement. 

To  rapitlly  proitiKv  limi-  iiikI  iviiK'iit,  tin-  niw  ma<frial  is- 
}«>('<(><!,  irhilt'  Ixiriiiiii;,  U>       uctidii  of  a  forced  blaiil,  itjutiiaued 
until  Ixiniiii^'  is  f<iniplete,and  theloioed  Mut  IB  tbcB  HUtai&ed  (0 

cfftTt  rufviil  nK)linj{. 

:i;jf>f>  i — ywfiiilif  r  j.'i,  !S7:>.   (  '.  llitowN.   ^Rpronamnl  in  ltd  manw- 
/octttrt!  q{  itH\fievd  kffdntulic  or  Jh>rUiiHd  eemmt. 
The  tnbced  raw  material  ie  molded  into  hollow  eylindrlcal  fotnui 

or  i>t'rforat<"d  sjihiTo  ballH. 

i'.'iSl/t — Jiiiiiiiiii)  y<".   /<WJ.     K.  IIavhimk.     Mnniifiirturr  <•/  rnnent 
Hint  ilrtitiriitf  sttnit, 

X  \vUit<-  or  iirtitlcjully  (inttil  <vtiii'Ut  in  made  fruiu  a  mixture  of 
tcauliuorehlnafkyand  i-iiulk  or jiiuri^,byliuiiaiii§inmafll»-kllii» 
or  retortB  wit  h»iit  i-ontiwt  with  fad. 

tSOgSS — Am'jii^  10,  i8Se.    A.  T.  BAamar.   B^fdmi^ic  eenuint. 

Travt'rtiiip  is  <>iiipl(m'<l  fortbtr  iuaiiiifH<-lun>of  hy<Iraiilir  ccnieilb 
^,l!17  ' — .\n<)>nit  17,  IS.'y'O.     II.  .loHHA.V.     Omiiil  fiiiii/iDilml. 

A  txTiieiit  I'oriiiMiniicl,  t<i  Im>  falri]i<><l,  roiiijuwHtl  of  Mlii-a,  oxitle 
of  iron,  mid  altimina,  combined  with  the  rahiae  frooi  noda  ynoAt, 
oompoeed  of  lime,  loda,  potash,  roagneeia,  and  alnm,  tempraed 
with  n'fiiw  fnmi  g-.v  works  or  taiini-ri«*. 

.'■US'tJi — Aiif/u't  11.  JS,'<0,     K,  Soi.VA^  .    J'ro-tM  /or  till'  miiiiujtifturt 
nf  I'l'uinit. 

The  raeidne  from  tlui  decompoeition  of  calcium  chloride  by  a 
■IHnite  of  almninnm,  mch  aa  clay.  Is  uaed  as  the  basis  for  the 

II lai mfuct nn.'  of  iH-iiiciit. 

j.l7;'iOO~FfiirwiTg     J.ssi.    J.  liiMEi^cv  ninl  }!  M.  1'kakho.  .Unn- 
Hl'iu-htrt  of  k}fdimiKr  nniful  ami  I'nir. 

Jtotten  or  deenmpoecd  lime«taae  ia  Iramud  and  then  aubjected 
to  cnirenta  of  air  or  aieam  in  a  tightly  dond  reoeptadey  and  the 

iiintcrliil  tlicii  r-Iflf<I.  viilli  or  witliout  ):riii<liii):. 

\.'4.'m:>74  -Anijutl       ISgl.    J.  15.  Spkkm.     'IWritmriil  hyilr'Hilie 
rcitii  nt  in  Ihf  hln. 

iiteam  i*  admitted  tn  the  nuiw  after  it  has  fallen  Ijelow  the  point 
where  it  is  burned. 

.'4M;;m—.\iiiiiix<  !■,.  tSSt.  J.  Bvnmmjoix.    Jfami/wfHie  ^ 

hytlmtUic  Kxmeut, 

It  Is  made  of  white  marble  of  the  seoond  formation  and  bin* 
day. 

OnnmlMlomr  at  r»ient(  «t  a  «MM*  «wili. 

(S4»> 
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MIKES  AND  QUABRIES. 


t4^>o4S — Soivmhir  !S,  J.  Hkcsk.     J'rtiMirhaj,  Uiiliifttiii'/,  •itnl 

*t}lifii/*/ittif  tfih'drfouit  liniittj  inatfruiU  for  t'nrmrrtj'. 

Lilut)  lit  mixed  with  avbon  *>z  a  bytlrocuiMii,  tlMm  aablecledio 
a  hi«h  (onjpenttnrein  »«opolii  until  fmion  tak«i<  piMe,  and.  Anally, 

run  into  xiiilnbU'  i^Iiu)h'?4  fi>r  liiiiiip'. 

?oGl<M—.li>nl  4,  ISd:.'.    V.  Kin  AiiiL.    yhxniiJnilHi  '  'if  i'rli_H':''<il  <-liiitr. 

A  uiixtiin"  of  rarlKimili'  trf  «Mliiiiii,  carlKniHU'  of  |xlta^MUllI,  tai- 
diK'il  quart/.  siUiU,  oxule  of  i<«]eiuiii,  oxitlu  >>i  in8gn««iuin,  clay, 
and  nlioeumi  Hand  Uxmi  aii  artificial  stone.  A  hydnulic  oement 
is  produced  witfaout  calcination  by  adding  to  120  putfl  of  said  mix- 
tare  900  psrla  of  carboziiito  of  lime,  SOO  paits  of  oxido  of  caldum, 
of  u  liich  180  parta  an  imvioualy  elaked,  and  S80  parte  of  brick- 
i\n*\. 

tGf/'>i<i—J'<l;i  I,  !■<■<-'.    K.  J.DrSmsdt.   Xwn^iutwt  ^  Uy^tmu&e 
itme  «Mui  kitdmuidie  cemmt. 

The  lime  of  Mmant  stona  it  tntkud,  at  the  tijD«  of  caklnation  or 

afterwards,  t<i  a  n^l  licat  wliili'  in  contact  with  i-:irl>imi<'  lu'iA. 

Tb«  pioductM  ul  combuatiuu  are  uxbatuitvd  fruiu  a  lime  luln,  ami 
ionied  by  ajet  of  gutnm  vapor  nnder  preamie  into  a  carbureting 
diamlMr,  where  the  ndxtwe  b  cnri^iea  vitli  oil  wpor;  U  ie  then 
forced  under  preasnre  intothe  Utai,  wbenby  tbe  hot  pioducta  of 
t^>niini!<iii>ti  »n<l  Kaj».v  aie dtenlated  thraugh  tb«  latter,  thna  iaaur- 
ui<:  iiuiforiii  liuruiug. 

ie,ii>",-t—Sfi>teti^  S,  Jgse.  Ek  J.  Da  Butaw.   iHsmtfiuilm  o/ 
drovUe  (Kawnt. 

Blow^etting  hydmulk  cement  ia  produced  from  cenuutt  siouf 
containing  an  exeeae  of  frfc  anii ydrooa  lloui,  bf  adding  to  the  i^l- 
dneii  fftcioe,  before  or  after  grimling,  mffipient  vater  to  combinu 
vith  the  free aobTdnaB  lime,  formiDK  caKinin  iiyiirate; 

g7<lon—Jamair9t,J8U.  J.  Mvantv.  HydToulk  <xmaa. 

tt  is  corapoacd  of  iroa'aliig,  wwpetone,  and  bnnied  or  nautc^l 
clay  and  lime,  in  the  proportlonaof  2  parta  of  a]«g  to  1  part  of  eai  h 

of  tin-  i>tl>or  iiigrpilienff. 

jf7r*;av — Jtmuarii  li:,  l.ss.1.    I..  Roth.    Minui  foi  imi:  i,f  ina\l, 

A  cfiiifnt  if  foniieil  by  itiili-ininj;  an<l  grimliii^'  u  riii.>iturc  of 
bauxite,  or  miliL-ruli*  hiniilur  tu  Utuxile,  with  i|iuirtz.  hy<trate<l 
ailidc  acid,  iuim-oriul  i-artli,  Mar-l-fin-nui'*'  lAa.^  or  otlit-r  .sili<'at<'<<. 
and  line,  either  uh  linu-Ktom',  chalk,  wr  Imrnt  liuit>,  u  itli  or  witli- 
ffut  admixture  of  dolomitv,  oxide  of  iron,  raw  mda,  aUkati  aeb,  or 
other  fluzea. 

K4^'liS— March  .-Y).  ISSS,    E.  J.  DB  SMBDT.    AH  vf  imNll|fhflflin*<v 

furihtnit  nmfnt. 

A  hy<lr(H:arl>oii  or  other  combastible  la  added  to  and  mixed  with 
the  cement  material  prior  to  calciaing.' 

f747a'.f— ilfoiwA*7, /«88.    E.  J-DbSjutot.    Jfani'jiflHn  J';rll'ni<l 

Knoiigii  luui  in  cuniljinL'<l  witli  i^ututuit  ruck  vr  iij  JrauJic  liiiii-- 
xtoii*-,  I'itlier  In-fore  ur  after  uilcinitiK,  to  bring  the  percentage  of 
time  up  (o  al)uul  70  per  u«m(. 

gT4T3S—liardk*7,18SS.  £.  J.^bSmidt.  Xami^etttreitfliiitlami 
ement, 

BucHigh  ddomite  ia  combined  with  cement  rodn  or  hydraulic 

limeatniif,  either  )H>fore  or  after  i-.ilcining,  to  bring  the  peroenu^ 

of  liuH-  aixl  iiiagu«aia  up  tu  alx^ut  70  per  cent. 

»7.i.*f;.'<— .l//rif  iOt  itSi^    E.  J.  Da  SiUDr.    i/ytfmaiie  tsmtnt  ami- 

/Klllll'l. 

X  wid,  «low->«ttint;  liytiranlie  ci-tnent,  oompoaed  of  not  more 
than  60  par  cent  in  bulk  of  a  alaty  or  eilioeoua  non'oement  prodnc- 
ing  rock  In  omnbination  with  not  lew  than  60  per  cent  of  the  hot, 

(juick-fH'ttiii)!  tvinent  nu-k  in  <  '<i))Mi<'n  «i-e  for  n  iiu-at  iiiaiiitiiiciiire. 
^7!>.:of — Joiti'   /.',    /.V.V.;.      K,  .J     I>K  SmkiiT.       l-f  ')/  :,i'iivi/tlitn,;tci 
J\trUitiuf  Cftii'nt. 

Natnral  ruck  is  i-alciaed,  gruiuiii,  fdniiinl  into  a  rviueut  |iat<te, 
and  then  recakined  and  reground. 


-'■iHi'lii — ./>'/;/  ,'■}.  l'<'<t.    W.  .1.  IH'Dl.VGluti.    iJtmcHl  comimund. 

It  U  eonl|>•>^e^I  <if  the  \uricv'aie<I  marUeof  tbe Mcond  fcmuatiou 
(dark  and  white),  and  blue  clay. 

9S7»4i—Xwtmher  e,  jggS.  W.  Jowm.   Hyiimutie  PnfUmtd  eemenl. 

Hydraulic  T'ortlauil  ceineui  is  niade  irotn  aruillaoeoue  limoetone 
or  iloloniile  containing;  an  e\i'i'<f^  of  clay,  liy  niixiu};  tliewwitb  lime 
or  it''  <^rV>i>nate  in  nnch  ijnanlity  that  the  niixtui-e  nhail  contain  70 
to  SO  jier  <vnl  of  <^l'ljolUite  i>f  liiiii',  llien  moMiiijr.  cali  iniiiv'.  mid 
(frinditij;. 

^iSi9—JaHuaiyeg,ua4.   K.W.  Lesley  awl  J.  iU.\ViLLcox.  IfoiH 
i^aetnrt  of  Pwtltintf  eemeitt. 

The  yMdveriwil  ceiuciil  oiiUerial  i>  dftiii|>cmtl  i!lit{htly  w)  that  it 
ii<  still  II  ]i..M.l<r  jind  ift  41  jiiistc.  rihiMiii  into  liallx  or  1mii)ii<  by 
liKfl  |iii'?"<ni'»\  iiiid  tlicii  cjIciiM'd  and  jrnniiid. 

.'f  i'l.^(.l  i'lllTMi!.-  -  I'lVV.,'.       I,.   KoTH.  .Urtl,'lf\l,f,,r,f/r,,,,,,,l 

A  iidxtnre  111  I.I: -I  ii;  •  iiacc  i-imliT,  wiy  H«>  |ionnd»;  i-arlHuiaic  of 
blue,  135  pouuU»i  Mid  uu  alkaliu«  cttloride,  mil-Ii  a«  eamalbte,  15 
to  90  pouBtle  in  a  Mturatiwl  eolatkm,  ie  mlHned  end  gmand. 

■i'l't: U'l-  Jmit  .'I,  .1.  Ml  Ki'nv.     //t/(//<(i'/"  ,-,)«,  (if. 

It  is  co[ti|Kii-e<i  ui  (il>n.lit<  ,  niarijiirile.  iron  sla;;.  shell  mail,  aial 
<  lay,  tuixi'il,  iiurmd,  and  ST<^iuiid. 

MS£OJ—Stpfai»(xer  K,  1SB4.   K.  W.  Leblby.   MwMjatiwt  t^'iVf- 

fomf  CflVKNt 

.  liuw,  or  lime  and  n  :  .  i  i  in  any  of  their  foima,  and  alato  am 
mixed  in  enhebmtia.l y  -  i.  I  |iri>|rortion8a8  to  make  the  nuinnfac- 
tnr«'<l  l  enienl  analyze  alioui  TO  fw  r  ii  ntof  lime,  or  lime  and  nuiifne- 
sia.  to  iier  <  cnt  oi  aluniiiiii  ami  siliia,  then  eakineii  lutd  ground. 
xn-,;:,.l — S,i>l,ml»r  30,  1884.  IJBOMX,    Jrami^<fitiv  ijf 

liiiilrnnlu.-  <vu>enl, 

A  sloW-«ettlng  hydtaulif  einii<-nl  L>  made  by  niixiiiK  ferrUKnioiut 

earths  or  atanes,  auch  aa  are  used  in  the  manufncture  of  the  min- 
eral brown  and  red  pidnts  of  commerce,  with  quick-setting  cement 

r<i<k>4  in  snitatile  i>ro|ior1ioii^,  aiiil  then  culciniiijr  and  irriiidiiiu, 
Saj7't4—SilAinl'<r  .10.  /A.v./.    I{.  \V.  l.i.^ii;v  and  |i.  < ililKrii |[.s. 

,l/tl(ltl/<fr/NO'        /'r.W/ddif  <V<ll»'(it. 

Iroti  .'"lajf  or  cinder,  as  an  es.setitial  iiifiretlieiit,  ia  uiixc-d  with 
lime,  or  lime  and  nia;;iiesia  in  any  i>f  their  forms,  and  calcineil  and 
groundt  tlie  prupottions  Ijeing  such  as  to  bring  the  pensentsge  of 
lime^  or  lime  and  magnesia,  up  to  about  70  per  cent 
.to',!rrf)^Sgdauber80,J884.  &H.8B0irr.   Manvfiuttm^if h^uah 

•  ■fiufUt. 

\  mixtnre  of  Uniestoiie  containing:  from  .'>  to  |.".  jier  cent  oi  clay 
and  from  :{  to  10  jier  cent  of  nui>;ne^ia,  mixed  with  a  clay  contain- 
injr  alhint  liO  per  ivnt  of  carlxjnate  of  lime,  'M  \n-r  ivnt  of  silica,  ami 

to  per  cent  of  magnesia  and  aiicaline  carbonates,  is  formed  into 
bricks^  bnmed,  and  ground. 

309JS0—DeeemUr  9,  JS84.  £.  F.  loiaiui'.   .IrJ  <^  menfi^ctanag 

Ptrrtlnml  ntiinil. 

l  i  r  ■  I'ment  jiowiler  is  kept  in  a '^nmular  con<lition  U'loif  it  t'oe-s 
ii|i.>ii  (he  rolls,  hy  llie  addition  of  "  biuUt^rH  "  of  iar|i|er  !4ix<;  tban 
tlie  tx-iiieiit  fonder.  <iiid  comiHmNl  prafenbly  of  coke  dust,  oosl, 
eiilm,  r;i\v  cement,  or  lina-stone. 

Mmo—IkvetaUr  JO,  im.    S.  T.  VfKAMKH  and  «.  W.  iitottt. 
Plant /ot  and  /uroMw  «/  muthti/  lime^ 

The  proceag  or  mode  of  e\  iwlliug  or  driving  ufi  carbonio  acid  gw 
by  driviti;;  or  <lra»  in,!  throngh  the  limeirtone  air  which  baa  beon 

more  or  less  lii^hly  heati-d. 

.ii!M—l\  hi-<nirii   to,   18S.i.     D.  UmprrraUk     XamffaelHre  iff 
hgdrotttic  atmfnt. 

Raa'  Hidtactintaining  «i|ica,  preferably  a]ateeoraigiUo-cakanoM 
limeetDiMa,  and  slaked  lime,  are  iucorpoialed  with  calcmed  cement 
rock  or  hydratilic  limestone  of  the  kind  that  produces  hot,  quick- 

sctiin;:  ■•eiiieiit 

..7.;.^;  — .l/'/iry<  l;.  W.  I.i.si  kv,      t/.),/i/f,f,/,o,  /•■.rl/tml 

Uluck  wr  durk-vuiured  ouiuent  is  pruduced  by  inviirpi^raiiu);  blauk 
chalk  with  tbe  cement  material  after  calcination. 
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Sl'>711 — Ajiril  /4,  /.vA;.   1{.  Rrvce.    yinmt  faiiurc  i>fhtji\r<i'iV\'-  ct  iiit-nl. 

Ij-it('liti<-Iil  ijiarl  orj^lmle,  say  5  jiarts.  aii<)  liniis'toni'  II  ]i«rt.«,  aif 
ground  together,  cumpivaMid  iuto  bridu,  oUrioed,  and  grotun). 

Stt/gO—Jnnt  SO,  IMS.   R  W.  Lmun  and  D.  GBtmnis.    An  oi 

iiMiiK'fitilnriiKi  I'lirllniiil  iv'i;ri^f. 

T<i  lifptniy  tdo  rltiikor  dritlvft-  formwl  in  a  kiln  ihiriiii;  tliv  oiwra- 
tiuii  of  l  iili  iiiiiifr  I'diii'iit  iimkiii);  uial«'ruil  lo  a  I'linkcr,  h  nirrent  <>f 
txiid  air  18  direcU^l  agaiii^'t  tlit>  ointcrfactMif  Kiiil  liridge  ttxsfleft  the 
OOdiNg,  &MltCMliOllt«Bid  Iwukiii);  .lown  ..i  tiiv  same, 
atmi—Jmte  90,  ins.  R.  W.  LuLEii-  ami  D.  Gusrnns.  JTmniw 
f€iel»irt<if  cement. 

'  Gement  io  ariifu  ially  M  iuioncd  uXter  ^rxling  by  snbmittiag  it  to 
the  •otiao  of  a  fuivLtl  currtiut  ol  air  oliarijK^l  witb  ntoistnre. 

SeUtm^July  7,  I98S,    'J.  DntRUMT.     JUiimr/bc^iiTV  hifdrtmlU 
Deoompased  limcataoeia  empio  jed  for(h«iiHU)iiteetni«of  ccfmcnt. 

SSlfiO.' — Xo'i-mlnr  i7.  /A'.*.;,     |[,  >J  m  i(kv.     }hii)iil'<iiiiin'  iif  ,->-iiinit. 

Cement  rock  is  teruund  lo  •  dm;  powder,  which  U  then  oaldned. 

SStg4S — Km^mbtr  S4,  1S8S.   W,  JoY.    M«tt%fnti»r«  uf  eemenl. 

Wet  (iUirry  or  »  iiiixoiri'  <4  v,x-\  f^lurry  iiinl  ftu-l  i.s  c  haiyoil  into  a 
ceiutiit  kiln,  iti  sikviisuvk  purttuuii,  uu  Uk-  buruiiig  cliMV«--,  ut  the 
partB  whtve  the  chmfe  is  bamiiig  moat  6Mly> 

3SS970—Denv/bfr  M,  fOS.  J.  M.  Wiuxox.  MuutfaehtM  t^Port- 

UtnH  femfnt. 

I'ii.v  Ii'iir  (viiK'iit  iiiiikiti^  iiiatfrial  in  luixeii  with  a  liiniliti;; 
iiu'iliiiiii.  ■,  liicli  will  W' iiia(h>  »>ft  ami  lluiil  liy  hiMit  and  wbii  b 
will  lianli  II  h.  H  rooled — hik  Ii  as  pitch — a  i  l  i:  "l  lird  and  Ol- 
cIiuhI,  thtr  biiidiT  tliially  roUtiliung  in  the  luniace. 

asaars^April  js,  isk.  H.  MAnm.  MimM^Mtute  nfetmemt, 
On^ied  rock  is  oiicined^in  a  ravolvinjr  «!ylindar,  tnd  tbeo  pul- 

vi'rizi'd. 

:i.iO.Vi7  -Aiiril  Ji>,  ISH':.    V.  Raxsojib.    Miintifitilorhiii  ciiitiit.  •'!<•. 

The  (vmunt  itiHterial,  rodticixl  to  a  powder,  k  burned  in  a 
revolvinK  fnrnnoe  w)iil<>  ('xpnt^'d  to  the  flame  of  pdOdoMr  ga» 
niixctl  willi  a  wiitaltU-  amount  of  oxyiion. 

■H.'^Si—JinH  I.  J,s\st:.    U.  0^■M*ll^•"■^.    MnnvjiuAun  uj U.im:ut. 

Tht'  <vmetit  iimkin^' uiut4?riii  l  <  ,>iMN  i>(  about  1,S80 parte  Of  gyp- 
Hnm  by  weight  and  of  4til>  pitrb<  of  I'ky. 

Wm—JuM  8,  18m,  H.  Matbst.  Jiennt/iMnaie  of  AjKbwttKe 

Tlie  proccm  oonmta  in  pulTerizing  nataral  <wm«nt  raolc,  adding 

alluvial  clay,  niixiiii;,  and  flii»ll>'  burning  under  a^'itatlon. 

34ilSS—J'ii<,-         /AW.     IT.   Matiikv.     Mamif'iiJnri    „l'  hii'lnHUif 

CnncDt  k  colored  by  adding  a  metallic  oxide  to  tlie  bunied 
cement  rock  belora  final  polvwIiaUoo. 

A  imlverized  motallic  iiri>  ri:i«j-ti-d  to  an  oxiiif  in  added  to  the 
raoBted  cement  of  N'c  34318:2  and  t  he  mixture  grunnd. 

848918^-Jmt  a,  1388.  H.  G.  and  D,  Mouot.  Pmeen  igf  vuim- 
fael«ring  Andrmifie  eniHiriL 

Fyesh  bMikm  day  atkd  marl  am  piled  in  alternate  layen  and 

allon('<l  til  remain  until  tl)i>  clay  alworlw  the  jiuqiUiH  uioi!<tur4>  oi 
the  luarl,  when  the  maw  is  rfniovcii  in  vcrliial  iili<tfi,  riKluccd  to  a 
plaitie  conditinn,  cut  into  blocfca,  dried,  i-nlcintNl,  and  eronnd. 

848B8S^Avgtul  8, 1888,  J.  ksDWUOK.  Making  hgdrmtik  tmm. 

Oradiedeementor  Umeatonerock  is  imnuraed  in  a  eolutioD  of 
acetic  acid  of  moderate  strength  for  aliout  three  hours,  and  then 

calcined,  'Roman  cement  helnji  pro.bK'f'd  if  calcined  to  a  red  heal 
and  Portland  (■•.•lueiit  if  the  catcining  U  carridl  to  a  white  heat. 

847867 — Ai'im-^  tT,  imsti-    J.  Mt  in>iiv and  N.  W.  Ixiiin.  Httdmulk 
eement. 

It  ccnuistti  of  limestcine,  fornaoe  thg,  aalti  and  clay  utixed, 
burned,  and  grotind. 


TIte  prwx'S.'-  of  hy<lratinK  hydranlic  litne  or  cement  couM.-tf  in 
exiiii^int;  tlic  ailcim-tl  and  {uilverizcd  material,  wliilis  iu  motion  or 
agitation,  to  an  alino)«[<betv  of  fteain. 

8S8487—Mardt  1, 1887.   Jamrs  and  John  D.  DKL-aCKBk.  I\vet»»ttf 
tmmmg  lime. 

The  hot  ah*  is  drawn  tram  the  top  of  <Im  kiln  and  forced  back  to 
the  fire  by  meanfl  of  a  b1a«t 

— .Y'c  rjfi'yr  /i<!i7.  S.  I^3VVT>KN.  yf<iii\ij'tirniiri-  nf  irinei:!. 
I  Fin't,  a  mixture  of  cUiy,  1  i«ii  t,  ami  chalk  or  liux-i-totie,  5  narta, 
I  i«boni<il  at  a  white  heat  ami  cniFluil:  w<'on<l,  liincffone  i.qrni-^hed 
'  aepaimtely  and  ronated  at  about  210°  F.  ;  and  third,  the  product! 
I  are  mixed  In  the  proportion  of  S  pertn  of  the  ftiat  to  1  pait  of  the 
H'cond. 

.!7.>.i'.'f> — 1>i  i-i  iiiIht  U.  llos.*!!.  Iv  Kill i»K,  and  K.  Woi.tkk.*. 

I       JltjilritMiir  utt'l  i)tht  r  trtu*:uh. 

\  cement  omipiwed  of  blast'laroace  oc  other  slag  reduced  to 
.  Kianiilar  form.  Kind,  and  idaked  lime,  with  or  irlthoat  ailidc  add. 
Alao'prnceeB  of  making  aauM^ 

I  S8fS7«—X«if  8,  1888.   J.  MuMPHT.    Hydroiau;  cemtnt. 

Same  ni<  No.  :{-l7:W>7,  with  the  oiiii-iiMon  of  the  i^all. 
M71!iiy — JulyHI,UUi8.    U.  I*.  Eaoax.    Iti/drauiiv  ixmetU  cumpouud. 

A  comUnatlon  of  lime  nMsk,  nlex,  minoid  magaeiite,  and 
alumina. 

S8rsS8—Avg\uil  7, 1888.   V.  R.  CoerLueo.    Pnmu  of  mmuf'i<  h<rin<j 

hilth'iii'lif  t't^ut>itt. 

The  cement  material  is  crushed  an<l  ffnmni!,  nii\ed  with  water 
lo  a  itla.vlic  state  and  rei^round  in  thi>i  condition,  next  dried  In  a  ' 
I  imiiable  chamber,  and  then  <»lcined  and  again  ground. 
884«^—Diembir  18,  1888.  J.  T.  tOam.   Jliani^etaiM  o/  ennnf 
from  limt4mi. 

Ume-mtid,  the  residue  of  alkali  waring  ie  waahed  and  treated 

:  with  carlK.ioic  acid,  until  i<ul|ihtir«>t<>d  hydrogen  eeflae^i  to  be  given 
I  off  and  then  with  suiUcieut  alkaline  «ilicntc  to  decompose  ttw 
!  alkalin.'-earth  <  hlorideB,  ifhon  it  la  mixcd  with  day  for  theioaanu* 

I  facturv  of  cemeut. 

!  .^ftrsrS—FOniarg  8,  1888.   B.  W.  LiBLn-.    V  •..■■/■irturff  '-I'm.;,! 
In  the  manufactnie  of  oemant  from  elagis^  Ibe  lime  or  other 
ingredienta,  in  a  flndy  divided  condition  and  at  a  h^h  heat,  are 

iii}ec|iHl  into  the  !*lax  while  Htill  lluiil. 

,tf'.'y^r< — Mtirrh  //,  J.i-Sn.    (i.  V..  C \Hi.fn>.N.    Method  of  ciilciniiitr 

An  air  lilaMt  i!'  induced  uudernealh  the  fuel  to  increaoe  the  draft, 
a>i>l  a  '['r.iy  of  vttwn  or  water  Witiiin  the  aidi  above  the  fuel  to 
I  regulate  the  heat. 

f  jaegii—April  30, 1889.  IT.  CuKMimM.  Cment. 

A  hyilntMlic  eemeot  conristiog  of  ailicate  of  magneaiam  calcined 

aud  pulvurixod. 

417884— Deeembir  17, 1M8.   Q.  DcavxA.   Pneen  ef  maiu^iehirmff 
eemtHti 

Fldonpar  Is  mixed  with  ceuMnt-ptodneiiic  matoriala 

4,'O.J7 i—J'iiiwin/  Jft,  tsuo.  WiUAKX.    MMiOd  ^  tetnmv 

The  cement  niakiniL'  material  in  a  kiln  .e-  ehain>»T  i- "ubjected 
to  the  finmltaneouH  at'tion  of  thoustial  aiUh  iiiel,  mitttti  with  the 
material  and  fonnin;;  part  of  the  charvfe.  nnil  of  auxiliary  luimin); 
jela  of  gaM  or  liqtiid  fuel,  applied  to  the  upper  strata  of  the  charge 
before  or  about  the  time  tbe  knrer  strata  are  lighted. 
487880— Xa;i     i^.>o.   E.  K.  TavHP  and  D.  W.  pacit.   JT^fAocf  -ijf 

MtoMMntr/  ntiiif  <.f  ineamre  in  eompmmdmg  Portia nii  eemeot. 

Vm<  ]i  ititfn'dient  is  i*|iarately  nioldeil  or  cut  into  formn  of  uni- 
form nize,  the  sizes  varyiii);  according  to  the  proportions  in  « liicii 
they  are  to  lie  eoniiNinnde<l. 

4S48S0—An{fu4  ilf,  Jm).    \V.  Jor.    Mtthod  o/jii«ii,uj  .fHuai  Utn*. 

Quantities  of  Hlurr^-  and  fnel  mixed  and  qaantitie«  of  neat  finny 
arefqnrately  dejKioiit^^l  on  thebamingmaasiB  theklhiatdUlbruit 
;  tiueaaa  the  burtiiug  proceeds. 
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MINES  AND  C,»1:AHI{1KS. 


i^j''</;  -/'Wnvtrir.i/  .'v.  iV';.     il.  ('.  IS,«rM.     I'r'frf.'  'if  i,iiiii"hii-(iinj.fi 

Quicklime  u  added  lu  w-el  lukaraoiiif  marl,  and  tbrougti  the 
malting  cbemicul  actioiii  tlie  luixltiiv  \k  i«n«)n«l  perfectly  dry 

jirf|Kin»ii>rv  1"  irrliKlinir. 

Gartioaatc  o(  tiut*»  im  rmhuvd  ti>  jhiwiUt  by  h-UMUn,  inulcr  preasuii' 
produced  froin  &  sctlatian  nf  silHate  o(  »tAa  and  water;  alumina, 
aUex,  and  a  thin  paate  of  CKlcium  chloride^  nralaked  lime,  and 
warm  water,  are  then  added  and  tlie  mixture    molded,  ealoned, 

ttiiit  irrmiD'i. 

j.W.'.V;    .Ipril  .-J.  .1.  11.  Sit.h1'.     /'.■.,.,-><  <,/  iii"iiti/'>rfiinii;i 

The  rock  i«  crusbed  aud  »i«ed  ■•>-  N^reenliig,  and  iXtv  iunrnce 
charged  with  luinpa  o(  a  imifonu  aice^ 

,f$475ff— Jim;  i,  ti9J,   K.  F.  Baddr.    Mmiifitrtvn  of  Anttionrf 
«mnil. 

T>i  >il>l«iti  imri-  liiin-  lurtlii'  iiimnilarluic <i|  I'ortlitixl  <vii  ■  ir  fr  iiu 
l)lin"  UiikMkik'.  tilt'  liiiu'ct' i!i4'  i?- lir-it  <-3ilv  in<'"l ;  tln' caU  iiii'.i  liaup'' 
art-  next  riiOHti'iuil  li>  <li|i|iiiiir  in  wati-r  ainl  <|iiirkl\  r<-ihi>v  iii;»  tlii-iK, 
so  titat  only  the  pure  liiiiu  \till  siaiw;  ami  tlM*  ]mu«,  dlalcifd  limi*  ia 
then  aBiiiafBted  team  the  imiraiB  by  sifting. 
4USro—Jvlg7,  H.  II.  Wi.vo.   Xmn^ubm  > 

A  mixture oompoMd  <'{  ii  \t\u><\thate,  aacalcimn  vl"*"!')'"'*'' 
n  silii  iitt-,  ^ucli  a.-^  day  or  HT)«>ntini'.  thi'  |fliiwi>hat<'  |>n'<ii>ii>inatin'^ 
(t«y  K*)  puru  *fi  pluieipliate  r<A;k  U>  Hi.iv  i«art8  «f  ciay ),  i:^ calviin^l. 

mS0»—Sg4embtrt»,  mi>  G.  II.  KountvaKand  G. Bawiiolu- 
mtK,  Jr.  Ptotm  <if  pnpwrin^  «wi  umptring  ^tam  fat  B»ry(ii»<f 

Kn^iily  (III);  I'lay  ami  IIiik-  materiali  are  niixcl  in  |>mportion» 
<loti'riiiiiii>il  Ifv  «ei(:lit,  worked  wliile  soft,  daiii)),  or  wi't,  a  portion 
fif  tlu'  mi\t-<l  imi*'  U'Mi-l  t<i  •)«>li'riiiiii<-  ]>ri)|ii«rtiiin^.  and  thepro- 
|iortiMiiH  corrected,  if  uecetasar}-,  by  acldini2  inaleriiil. 

4eo6ST—Orltiihtt  16,  M»l,  J.  H.  Winairr.  JfytfiitHlh  ll»u. 

I.iiiii'.  .-I.ikiil  In  a  aolation  of  crude  potaali,  t-nidi-  ftAn  aah,  and 
alum  uliicli  \n\^  Ik'ph  !i«iil«'d  and  itKilwl,  niixi'il  with  an  winal 
<|iiiit>lily  of  litiif  m)ii):<-<I        liijipiin,'  <'r  N|<rinkliiiir  « itl>  Milphuri.' 

aciilur  with  plat>ttfruf  I'ari»,  aud  llit;  mixture  if^gruuutl  tuapoudur. 
4^4^19 — Iketmhfti,  tW.  J.  P.KAVAaao.  /VoRraii^Mimu^lcidurHifr 

Tb«  raw  girouud  rock  is  burned  In  a  vertical  kiln  and  pulverlied; 

the  ri'ijiiin-il  ii>l<liti<iiii)l  •■K-iiu-iil  in  then  :iil<lt'ii.  the  |>iilvr'ri»Mt 
luixniri-  is  nil'-iDt-tl  ill  a  rtjuiry  kiln,  wnl  \hv.  jir>>dutl  is  ^imuuU. 
4«4(,i<;—ft<,,ml'irs,isui.   J.  P.NArARan.  f^neumt^mami/Mm- 
itig  fortiuiui  enufnt. 

AiyillaceouB  rock  aontaining  tbe  oonadloenta  of  Fortiaiul  oanunt 
ia  grotind  in  »  dr/  state;  when  deAdcnt  iu  lime,  a  deliuita  piopor- 
tioB  of  cement  rock  Itigli  in  lime,  or  of  pun  limcatoiiegroaiid  mw, 
ia  added;  tbe  powden  are  mixed  dry  and  oaldned  in  arolary  kiln, 
and  th«  clinker  is  groond. 

Pixi.pj—Dtrember  JS,  1S91.  C.  Tonkins.   ProctM  <^ munafttetitrittg 

Ili'^liiy  lii'atiil  slan  a^*  il  <-<iiin'v  iri>iti  tlii'  lurnai-i'  ami  iH'lorf  iixil- 

iug  iu  subjected  to  a  bath  of  hydrate  of  lime,  and  then  dried  and 
pmlverixed. 

i.<':i':;  —  S'-i.i,ii«-,-  1...  rs:i.-.    II.  .1.  LiviSoMtSX.    OiNnjMifrfMm  of 

lii'illir  (if,-  i„-<\)l\ifi,"j  7''.rr/.iti./  i  viiv  III. 

It  <'<>ii»l«lK  oi  1!  |«art-i  iif  -ilii'll  roiitaininK  !*<>  I"''' <°<'"' "1'^^="^'' 
ui  airbonat«»  of  lime,  2  parts  ui  alluvbd  clay,  and  1  part  of  |{n>und 
chalk  flintv. 

486706— XomnAer  gt,  1899.    C.  Vas  FtMBiii.   At^H^  Ptntiml 

mnent. 

I'liK  fri/.t'd  KiHiiaii  <  <-iiii'ni  ir^  luixfl  h  itii  puri'  liydrali-  mI  nilcium 
iu  tin*  forui  ui  u  dr\  (mwdt-r  w>  tbyt  tl»f  litin' ami  tliv  liyilnwilic 
fueHani  an  la  the  proportion  of  17  to  10. 


v'.M'.r'j;— .V."'."'.<r  jfi,  litSft.     V.  V\v  I'uKKii      Aiiirirl'if  linumu 

I  Pulverised  Boninn  cement  containing  an  excens  of  lime  is  uiijied 
I  witli  powdered  silicate  of  aiuminnm  so  that  the  lime  aod  tlie 

liyOraiilii'  fact«i-H  arj>  in  tlif  (.nuiortimi  uf  IT  tn  lit. 

):iW.SO  -Ftltriiiini  7.  JSfi  !.    U.  l)lel;Yri -w.     r.  »it;,f, 
A  rnixliirv'  <>(  'J  [mrt^  <ii  iiiilvfrizcl  hjk  iiI  liiuc  ami  1  ]Kirt  i>i  |.nl- 

vmzed  dike  slag,  with  one-tweutieth  of  it«  weig^bt  of  «laki>«l  roek 

limei,andnod. 
\  4»47<»—AprU  4,  J«U.   V.  F.  L.  Smitii.  Ckineiit. 
I     A  dry.ferDttnd  tnixtuiv  of  ordiiuiry  eeinent  with  huhI,  firavf  1,  or 

i>tli>'r  filliiijr  iiintcrial. 

).''7r.s'/; — Mii;i        is:t-:.     M.  I..  liitiiKIv.     Mniu'lni-iiut  ,<(  l'„rlliiiiil 
r(i/ii'fit. 

Precipitated  carbonate  of  liuii;,  producod  by  Um  adiiitiou  ui  lime 
to  a  soluble  cafbonale,  auch  as  sodiuiu  cartionate,  is' mixed  with 
clay  or  other  aluiiiimniB  mnti'rial,  dried,  aUrined,  and  ground.. 

The  |>n>ilu<  |j^  <i|  ciiinhiiyti'ili  an'  cxlianhtcil  from  the  •■(••'li  <pf 
thw  kilu,  Ml  tlkat  air  luay  i-iiter  ihv  fiirijUL-L'  witlumt  niixiug  to 
an  appreciable  extent  with  the  said  products. 
SlliSl^^-JimvaTji  i,  1S94'  S.  DmrnJCtt.   Uataifiuiara  temtM. 

It  Is  oompooed  of  slaked  lime,  carbonate  of  potash,  snlphate  of 
i  i>|)|»  r,  ami  .Hiiliiliat<>  .ii  imn. 

MMity — Ft  'Tiiuni  ;u,  ly.'i.     V,.  L.  1{\nw>mk.    .S'lnlrufi  limy. 

Tln>  i  linki'r  jiri-ilih-v^l  in  ImniinK  conilm-itihl.-  mati'rial  iMntain- 
iug  ILuie  ie  slaked,  diainlegnited,  and  cooled  by  passiiig  glema 
Ibrough  the  buraod  mass  before  It  la  withdrawn  from  the  fnmaea. 
ejSTS7— March  6,  Jg»4.   6.  J.  EvBBRT.    Onmnt  sompMNid^ 

It  Is  oompoMHl  of  a  cement  which  is  Ibwlf  hydnudle,  chloride  oi 

calriiiMi.  anil  linn-. 

.'i.'-Ki', — Jill'/  .'i,  It.  K.  Kniiiv.    .V«ni(f<iiVt(i-r  !</■ 'I'l. /<>!/. 

".\inni<ini«--»<«ln,"'  or  "Clianri-""  wik.-t«>  i-i  waHticd  tn  iM-ii«i\L' -..1- 

Iuble  impurities,  then  tcMol  clifuiically,  and  limeaddinl  until  tlu- 
impnritieit  other  than  wida  and  mNlinm  chloride,  ar<>  lielow  :i.<'i 
ptT  vent,  when  It  k  mixed  with  alamimme  nmterial,  cakined, 
and  ground. 

'•will — Ihti.L','  .'.   Lit).',.      V.    \\    Itl.aiv,      M'luiil'.iilii,:'  .,( i-,;ii,  1,1 

A  niixtiiD»  <if  l.i'  Ithin.'  lime,  niml,  ami  day  is  i-ali  incil  nntil 
ovcrlmming  takw  pla<N'  and  tlim  crouml. 

fiiO«47— Ikwwiber  4,  1S»4.   ii.  W.  A.  SniiN.   Mttho^i  of  mawufatt- 
tming  Ajnimiifie  onuMnl. 

From  5  to  10  per  eent  of  siac,  aand,  and  hydcateol  lime  is  mixed 
with  the  raw  cement  materiidi!  to  prevent  dlslntegratfon  before 

Inirninif  in  a  kiln. 

64d4i>» — Jutg  i-i,  iiSl*A,    H,  11.  I'lKME.     l'i  i>f/.-f  nj  timltitt/ Umr. 

QuidkllmB  is  aUed  to  s  patty,  then  nioHteil  and  ground. 
i4470S — Avgutl  iO,  MBS.   J.  WHima.    ManyfaeluTt  ofeemml. 
It  is  composed  of  pulverised  MaatFfanHwe  or  other  dag,  eanstie 

mhIu.  anil  hlaki^tl  linn-,  nil  in  the  diy  etnte. 

.■;        ,'    SfjilimlH  I-  .1,  ISH'.    W.  R.  T*Tljnn.     .{ff-irnhi*  f-.r  luiniiml 
'       I't'ini'lil  >il>il'iinf  m'if/Tii'h  'fM'i  jiriH'tfiH  'if  uiitixiiiwi'l  rnrf"'!'  iliii-i  iih'. 
The  niali  riali^  art<  htMitcd  in  <lir«-i  t    inract  witli  tfu.'^i'iiu?  pnnlinl" 
<if  (Tiiilmstii.n  until  the  molMnn      i.';!!!!    matter,  ami  tin.-  like  aix' 

drawn  oS  and  the  tempontuie  reai-bnl  at  which  carlx>Dic  acid  is 
'  given  off,  when  .the  heating  la  continued  out  of  contset  with  the 

jtawiHii-  pr<Klni  t.>^  of  •imilMi-'liMii. 

.;  ;/>;;.'*  -Iiicml,,  ,-.!,  isn:,.    K.  H.  Hi  nnvan.i  II.  ,1.  Sk\>h\.    /•.  '.<■■ 

'■j-f,  \';  I'll   I  M  ,ifvr'''..  U'l'  ifiiiiiio'in-l'iri'  nl  '•iiiii'hi. 

'I'Ih-  n  iiu  iit  material  i-  r.iaflcd.  tin;  but  cliukor  partially  cooImI, 
bniUt'M,  and  u  t  tti-it,  ami  tlif  nidisture  evapofated  from  theiiroken 
material  in  a  rontinuous  proce«H. 

98g98i—Jvnt  SO,  tSUn.    G.  W.  A.  StkiX.    H^idraulie  ettneuU 

A  snia'l  ijiiantity  <if  anmni!  slair  sand  or  iirannlated  furnace  slag 
19  added  to  a  rutistu'd  luixture  u(  raw  i%nient  to  make  the  sintered 
mixtute  btlttltt,  ao  tiiat  on  cooling  tbe  maaa  cnimblea. 
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Hjw  ji-ru'  iil  iiiuU'i'inl  iirni  •'i-iiit-iil  |tni|^-r  un- ''•>iiil>iiit'ti  uitlj  a 
iMinl iii^^l il ilf  riiiiUTial.  in  iiii  iiiUnialoly  niixtnl  iiri^i  |>l;islli'  iiiii!'!', 
aif  tlii  ii  Huhjo  tol  t.i  a  ^iiiiultain>i(ii>i  nilliiiu'  ainl  caii  iiiiiii; 
■  ■ln-nitimi  In  \vli;.h  ttui  iiia^«  i-  f.>nrii'.l  into  tK-imnit«  iuinj*  immt^ 
.liat.'ly  lK'l'ort',aii<l  tlii'  I'ombiistitili- material  liai11«d OUl  upou and 
inn  !t:)l.'l\  hi'Iit  lln-  scttiiii.'  i>f  llic  I'l-inciit  jUNiju-r. 

'I'l  ■  '•nliiinrv  sla;.'  i  ftiirtil.  u hii'li  ic  ri>iii]«<-'i.'ii  i<t  jiniiitiil  *lai:  and 
olMkfd  liiuf,  '>»  Hdiltii  A  roa^uxJ  iinci  {iu\v<l«r«<d  mixture  ol  t(r<>ui»l 
bIok.  elak«d  Uino,  aiul  water. 

.■'tS.'ff..s—  M'i>i  1,  ls:K.    K.  W.  l.KM.i.v.    /{■.■■Ir'i'il''-  ■■•I'if.i'. 

Ti>  Jim- hil  l' a  ^li rw -"ftl iiiL'  I'urllaini  iTtin-rit  thi'  <'riiiL'iil  nmkiit|$ 
malt-nal,  al'li-r  ral-  it.ation.  aiui  in  lh\-  l'>r:i>  of  ^Uh«r  clinkiir  or 
}>u\viJer,  iH  trtmlMl  « itb  dilute  suliihuriit  acid. 

SgiSnr—Jme  IS,  1^7.  M.  W.  L.  N AH.v^stc,  Stiomfiutvreitf <xm>a, 
Tlitt  Keidue-  ir  XII  ili>'  iiiaitufaicliiruuf  milpbate  o(  aluminum  an- 
freetl  from  pnmjMiDeiu-  suluble  in  wsteranii  the  Tvnuiind«T  mixed 
with  lime,  without  bcirtK  Iniriicd. 

990057— StiiKiitbilr  14,  Van.    W.  H.  FAunXKV.    iffthotl  n(  adcininf 

Tli>'  iii  iirvinl  to  lie  «iilvini><l  it  form«i]  iqiofttubeaii'l  .  .>n  inn 
ou>ly        t  ri-<l  into  the  fnrn««>.  the  hent  ^if  which  pa^Ms 

throniili  ill.-  'iiK-. 

o9S4oj^(.iirti,titf  ar,,  wn .    V,  K.tr,»,n«BN,    Ctiititt  mttwifntiuN. 

From  3  to  5  |>er  i'«?Ht  <>I  iiMnufiDM-tured  (lemeiit  ia  ndd«J  Ui  the 
mw  umivriai  itnd  llic  iiitxtnrc  formoil  into  bloulns  whi«^h  aru 
bumod  am)  i^round. 

flaar/W— .V«rr  j'  /     ^  ^     (I.  H.  rii:it(.K,  J^nnxmoftrattiuifilm^: 

QuicicUiiH^  h  ^lal:»t  t»npitty,ro)utc<linthepr«!en«!cof««rlMi)[< 
Aeiil  |(n»,  nh<1  jrnmtnl. 

V     ,/,,,,..  v,'<,-      r  .1  .  <  !■  m-i  ■,       / 'i- r  ,  i,- .  ^, i  

H'  in;:  I  nin\  ti  ■  \\  f  lii  li  ll.i^  I >  i  r i  a. i-  li 'n  .1  f  .ci  .  iMit  i  ■■  !  i \  . : I'l  u  1 1  N n  l' ■ 
arit : ,  i  ^  i  I  ini  iftx  ■  1  t  r  i  ;i  1 1- ;1  I'n  [.(■!■  i  r  i  il  1 1 1  n  at<  r',  !  1 1 1  iri  iijl  i  v  i  u  l  \  *  1 1 

ami  outui>in<><l  \\i\h  per  ct-iit  ol  luolleii  ril«g,  4iii<l  llit-ii  driiil  und 
pulvcriiol. 

.'  . ;        .  I  I)  .  A,  IJ.  Klrsr*^   /VixseM  (jf  trentlnfi  blanl- 

i'lli  \  t'l  i/,(  il   i.!a-.r  rurriir.-  >         .frii.'ial  I V    > r-illj)!  Mir  I />  .  i   I  i 

llic  aiiplictlliuii  <ji  II  Ui'Uli  >^>lu(iun  ul  iiitriu  iK-id,  and  (lien  uikaJlM-)! 

by  impregnation  with  an  nqueonB  mlutiou  of  todium  carbonate. 

'..■(/,';.:.  —  /■'.',....(...;        is:i''.    11.  .1.  I,uiv.,«i,>\.    <  ■■■■jtotitHtn  far 

1 .  I ''^.('..7. jVi'^-.i'.'..  1.....       ..I-  i,(..,V'f.'. 

['  .vni-iyr..  I.I  \in>  ;.art-  .>t  Ii\-.ii.ilr  ..i  r..  -In  jiart-  ui 

and  i  jKirt  •>!  Tiiief liHniiu  ni  iaiiuutv<i)lF^  iiutt4fr  In  UfiKiiu 

tSSf^f.V—A/trU  4,  IMS.    H.  M.  PiBNCK.  Oemrtit. 

Ljiiiclcliiiie  is  slalseil  to  a  putty;  pulverized  !<ul[)hu!i'  Vunr 
'}<•  ihoti  »ddf<I  thi'  mixliin.  f«  ivin»i^,  unil  th<!  roaMcMi  product  in 

tlii'ii  ri'ilii.  ..il  (i.  a  ji'.H'li  r. 

emifS— April  4,  J^'-    U.  H.  i'liSHCK.    'i^ivatiueat  d/Uhu. 

Qnieklimo  i«  dalted  to  a  |Mitty;  pulvMrlaud  cBriiomhi  of  lime 
is  tbcu  fliddvr],  the  tnixture  b  rotutoil,  and  ifiu  ruaBlud  prodwt  in 
redured  Ut  A  powiil«r. 

esttse^^XtntiHUr  14. 1H99.  C.  STftAira.   Prucaa  t^treatiitff  rataum 
(  alriin.ii  iiiiii'  1^  11:11  ually  hydiMod, and  th«n  rcunlciutMl  niili)  all 

nM.ir-tiirr  cxi^H.llcti. 

'.>-;.v;.,     I',l.,:ii(rii  :<>,  !■■',('.    AV.  S,  1 1.  Ml  nr.     l/.iii. Jr.f ..>..  «i<vi/. 

I'.nnil  linn-  i>  liyilraU-.i  »alfr  < -intainiii;;  a  h.IiiI>|i.  silt 

wliifli  fv..h>-  ..\y:;i  a  at  u  liijjii  tt>iu]iHr»iiire,  j<iU'.l»»u«  nitrmteuf 
sola,  and  tin  iiydraii  .f  lime  in  mixed  with  powlrred  blanUfunmoe 
fllair,  and  tben  calitined. 


ENT.  >ib-6 

I  6SJ6S4^mf.  iS,  JMO,  Ct.  M.  AVwniAK.  'Proee$n^  manufatiurinf/ 

I      firiif  ntnl  ivrrfconiV  neli). 

riii' )irn..|.s.>i  <  1  .ii.«i?l.«  in  iu'alinL' a  iijixturi' <if  I'arli. .nii- ii<  id  and 
.-tfani,  (.a^^^iiiL'  Ilii>^  inixini**'  iliTonyli  lina'sr^tiit..  ilimvin;;  nfi  (In- 
i'\|K'llcii  carli'.nii  acid  and  lime  )iri"ha  i'd.  Iiriri;;in;;  thv  ^..^).^■llt•^l 
i-jirlii.iiic  a<-iil  in  I'r.ntai-t  with  water  (i>  niiiviTt  lln-  latti  r  int.. 
etearu  and  lurin  ii  ini.Miirc  (if  -icani  iind  lariM.nic  iii  vi.  ri'lu-atin^ 
a  part  of  the  mixttire  thas  formed,  and  forcing  the  mixture  bade 
into  and  throu((ii  the  limealone. 

-;.  ..:<./    .hi^jtr,  J900.    L.  U.  yt.  MaHCBaoN-VicAT.  ArH/Mal 

Hit  1^.'. 

.Marly  liim.i'ti..;j<-  i^-  culi'iiiid,  an. I  ilii'!)  ni-i-i  nndrr  .i\i.li/iiij.' 
ronditinrits  (liereliy  removing  (he  liulpbiir  wtiile  in  it  tHata  ui 
fusion. 

OSNSB—FeVrmru  5,  JDOl.    A.  9.  ScnUBRRT  aiid  F.  J.  ViMava. 
Proetm  of  firixhiria;!  lime  ttnd  cetnent  amt  fixed  comluiMSitie  tfnufii. 

Thr '„'a"''f^  .UHlill>.>l  lift  froin  a  nia.->-  i.f  raw  i  i  naTil  and  liici  ai<- 
jui-.-i'd  ihr.iijLdi  a  iiia!-i-  ..1  iin  andi'x t  ii!  <  arl.ninx  fuiis  man'rial. 
fnnii  «l:ii!i  air  iMliidcil;  lli,-  rc^i.liinni  is  siilis.inu.ntiy 
cJiii&eretl,  the  ht^t  L'Vuivt-d  lu  Uil-  uliiiktiiiug  {iriA'(«ii  l>eiiig 
ntiliaed  for  distilling  and  partJaily  bnmin^  u  imlMe<|uent  t'liargC'. 

j  b*700f7— Jbrelt  t9,  JHOi,   O.  M.  WrmtmaV.    iVucctw  of  mnnafartur- 

',  ■    ing  Hme  tmU  c"r'<i>Nf  r  neitf- 

■  TIlia  ie  a  eoutiintotn  pioo««9  of  treating  iiiui.>«kiii«  with  a  1 1  h  i  v 
I  hi-ate<1  mixture  of  earbouiei add  and  steatii,  rotiKixtine  in  ..\|i<'iliM..' 
tin.  i-arli.-tj a.  i. I  lr..in  lb.-  Iin.-'>tinn-.  Snnjiiii;  tin'  lur  .-arl;.  .nii- 
.1.  i.l  m  r.tiitat  t  uith  ^uu.  i  1...  .<.n\>  rt  tlj».  Kutrr  :nr<t  .-:t.;;ni.  ri.t\in^ 
tin.  ^rrani  m  ;l  li  I  lu'  r\  ].rlli  ■  1  .  ai  I  -  'iiir  .11  i'i.  .11:1 1  l!i<':i  n  1..  asiii:,-  tin- 
inixturi..  ami  again  (iu*>iii i  '  Iii  .iil'Ii  tin  -  Limsiioin:,  lliius  |in^du(diig 
lime  and  curboriiv  acid  -A  nuiNitnum  iMirlty, 

67S4Jg—jHlj/  je,  1.101,   W.  Lwwiw..  iff  fntmiuff  penmoi, 

l"ln-  raw  :iiati-nal  is  .^'-....n,!.  In'nl<d  t. .  a -.v  li:  li- livat.  arj.  I  .li..:.]!!'.! 
i'l.  .s\'n\\  an  1  .iL'a.ii-;  a  .'..iinnii  ..I  iIujul-,  u      ilnji  miu.-a-.il,  in  iij^  ui- 

n.n-riy  ii..;tt.-.|  .  <  n.l il i. .n .  (i>  gvnciiite  atMim  for  the  preliminary 

Maiuiiiij;  oi  iti»it  nuilermU 

•r}9T4tf~Julif  itt,  1S6I.   f-r.  MiLUK.    I'toivMttffiumiulf  /tf^v*  '(f  vtw 
tcmint- 

j     Pieee*  of  dridl  eeiwent  are  |Wiwed  BtioeMinvely  tltroui;1i  a  ferive  • 

I   i'.f  ilrx  .11:;  ilrnn  i«.  <  ai'li     .nl:ii  iii  n_'  .i  |  .la-l  i.'  nia.-.^  .  .f  r.uv  r.  inviit . 

..S/rf.  .1.'*..-  '.    i M.  \\>:u->.     f '.■>.'••>.■'  •„•'  W;.'.-/ 

The  iiiiiv,  utf  it  euiiiu)  iniui  the  ikiin,  ib  i^ubjei-lt^l  to  MimiiltaneoDi) 
agitaiioiiaDil  eifting  in  thepretemv  of  icteam. 

ggiJglf—ficplfiHbtr  ^4,  JlHOl.    F.  N.  SrKAR.    Prvam  vftmdmy  Umi>, 
Finely  divided  <|ttit!kllme  In  subjected  to  tiie  action  of  Meant  in 
a  .      .1 .  liaiiilK  r,  and  then  brouglit  intocontatA  witlii-arboinitraeitl 

•  ililaiii!-..!  Innii  n  t-ah'inini;  kiln. 

683064       v .  .  ,  .'.-  >.'.    A.  >.  SciiuBBirr.  J'fiMiM4^itrO'lwinf/lijn« 

Iitat<  il  pruduoti<  of  the  4 . indnistii  n  nf  iMindiig  flR>l  Mm  pnniiril 
through  raw  cement  material,  tbeieby  ex|iclliiig  gfumuw  matter 
therefrom,  tlie  icanltant  jpaee  being  nibHNiuiently  paaaeil  through 

a  Ikiily  .>r  hit'lily  heated  flieL 

H.<y:'!n— ll.r,  .,,!.,  ,■  ; : .  taoi.    O.  WabubV.     }f->nufiu-tiiTrof  ffiiiitil  or 

The  li4ui<l  shuljje  it<  run  iiitn  ni.il.l^  an.l  . hii'li.  t..  iurm  Woi.'kt"  lor 
calcitiatiou. 

S91SS7 — Jitnuarjf  il,  laOH.    1.  D.  ilcDoxxsix.  Ctawat. 

1 1  onnaiatfl  of  watur,  rarbotic  acid,  ititni-tnnriatic  aind,  nitriR  acid, 
eraahcd  calearaooa  roclc,  aniphato  of  caldam,  and  cement  of  any 
manntttrtora, 

';fvA;r—  f Vfcrwary  4,  t90g.    C.  K.  Ki.iiiticn,     JUMAmf  vf  eahimuif 

lime,  tic. 

In  plait*  01  thr  i.niinary  |'iir>--air  drall,  an  artili<'ially  ucvelerated 

!  draft  RompoMMl  «f  air  and  a  neutral  gaaeuui!  diluent— liiln  gasee— la 
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twfiil  til  ]ir(HiM>l<^  i.'<diil>uiitjtin,  UierL>li,v  gruuUy  nuturxiiiig  the  libera-  I 
linii  of  t)i<-  li<>at  nniti  of  the  fuel  md  prodncing  >  long  flame  of 
Lai^  volunw. 

«St8S98—Afiril  if,  tSOf.  O.  Fkiat   Pnxm  q/  uuiihui  ttmtuL 

Tk>  pRHlnoe  »  white  cementt  «  mixtura  nf  lime,  day  m  free  an  | 
powible  from  iron,  and  feldspar  is  bnmed  to  tli«        of  fusion —  | 

lliiil  it-,  Ih'ViiikI  llic  ^iritvriiiL' litiiil 

":it.;ftli:i     Jill,,   111.  V   li.  .Jiinms.      l'n„;*y        milhilti/  rtiiifi,'. 

I.iiin  -toiif  is  ili'i'iiil">iuiti><l  iiii'l  filici'i .11!^  clay  iiii\<-<I  tti<  rc« illi 

whilv  in  an  iui«n<le>*cent  ei&te;  tbe  mixttire  w  tlien  %niinl  in  the 
Itrewnro  of  a  hydmtir^  agent,  inoldeil,  calcin««l,  and  gronml. 

70484!t—Jwtii  /.»,  IHOi.    .1.  T,  AlrKiM,  OvtetiU 

A  rcnnpnun't  In  \n>  ii'Mxl  to  I'ortliuul  or  niiiiiliir  ceuiont,  con-  ! 
HMiij^-i.t  .'ak-:inNMi-^<>.'iu'r.  i riHi oio idant, aiul litlMiee, gfound ailKl  ' 

Hiihji'i  t4-il  ti.  II  Ileal  i>f  liHi'^  I". 

•:0&.',4i—Jl>ki  M.  T.  .1.  Oi  ils.  .wo,./;,,.,.;/,.,;,. 

It  conoiatfl  of  a  mixtuni  nf  2  parta  of  hydnnlii^  miiiiat,  1  port  o( 
powdered  Mlioite  of  aluminmn,  niml  I.  part  of  iiowdei«>l  cnrbotiate 
of  linie. 


7osem—jiiJii  .^n.  nti>i.  V.  c<i\ti,     i>K<;i;<iriii:%,  uikI  i.i:<iM.i 

i>f  Tkiitk.    Aiiifiriiil  xiiiiie. 

A  inixlurc  of  15  part."  of  aluiniiiuui  milpliali^,  I'l  part.i  of  [iiilver- 
izo<l  Kit^elculir.  ]Kirts  of  calcineil  nia^iviiK  i^irti^  oi  inajjiu'- 
aiom  chloride,  and  73  part«  of  luagneHum  sulphate,  all  by  weight, 
together  with  Inert  matter. 

7r*',7*.'J    .I»;/i/.«//f, /.WS.   W.  It.  Kxox.    Thfdrnulic fireproof  rrmrtxt. 

A  siniiiiiil  l<u1  inilxiiiu'.l  Diixtiiri'  coiiiiumiI  of  al>i»iif  24  pert)!  of 
!'ili(  !i,  >',\  jiart^'  of  aliiiiiina,  .S  |r.ir1s  of  innv'n<-:^i;i.  <ii>  j.ai  t-*  of  lime,  3 
jiurt*  t)i  hydru«'Jilurii'.  afid,  and  li  ^ajin  of  irvxi  oxidt:. 

7C7788—Auguiil  id,  lifOi.   J.  MTticrav.    CbmpdMlton  aioflfr. 

Tt  coneii«t8  of  <-ni?heil,  hard  iron  Afitt,  pnlverised  luml-limed  cin- 
dcnt.  Portland  cement,  Uqaor  of  llinis,  and  water. 
7 }  ',,'<};— I  fnsaiihtr  i,  tMf,.   R.  F.  Wbsik.   Art  of  mamifiutHriHit 

''I'm*', it. 

('i'iii<'iit  ore  !•  i-ai>  iiii'.l  iiy  1 1 le eombustion  of  puhcri/i  ii  cuiti'.ii. 
utiiudng  also  the  heat  from  the  gaaeow  pmduct^  derived  from  the 
dlttntegratlom  of  highly  healed  eeumut  clinker  when  imited  with 
water  and  air. 


Digitized  by  Google 


CLAY 


Digitized  by  Google 


CLAY. 


JXFFBltSOX  AIlDDUSTON. 


This  report  covers  tht»  «»pi>rfif  ions  of  tlio  i-lsiy  miiiiiii.' 
infliistry  in  tlio  I  ilitcd  Suites  duriug  the  year  1302.  liy 
fur  the  l!irf.f<'r  iKutioii  of  the  clay  uitii»-d  in  used  by  the 
ininr'i'  in  tii<>  iiuiniit'at  tiire  of  clay  jiroductH,  but  an  the 
work  of  wiiiuiiijf  tln^  cliiy  i>  siuh  uii  inlimntc  jmrt  of 
tiio  pnx'c.-s  of  umniifiu-turc  as  lo  iiiiiko  it-  sefjrfjrsitioii 
iiiipHs^ililo,  fMily  tin*  rliiy  mined  nud  sold  a.-  siu-ii  lias 
born  ini  liul<'<l  in  t\\ii  rojK)rt.  Tin-  sialistics  for  llio  ulay 
workin;:  iiidusn-ieij  Wi'Vi?  ^hown  in  tho  Twelfth  Census 
Ri-pori  on  Manafiictiires. 

Tlif  clay  mining  industry  seem  to  have  recci^'ed  but 
little  aft»-ntion  at  pr*»vioiis  eenRuacij.  Statistics  were 
first  >lio\vii  lit  the  ron-iis  of  ls*>0,  when  5  mines  were 
reported,  all  iti  Middlesex  county,  N.  J.,  with  a  product 
ralued  at  ^0.>,R80.  At  the  census  of  1870,  1  fire  clay 
('stal)lisliiiivnt  was  ri'portvd  from  Jat  kMni  tounty.  Midi., 
with  a  pitiduct  valued  at  ^0,UOD.  At  the  ceu^us  of 
18S0  statistics  were  presented  for  9  kaolin  mines — i  in 

Delaware.  '2  in  South  Carolinii,  and  I  oach  in  In<liana. 
Maryland,  and  ^'ew  I'ork — repuitiug  :23,2T(  toni$  of  1 
clay,  valued  at  9300,457.   The  Eleventh  Census  con-  | 
tains  no  statistics  ft)rclay  niinin<;  as  a  distinct  industry. 

Clay  mining  wiu  earned  un  in  2?  statetk,  but  in  most  i 
of  them  the  indnstry  was  of  minor  importoiico.   In  | 
only  t;  of  tli<'  -1:it,  -  lir!  rfn'  proiliu-t  exceed  a  value  (d" 
$i*xt,ouO,  and  tiie  product  for  these  slates  wan  ijo.7  per  i 
cent  of  the  total  yalue  of  products  for  the  United 
States. 

The  follow  iug  table  is  a  suiuniarv  of  the  stutiaticb  for  i 
IWS: 

Tahlk  1. — iSunimury;  iMM.  ' 

Number  olmliwa..   306  ' 

Itvmberof  op'>raloi«  .„  ,   lOt  > 

NUMllx-I      ,,.  IBt 

Sulmu-   fllHKIKM 

A\>Tii*:f  iitiiriber.*...-...--.*.-.k--.    'J.  -1:1:1 

\\'llLt-S    KIM 

(  nmrui-:  hh;):     tlS,U4i  I 

MNi-.^iiitioiuacxiMaBea   tl^LSn 

< .>f  MippUMMiliiiatarlKli.....   1072, 

froUoet:                        •  ' 

omntlqr.idioRtmiK.    i,4sa,»7 

Value  l2,OM,0ir.> 

While  there  wore  2fi."i  mines  reported,  tlic^  were 
owned  by  Sl^  operators,  showing  thkt  the  clay  roiniiig  j 


industry  is  jw  yet  largely  loenl,  the  modern  tendency  to 
uumbination  not  having  affected  it.  Of  tlie  minct^,  34 
were  La  New  Jersey,  81  in  Ohio,  and  25  in  Missouri. 
The  number  in  the  other  states  \  aried  fi-Dm  10  in  Penn- 
sylvania to  1  in  sevei-.il  of  the  stnten, 

III  addition  to  f  lie  active  mines.  01  idle  mines  were 
reported,  distributed  as  foll<tws:  12  in  Ohio,  6  in  Ten- 
oeesee,  5  in  Mar>  h»ml,  4  each  iu  Georgia  and  Pennsyl- 
vania. 3  each  in  C^lorarlo,  Mi«smm,  North  Carolina, 
and  Virj^inia.  '2  each  in  California.  Illinois.  IndLiiut,  Iven- 
tuclcy,  Ma««sachuijetts,  and  Vermont,  and  1  eavh  in 
Michigan,  New  Hampshire,  New  Jersey,  New  York, 

South  C!ai'oliiia.  and  West  Virginia.  There  were  also 
2  mines — 1  eadi  lu  North  Carolina  and  Jfiorida — at 
which  development  work  only  was  reported. 

Ci/jii'/iif  xliM-Ji  '//"  ini-iirponitiil  full  pun  i — Tal)le  2 

presents  the  detaiU  of  tiie  cupita]i/.ation  of  the  4j  in- 
coriwrated  eompanie.^  r^-jwuting  capitalization.  It 
shows  that  of  the  2<i;J  o|-HM'atc»rs  of  clay  mines  ;e_'  were 
iucor^totuted  companies,  of  wliuui  4a  reported  an  au- 
tborixed  capital  stock  of  !^,947,6(X).  The  total  num- 
ber of  shares  authorized  was  t;i>o..>:i(j,  and  the  total  num- 
ber of  shares  issued  was  <i4I,i07,  with  a  par  value  of 
f5,375.20O.  The  dividends  paid  during  the  year 
amounted  to  I^'o.  The  aut'n  ■!  iz-  d  stock  was  di- 
vided into  t>.jO,!*S>i  shares  of  common  stock,  with  a  par 
valneof  $6,272, tWO.  and  9,550  shares  of  preferred  stock, 
with  a  }>ar  value  of  ij^tiT.'i.O'Hi.  Of  the  common  stock, 
however,  only  38:i,S77  shares  (pur  value,  $4,(i37,^U0) 
were  isfmed,  while  8,730  shares  of  preferred  stock  (par 

value,  ijMWS.ooo)  were  issueil.  The  bonds  issued  were 
717  in  uumber,  with  a  par  value  uf  $<i31,00tJ,  uu  which 
the  sum  of  $18,110  wa«  paid  as  interest.  The  only 
states  in  which  com|ianies  reported  preferred  stock 
were  Georgia,  Dcliiware.  and  New  .lersey,  while  bonds 
were  authorized  and  issued  only  in  the  two  lait  naibed 
states  and  in  I'ennsjlvania.  In  West  X'lrjfinia  Iwnd.s 
to  the  value  of  $li>,tXH)  were  authorized,  but  none  were 
issued.  In  only  1  state  (Wisoonain)  if  ere  assessments 
levied. 
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Tabu  3.— CAPITALIZATION  OF  INCURPOKATKD  COMPANIES:  1902, 


Number  raiortliii  <'npjtiiIixalloil....< 

Ctpltat  •Vx  k  iind  )<>iid<i  l^soed  ...... 

rjtl'lllll  tXin  li- 

Tutiil  uiilliririnHI— 

Vlimt.rroftlMWW  , 

I'ur  vnliur  ................ 

Ti'liil  iwiiMl  - 

Niiitiln  rof  Khoies 

I'ur  viilijr  , 

DiTldeadh  i»«i>l  


AolloiriiH  — 

I'jtr  VllllUr  , 

Ntimberof  diaraa. 
I'nrTidlM.......... 

Preterroil— 
AutliorU<'i1— 
Niinilrt.-r  iilfl 
I'rtr  VHlti<; 

Nuiolicr  iif  4 

fto  vaiM  

Bond*. 

ADtluMriacd— 


DilHMSIltUs. 


«1 


3U.UT 


Oklirornlt. 


t 

1 


iSSdIocS  ' 


Colonidlk. 


90,  wm 
no.  (Hm 


PnrTalne....; 

Siiiiiljfr  . .  . . . 

Piir  mluf  

Ititt.'n.'St  |iiU<l  . 
AMewnciitii  leiried  


.'7:;.  MHt 


».r-v.» 
|N«,0(IO 


MM? 

«m,om 

717 
SISI.OOO 


$>:»;i,(i.fi 
200,000  I 

noOiWo 


1,000 
IW.000 


DdtwiiK. 


IS,  an 

1I.8S0 
1H),«00 
MO.OOO 


11,30)1 
J970.(l00 

T.8U 
8710.000 


4,000 
9100.000 

1.0(10 

»too.«aft 


1 
4 

IMS.  WO 


«,IMO 
MW.IWO 

2.389 
|33n.9ai> 


6.000 
»flW.nOO 

CK)T,90D 


S 

««,oao 


■<,o 
'.so 


IIUmiH,  Rcntnekr. 


1 
1 

tSyOOO 

llMl 

gS.OI» 


I 


100 
9ft.  OOO 

100 
|liv«IO 


* 

4 


3.SH 

Ki«,«n> 


2.206 

gaotiMw 
tr,m 


2 
3 

Htt,»D 


11,000 


tin, 


&.2t<» 
t521.CI» 

4,«« 


Siim'ifrof  l!iffni«j™ii'"t  ccmpauies. 
Bub  >«  r    |.  i-liie  capliaUanm...., 
Ckplui:     '  ■  iind  Imndalnwd..,,.., 
Cn|>iiitl  •lix'k: 
X*jUt^  iiiithiirij 

H«r  TRliip. , 
Total  Iwiinl— 
Xiinihrr  ol  I 

l^irvaHif  

niTlrtcndn  pnid  

Comroon- 


Xumherol»h>t>i,. 
I'ur  Talma.  , 

Iiuqiid  — 

Xuiiilif  r  iif  fliiirt*)*. 

Piir  VHluv  

DUidfU-lf  paitl.... 
i^t\ — 
Anthorlxxl— 

Nnmhcr  ol«h«rc«. 

P»r  vKliio  , 

Ibiu'iI— 

Number  of  abaii.'s. 
IWvalM.... ...... 

tM*M«iidipaM.... 


Ite  value.. 
VM'valoa.. 


* 


21.  IM 


l'»,7j;; 
ill  Kilt 


too,  on 
n6ai 


41ft 

41S 
•17^000 
M.TW 


5 
t 

fMOM 


+>3 

MO 


4M 
«4t.«e{ 

.mi 


t 


11.000 
SLOW.  000 

li.niio 

tl.OiiUvtWiU 


U,M» 
•1,IM,«W 

IIJHXt 

?!.!)['<).  !»;<» 
ss  iiu> 


si.iidi 
I'uioliuii, 


West  Vttglnte. 


ft: 

4  I 

1118,000 


ll,.=<0 
1 1 . 


M.4 


11,  JW! 
to",  INK) 

SI ,  yio 


t 


••-'St.i.  I.«».> 


r;.j.oiw 


•iwiooS 


WmmoiIo. 


3 

•110,000 


■Am 

SMI,  <H>t> 

110 
1110,000 


All  kIIh  t 


KOUk 


110 

tiio.000 


9i>.  :ltiO 
SV  (0. 

1160^000 
l»,OW 


7 
5 


■10, 7W 
Jfti'j.  Wi.l 

080,000 


«I.7J!0 


>lQCla4c«  «anipMk>4iiiinNited  m  Mlowa:  OonneoUeut,  1:  nortdo,!;  Nwmiclwnett*,  1;  XinthaaMliiia.  I. 


Deltiwure,  New  Jersey,  tiiui  I'eniifylvuniii  uiv  the  only 
atatca  showing  a  capitalization  exceed in<r$l,0U0,0OU. 

E>iipIo>/t'«i(tnd  «wy<!w.— Theaverajre  number  of  wage- 
earnorf*  nmployed  durinjj  each  iiumtli  in  19*)2  is  shown 
by  states  in  Table  7.  The  must  active  clay  inininir 
son 'was  from  April  toOctober.  Thin  is  to  })e  i  n^m_  >  ted 
when  tlie  principal  uietliod  of  niininj^  clay  is  considcrect. 
Probably  \M  per  cent  of  the  work  was  done  in  open  pit^i; 
this  t^nds  to  reduce  operatioas  in  the  cold  luontlkB  and 
in  iadeiiient  weather.   The  variation  in  the  nuinbei* 


of  wujre-earners  hetween  the  months  of  smnnier  and 
winter  iK  not  a.>j  yiea(  a?*  iiii<i:lit  be  e.xperti'd.con.'sideriiij; 
(he  fact  that  the  work  done  is  ahiio-t  entirely  alM)vo 
jji  Hiinl  The  aventir*'  number  of  Matre-earnei-s,  men 
and  boys,  for  tbe  nhole  year  wn.><  •lA'•y^^.  The  laijjrest 
number  of  men  employed  in  any  one  month  was 
ill  .Tune,  while  the  smallest  wa.*!  2.  lo(»  in  February. 
Tbe  average  number  of  nien  employed  for  tbe  whole 
year  wae  2,408.  Tbe  averu<,'e  immber  of  boys  em- 
ployed during  the  year  was  30,  the  highest  nuinber 
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beiug  34  in  June  and  July,  and  tbc  lowej»t  number  27 
in  (Xitober  and  Nimnnber.  The  iBTj^est  number  of 
men  WHS  eniployod  in  New  .Tftrsov  <>0T  fni  the  ontirc 
year,  in  July,  and  690  in  Febiuary.  The  aveiiige 
mimber  of  men  reported  for  Pennr^lvania  was  811  for 
tlic  whcilf  vetir,  witli  tin-  L'est,  nunibcr  in  .him  (H<'t>'), 
and  tliu  siuallejit  in  February  SouUi  Carolina 

shows  an  average  of  190  for  the  year,  while  the  average 
In  inniitb.-?  raii^Tprl  fitun  1(>7  in  Aujfust  tu2ltJ  in  Ma.y. 
Li  Delaware  the  average  for  the  year  was  16t*,  while 
the  greatest  number,  197,  was  reported  In  June  and 
tho  least,  103.  in  l'\'l>ruary. 

Table  8  pi-esents  the  average  number  of  each  class  oi 
wage-earners  employed  at  apecified  daily  rates  of  pay 
in  1902. 

Tasmc  St—DitlribuU'jn  cf  vwie-iiimen  oeeeidinf  to  daily  rate  «/ 

jKiii,  I'll  'KriifMiiiotm:  tPOt. 


! 

iiATK  rm  i>AY 

1 

All 

oecnpa-i 
ttona. 

Mnohln- 

)>l*rk- 
.niithN, 

ttT*.,  and 
lithcT  me 

Mill- 

V.Tf. 

Mill- 
<r.' 

help- 
vn. 

Tim 

mmI 
inck 
toy 
em. 

-  - 

un- 
der U 

All 
other 

nra- 
«n. 

a* 

19 

X.M". 

IT 

LcMthanaw.. 

iJ»UtM*  

OlTtloOLW  

11 

44 

•m 
«» 
m 

a 

7 
U 

1 

« 
11 

S 

» 

i 

« 

m 

S6 

«i 

31 
• 
M 

1 

r,:-> 

7/i' 
•£« 
U 
TC 
it 
» 
.7 
« 

1 

i 

\MUi\M...... 

*i 
■t 
•i\ 

2 

n 

2 
4 

I.J»tOlv4»  

;< 

10 

i 

h 
% 
4 

I.WtOl.7<  

UHtoLW  ,,, 

1 
1 

2.90  to  2.74  

S.7S|02.n  

«,0l>l«S.24  

1 

• 

:::::: 

Of  the  ^433  woge-earnei-s  uf  all  Oiriijmtions,  871,  or 
35.8  per  cent,  received  between  11.25  and  ^\AS^  (ter 
day;  40.1,  or  LHl.S  iier  cent.  hot\vp(<n  Si  and  $1.24; 
or  13.0  per  cent,  between  75  and     eentii;  and  321,  or 
13.3  per  eent,  between  91.80  and  $1.74. 

Of  tlM'  total  iinmln--r.  ^f>\^.  nr  <'<7.7  jwr  <'0)it.  \vpi'e 
uiinei*:*,  of  whom  73it.  or  44..;  [x  r  v.  iil,  received  tietween 
91.3S  and  91.49  per  day,  and  231.  or  14  percent-,  be* 
tween  $1..~>0  and  $1.74;  while  276,  or  16.7  per  cent, 
received  less  than  $1. 

The  wage-earners  next  in  nunilier  to  miners  were  re- 
I)oi  t«Kl  as  "all  other  waye-earnors."  Of  tliese  there  were 
»>2!»,  eonsistinp  largely  of  un.skilled  workmen  or  roni- 
nifin  labonTs,  as  \«  indicated  by  the  low  rates  shown  in 
(he  table— .S'.ni,  of  I  \w  cent,  haviiij,'  beeti  psiid  from 
to  $1.49  ix-rdiiy.  I'lu^  otlier  classe.s  of  oecupations 
were  numerieally  .small. 

The  mtes  of  pay  of  enginerr-..  firemen,  and  uu'chanics 
avcnif;e<l  .somewhat  hijfher  than  the  rutea  for  miners, 
while  the  mtes  paid  to  boys  ranged  from  lees  than  50 
cent-s  up  to  from  $1  to  $1.24. 

^f't  haiikai  ^>y«.v/.— The  total  horsepower  reiKjrti-d 
for  the  inditttiy  was  4,478,  of  which  3,1^12,  or  88  per 
eeut.  was  steam,  the  i-emainder  being  divided  between 
ga.s  and  gfasoy\ie  enffine.s,  water  wheels,  and  *' other 
power."  Power  is  u.sed  to  a  less  extent,  proportionally 
to  production,  in  the  mining  of  clay  than  in  many  of  the 
other  mining  industriee,  clay  lading  taken  usually  from 
open  cnta,  with  piek  and  apada,  and  witiiont  the  use  of 
machines. 

ProdvcUon, — Table  4  show^j  the  production  of  clay 
from  1897  to  190fi,  inoloflive,  by  Tarietiefl. 


Taslc  4.-QnA2nxrY  Ain>  value  of  each  kind  of  clay  FBODDOBD:  1S87  TO  IMS. 

[iroltml  BtMeii  G«ol<«lc(l  Survey.  "  Mineral  itooanei  o(  (be  United  Sutm."] 
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IMl 

li^iuiiiiliy 
Wu). 

Vultte.'.  1 

QuauUly 
(alMtrt 

MB*). 

Valuf. 

1,«5.*S- 

»i,0«l,»72 

],8(i7,lT« 

ai,«n 

i,n>^i74 

i,oi«,ica 
tm,«m 

123,  SI  .1 

f.\  4;u 
so.w 

V^t,  rr-JC 

!i7.  H7 

M,4a3 
M,>M 
M,«74 

«7,  IT« 
17),(Wii 
lie,  !iu 

IIXJ, 
nuj.  iri.''. 
73t>.05.'V 
lBr..l3lt 
113,  IM2 

i(xr.,i« 

7tim\ 

M,«W| 

«!.m 

sa.m 

Jr»,J9T 

iii 

U>J,  741* 
BHD,  79» 
24S.a06 

4.IM 

Hl.Sl'9 

«r.>,<.-J4 

'«S<HI7 

74«,9,S6  i 
7«7,Vi2  i 
U4,«U  i 

in.m 

B«w  

Pr«i»rMl  

Bali  

Raw  

nr*  

HKI,1I3 
«90,74l 

IS, 37J 

■/Jf.,W5l 
iH:,(r77 

•.n4,ir>:* 

QUKIitil)- 
•:»l«>rt 
loua). 


1.'.-J1.1M> 


Vuliif. 


81,  Ml),  377 


i.an.iwi 


n,iH 

W,9tO 

21,  SSI 
13.,  •/7« 
7. 4I1-) 

714.401 
131.  IM 

93.:a» 

ifi.Sl'j 
4.714 
4^.«77 

42,  m 

4'.',4fl7 
Vi!) 
118, 4«» 
101,411 

K',l>fi7 


397.  aw 

ll>.2iD 

■jsn.m: 

Kl.IV*> 
».I33 
'MI.'MH 

W.70-, 
SS,*13 
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S5.©)4 
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1!W,W7 
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47i.«a ' 
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10t,IK<J 
IIII9,3C*.i 


101. lU 
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1M,7«( 
1»I.74S 


Vl,6<51 

1^9,  va 
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7$.ta 


«i,mi 
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Uhm  1  Talna, 
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^C8,11A  »/7>.,+4H 
m,Ui  1  »7a.448 
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1U,1I» 


Wt,4M 
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I  Ptuiatcd  tell  clajr  incla4<4  in  "miKcliaiioaaa." 

*  iiwlmlei  HkM7  toot  m  niui,  vaHwl  ai  $iijts»,  piotnM  la  einiiMalien  wttb  Ow  luialiie  ot  Obur. 
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iti«  possible  that  the  tigaresfor  somo  of  tin'  yeai-s  are 
not  strictly  comparable,  because  ttii>>  may  include  clay 
floM,  in  ilui  mw  or  the  prepaml  >UiU\  l»y  those  whose 
print  ipul  buftioeas  was  thv  initnufactui'e  and  aale  of 
day  products  and  not  thi-  piiHlnction  of  clay.  This 
table  shows  that  tlio  pnMlin  tion  of  olay  iiu  ivasod  from 
fi63,ll^  tons  io  la^l  to  \A->->.-^->T  torn  in  a  gain 
of  8^.249  tons,  or  16.N.4  \Mn-  oont,  while  tho  value 
incHMiMMl  fioiii  ;;;»7s,4is  in  IsitT  to  ^-iJ'Cil.oT'J  in  I'.Mfi. 
a  gain  of  1(^1,08:^,624,  or  ilU.U  per  cent.  It  i^  probable 
that  the  flgnres  forth*  finrt  two  or  thr««  y«art«  reported 
by  tho  Siii'vov  ar<>  soiucwliat  holow  th»>  actual  output, 
because  they  were  collecled  by  correspondence — a 
method  by  which  it  takes  usually  two  or  three  years  to 
soctin'  >ititi>t'a»>(or_v  results. 

While  the  quantity  of  the  prodtu  t  tor  1»5>2  wa»  the 
largest  recorded,  beinfr  greater  by  S8,187  tons,  or  «.5 
pvr  wilt,  llian  in  Itw'l,  (lie  value  of  the  protluct  lie- 
crea-wd  from  *2,»;<J,5*32  in  imH  to  *2,U61,M7:i  in  iyu2, 
a  lo««  of  $515,860,  or  20  per  cent.  This  decn>a8e  in 
value  was  liiii'  larjfely  to  a  marked  deeline  in  the  value 
of  prepared  iiiv  clay,  which  showed  n  deci'eH.'w?  of  351.  s 
per  eent  in  qiunttty  and  of  79.8  per  cent  in  value. 

Of  ll)i'  1.  ;;.'>7  loiiNof  clay  mined  in  Ifi  W. 
tons,  or  yjt.l  j>er  cent,  were  sold  withoul^atly  prepara- 
tion whatever  after  mining,  while  251,988  tons,  or  17.-'^ 
per  eeiil.  \seie  pri  ]i  r  -d  at  the  mine  by  wa.>hin;r.  liy 
grinding,  ur  in  nnnic  other  iiiauuer.  in  I'Ml,  74.^  per 
cent  vra.»  sold  raw  and  fiS,o  per  cent  mLn  prepared  at 
the  mine.  The  a\  eraL'*'  \  alu«'  of  all  "'lav  at  tlio  Uiine  in 
liHJj  WHS  per  ton;  the  value  of  the  raw  clay  was 

$1.10,  and  of  the  prepared,  per  ton.  In  1901 
these  averiiir--  vftluoH  wcro  91.80,  S^I.&I,  and  98.74, 

respect i\'el  \  . 

/iifii/.'  uf  .stiii.s.  Talile  .■>  -hows  the  distribution  of 
the  value  of  the  clay  pii»dueed  <liiriuj;  I'.Mii'.  hy  -tate^, 
ranked  aceordiiijr  to  the  value  of  their  product. 

New  Jersey  was  hy  far  the  most  important  day 
nnnin^  stnto,  ita  product  being  valued  nt  Si<l.!.7-1.  or 
2U.7  per  cent  of  the  total.   Pennsylvania  ranked  .second 


with  a  product  valued  at  i^2SS,sll,  or  14  per  cent; 
Delaware  was  third,  with  a  value  of  $171,714.  or  8.3 
per  cent;  and  .Missouri.  South  Caroliiiti,  and  Ohio  were 
tifth,  «ixth,  and  i^i'venth.  in  the  order  named,  with  pro- 
duets  valued  at  9i:U,St;:i,  !j!l(i7,.".2.'>.  and  *lul,a<»5,  rt!- 
specti\ely,  or  ti..')  per  cent,  6.2  per  cent,  and  4.1»  imt 
cent.  Tiie  product  of  these  «ix  states  wna  valued  at 
$1,416,738,  or  68. 6  per  cent  of  tho  total.  In  ^'all 
other  stafeii'^are  included,  however,  two  rather  im- 
portant clay  producing  atatea,  namely,  Florida  and 
North  Carolina.  In  the!»  states  the  elay  produced  was 
Vidued  at  or  h7  jM-r  <  enl  of  the  total  for  '-all 

other  states,''  and  lu.s  jxt  cent  of  the  total  for  tho 
United  States.  The  remaining  i^tatea  were  of  but  rela- 
tively small  importiinre.  none  producing  clay  valued 
at  tu>  much  a*  !SliHJ,oyo. 
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!,„l.>iris.     The  followin>r  laMc  is  a  slaloineni  of  the 
day  imported  into  tho  United  ^Catea  from  l'>&o  to  190fi: 

Tablis  O.— I.MI>0RT8  of  clay,  CLASSIFIED  BY  KINDS:  ISOS  TO  IMS. 
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A  dctiiiled  xiiiuniirv  of  theclay  mintDg  indiutiy  for 
1902  is  giveD  in  Table  7. 

DBSCRIPTiVB. 

Popularly,  clay  is  any  earthy  aubetenee  which,  if 

mixed  with  wator  and  iiioldfd.  will  retiiiii  ils  shsipe 
after  drying,  artd  whicb  upuu  ^ubjuclioii  to  high 
temperature  losea  its  plaatidty  and  heeomes  hai-d  and 

l»rittli\ 

IVclinicully,  pun-  cluv  tu'  kiiuliiiito,  wliioh  is  tlte  Imsis 
of  all  day.  is  a  liydrated  siiiaito  of  aluiiiiiiuiii.  t'X])iessed 
\ty  the  formula  Al.OjSSin  .  i?lT.().  All  clay  in  its 
natiirnl  stato  contains  inoi-t-  ur  less  ijnpuritica,  tile  kind 
and  quantity  of  which  di>(<M-iiiiiie  ita  character;  fi-om 
piire.->t  varieties,  cidlod  kaolin,  clays  rnnp-o  thi-^nij^li  .ill 
.stap's  of  impurity  down  to  a  point  where  tlie  material 
contuiiis  so  little  icaolinite  tliat  it  can  not  be  classiBed  aa 
clay  at  all. 

Clay  i.s  ordinarily  elustiUied  a.^  kaolin,  hall  cJay.  lire 
clay,  vitrified  ware  clay,  and  brick  clay;  tl>ere  are 
also  slip  clay,  and  paper  cla.v.  Fire  clay  includes 
clays  used  for  stoncwan^  and  for  torni  cotta,  which 
are  reported  seiwrately  l»y  the  (ieolojfical  Survey. 
\'itrified  ware  clay  includes  the  pipe  clay  reported  by 
the  8un  ey. 

In  tbefoUowingdescription  of  the  phy.sicul  and  chem- 
ical propertiea  of  the  .-several  kinds  of  clay,  the  chemical 
"  analysis  baa  been  .supplemented,  wherever  po.-*8ible,  by 
frbat  is  called  the  rational  analysi?*.  The  ordinary 
quantitative  chemical  analysis  treat.^  clay  an  a  mixture 
of  oxides,  althon^h  thn  elements  may  be  pi-e.stmt  in  en- 
tirely different  «'ombinalionH,  such  a.s  !silicate.><,  carbon- 
ates or  hydrates,  sulphates,  etc.  The  nature  of  these 
combinationa  ia  of  imporbince.  For  example,  aiKca  in 
the  form  of  qnartz,  which  is  infusible,  will  decrea,se  the 
shrinkage  and  up  to  certain  temperatures  increase  the 
refraetorineas:  but  if  present  aa  a  component  of  feld- 
.si>ar,  it  serve.s  the  purpose  of  a  tliix  and  somewhat  in- 
creases the  piaaticity.  The  advantage  of  the  rational 
analysis  ia  that  it  reaolreff  the  clay  into  its  mineral  com- 
ponents, atfordinp  an  ih-ii;!it  into  the  phyf-iciil  ])rii])(ir- 
ties — as  fusibility,  refmctorincss— of  the  material. 
This  ia  frequently  a  matter  of  far  greater  importance 
than  the  cheinii  ul  -  ■  ini]io-.itioti :  for  instiirice,  two  days 
of  the  same  rational  coiti]x>:sition  will  behave  much  alike 
if  baraed  under  the  same  conditions,  «T<en  tiiou^h  they 

may  differ  in  chemical  compo.sition. 

Skolitt. — Kaolin  i»a  white  burning,  uonplastie.  highly 
refractory  residual  clay  used  in  the  manufacture  of 

china  and  other  white  ware.s;  it  must  l»e  practically  free 
fruii)  iron,  a*  a  very  small  quantity  would  cause  the 
ware  to  become  di.s(>olored  in  burning.  The  cliief  pro- 
duciufj , states  are  Pennsylvania,  Delaware,  North  Caro- 
lina, and  South  C'arolina.  The  followinj;:  is  an  analysis 
of  a  wa.shcd  aunplc  of  the  kaolin  from  North  Carolina, 
which  is  one  of  the  best  known  and  most  widely 
used. 
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The  rational  analy.sis  is  as  follows: 

CIb>- Hib^toiicis   sw.  «1 

Suaru  
Mtftt  .,.„.....  ■  ,   an 

 MB.  so 

I  NorUi  (jiroUtiu  «jtu)i:«kttl  survey,  Bulkdii  No.  U,  laigu  61. 

Ball  dmf. — Ball  clay  ia  a  white  burning,  plastic,  scdi- 

mentary  rluy.  ti~r  r!  with  kmilin  to  afl'ord  ])lasticity  to  the 
body  in  the  manufacture  of  white  ware,  and  often  incor- 
rectly called  kaolin.  The  distinjBfuishing  t^haracteriadc 
of  this  <'lay  is  its  phi-sticity.  Tin-  riiii  f  iiKulucers  of  liall 
(day  for  sale  are  Florida,  New  Jersey,  and  Kentucky. 
The  following  ia  an  analysis  of  hall  chiy  from  Florida: 
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I'tru  d^y. — The  term  hre  clay  i.s  a  rather  broad  one, 
embracing  not  only  tbe  hlsli-grade  clays  used  for  the 

manufacture  of  ri'fpK  t'-ry  niutori;il  <>f  all  kin-is.  butal.so 
the  mure  or  lo^  uupuro  varieties  u.sed  for  stoneware, 
terra  cotta,  and  yellow  and  Boekingfiam  ware.  Glass- 
house supp!'i's.  '.vbii'Ji  nui'-t  I'iijr'ily  rr'fnsi^d irr.  ?.re 
made  fi-om  au  especially  liigii  grade  of  this  clay.  Fire 
day  is  subdivided  into  flint,  or  nonplastic,  and  plastic 
clay.  The  mining  of  tire  <  lri"i  for  -ati'  is  jim^t  rvton- 
sively  carried  ou  in  New  Jei"i>ey,  Missouri,  Pennsyl- 
vania, and  Ohio. 

Awd^ptnof  nn-idim  lirr  r/gyi. 
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MINES  AND  QUARRIE& 


VStr^/ttdieare  do^. — Clays  for  vitilied  wares,  saoh 

as  sewer  pip<\  f  ln  tric  conduits,  and  vif rilii  ■!  paving 
brick,  are  those  in  wliicb  Uic  proportion  ot^  lliudng 
imparities  is  sufficient  to  allow  ihe  day  to  vitrify  at  a 
ri!n(1f>rtf<'1r  low  t<'niix'ratiiri>.  ?>ii(  itnt  (n  cjui-i'  tli(>  ware 
to  Ih-cohk'  soft  uuder  tiie  pressure  of  a  coiunui  of  some 
heijfht  aDd  considerable  weight.  The  following  table 
-Itiiw-  rlit^  rTtiifjo  iif  the  «-onstitiioiitti  (if  ('lays  ii^ed  for 
making  vitrititHi  piiviug  brick,  together  with  au  average 
analysis  of  such  clays: 

^Nofyw*  ^  wtr^fM  paring  Mdt  day.* 
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I  TfUiflM  nviBf  BHak.  br  H.  A.  viMtOer.  |M«e  la. 

Jii'ifk  rl<iij.  — IJrick  clays  are      id.  il  int.'  flm 


nsod 


for  coQiaion  and  for  pressed  uud  unuuuentol  brick.  Ked  i 
earthenware,  sach  as  flowerpots,  vs  aim  made  of  brick  \ 
clay.    Chivs  fiiiitablc  for  the  inaimfuctiirc  of  common 
brick  are  located  in  every  trtatu  and  almost  eveiy  county 
In  the  Union.  Of  all  days  these  are  usttally  the  most 

impure,  often  containinjj  a  rather  hij^h  percciifu(;i-  of 
lime,  lame  in  a  lineiy  divided  «tate  is  not  harmful; 
but  in  the  form  of  limestone  pebbles  it  is  T<>ry  injuri- 
ous to  tlie  (iiii^lii'il  jiidduct.  11-  the  process  of  liuriiing 
convertt^  these  pebbleti  into  <|uickUuiti,  which  apt  to 
stock,  thus  brealdng  the  bride,  upon  being  exposed  to 
the  atmo-sphere.  Thi>i  diffii-nlfy  is  sonn  t hin  s  cn  t'icdiiu' 
by  posaiug  the  clay  through  u  pulverizer,  wliicti  crunlie^! 
the  pebbtes,  or  by  screening  it  to  reroove  th«D.  The 

follnwiiitr  taltli'  slinw-  the  rangfe  of  the  con-;titiirnts  of 
clays  used  in  the  manutactui-oof  common  building  brick, 
together  with  an  av««ge  analysis  of  sudi  days: 
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>ffcw  York  Slate  Xowma,  BaUvHo  Vp.  Mk  m«  <W. 

Pressed  brick  and  ornamental  brick  require  a  higher 
gnide  of  clay,  the  bull  variriii  >  Im  hii;  iiiii  lr  sometimes 
from  a  refractory  or  seiuist.l'riicujn  i  lay.  The  butf 
color  ill  i-efractoiy  clay  is  due  to  ihe  low  percentage  of 
irt)n:  in  other  clays,  iinisihly  the  Milwaukee  day,  from 
which  is  made,  pi-ohably,  the  be-st  known  buff  or  ercaiu 


brick,  it  is  doe  to  a  large  percentage  of  lime,  wbidi 

entei^  into  clieiiiical  combination  with  the  iron,  thin 
ueutraliziug  lin  coloring  elTect. 

Slip  day. — Slip  day  is  need  in  glazing  low  grade 
products  such  as  earthenware  and  stoneware.  It  mint 
I'lue  at  a  low  temperature  aud  produce  a  glaze  of  even 
color.  Theclay  generally  used  fbrthis  purpose  is  mined 

near  All)!itiy.  \.  V..  mid  lu-ncc  is  known  as  Allia^iy 
slip.  It  pi«Kiiu  »'s  a  i.iark  brown  gliize.  and  is  sliippfd  to 
almost  ev  ery  state  in  the  Union. 

/''y  .  '  I';i[!.  v  r1;iy  is  i is<'d. as  its  name  indicates, 
ill  ilir  DiuiiulucUax"  oi  paper.  As  clay  ust'd  for  ihitj 
{jui  IM  S,  is  not  molded  or  fired,  pbsticity.  fu!«ibility,and 
vitrifying;  <|nalities  need  not  1>^'  l  otisirlored;  hence  any 
pure  white,  smooth,  gritless  cl;i\  i  :m  lie  used.  Where 
the  clay  is  suitable  in  coUn-,  but  ;ji  ilty,  the  grit  is  some- 
times washed  out.  In  the  l'nit<'d  Stiites  piipf'r  rlays 
are  mined  in  Dtdiiware.  (Jeorjria,  Maryiund,  I'enn.syl- 
vania,  and  Wisconsin. 

The  following  \^  an  analysis  of  so-called  kaolin  from 
Wisconsin,  iwed  in  jMipt-r  manufacture: 
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<  WiMUBila  Oaolatlcal  and  Katma]  Hlilair  Sorrcri  SallatiD  Na.  T.  pact  m. 

Jtif/i<M/s  <if  iiihu'iif/.—'l'ln-Tt^  are  several  methods  of 
mining  clay,  but  only  two  are  geiK  i  ;illy  fvdlowed,  viz, 
open  pit  and nnderground  mining.  <  )prii  pit  mining 
(  ondu*  ted  in  several  ways— with  pick  and  sbos  .  l.  \sHli  a 
semper,  or  by  falling  the  clay,  that  is,  by  uudermluiug 
'  it  and  letting  H  fcll.   Sometimes  ezplosiyes  are  used 

for  the  liist-riiinici!  jMiipdsc 

lu  underground  clay  mining  the  methods  of  working 
are  the  same  as  those  usually  followed  in  coal  mining, 

iiiiincly,  \ty  shaft  nr  tuiuu-l,  witli  drift-.  sIojh's,  and 
chambci's;  there  are,  however,  comiiaratively  few  deep 
mines  in  the  clay  industry,  except  where  the  clay  is 
mined  in  ronnf-ctlon  with  coal.  Km>!ln  is  snnietinnes 
mineil  by  sinking  through  the  vein  a  round  shaft,  the 
sideK  of  which  are  timbered. 

J')''  Jul i;if''.)i . — The  coinmrinrr  n'rntlcs  of  clay  are  gen- 
erally st>ld  a.s  mined,  because  to  pre  j«ire  them  for  the  mar- 
ket in  any  way  would  add  so  greatly  to  their  cost  as  to 
make  them  unprofitable.  Even  the  common  clays,  how- 
ever, are  (jometimes  so-eened  or  ground  to  got  rid  of 
limestone  pebbles  <>r  other  small  stones;  screening 
removes  them  mcchanicnlly.  while  grinding  overcomes 
their  bad  effects  through  comuiiuuliou.  In  this  coun- 
try the  common  clays  are  not  washed.  The  kaolins 
and  ball  clays  are,  however,  sometimes  washed  at  the 
mines,  but  they  aie  again  washed  or  prepared  at  the 
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pottery  before  b«ing  toanufactared  into  white  ware.' 
Another  method  of  wparetinp  the  day  from  its  unde- 
sirable iini>uriti»  -  \~  h\  funs.  'I'his  iiift'u"!  inn  only  Ix" 
euipiojed  when;  the  impurities  are  iu  die  furui  of  cuur.si; 
particles  or  graim  of  sand,  and  consists  in  fir<4t  ^'rind- 

till"  cliiv  to  ;i  i  \  linr  ]ni«,'i  i  ,  jiTt'  r  wliii  Ii  it  is 
carried  to  a  flue  tliiuu^h  wliicli  u  ."truiijr  current  ut'  air 
is  forced;  this  immediately  canies  the  finer  particles  to 
tiu'  I'lid  of  till'  Hue  wlu  iv  tiu'v  iiro  tlri»|H)i'il  into  u  liiii. 
The  cofti^er  particlejs  are  dropped  into  tlic  flue  and  mr- 
ried  back  to  the  pulverizer  to  be  ground  orer  a^in. 
In  the  in:iniif!iclun>  of  potttM-y.  and  alx)  of  hricU  liy  tlu' 
dry  pre«»  prucesi^  the  clay  la  cured,  or  weathei-ed,  ultuu 
for  months,  before  bein^  used. 

f'tiiM. — (.May  is  iiii")>t  rxtf'n-ivrly  in  tlif'  nminifae- 
ture  u{  c'oiiiinoii  imil^Uni^  Kri'  k:  in'xi  in  uii|jorliiiic('.  i\» 
tneasnrpd  l>y  tho  (jnantity  of  ui;itt>rial  consiniird,  is  front 
or  jirps.sfd  l»rick,  with  its  almost  liniitloss  \arioty  in 
(.'olor  and  .-iiajio.  Tlion  tlion-  tiw  vitrificil  hric-k.  with  u 
larjro  and  {fi-owinjr  tichi  of  iisefulno.ss.  an  l  lin  hrick. 
the  sbapo  and  utility  of  wlii<'U  are  almost  without  limit, 
stove  liuiu;,'  \K-'mg  au  important  sabdiviaion.  Other 

■  For  devription'  of  Di«tfaod«  of  waaliiiig  •  luva,  see  Keir  York 
State  MnBDun,  Balkitin  Mo.  39. 


I  important  products  are  drain  tile,  sewer  pipt%  orna- 
I  mental  terra  ootta,  fireproofinjr.  roofing-  tile,  floorinjf 

tilo.  and  cin  aii-tii  til<\ 
lu  addition  Uiure  are  a^snyere,'  suppliesi,  boiler  and 
I  iooomotive  tile  and  tank  blocks,  building  blodcs, 

l>unit  i-la_v  ballast,  rhcniicul  brii-K.  ]iiti  iit  chiintu-y 
I  biick,  chimney  pipes  and  top«,  clay  furiiace<j  and  re- 
I  torts,  oondnits  for  nndergroiind  wireA.  crucibles,  enpola 

li  i<  L-.  j>()sts  iitui  f«>ni'i'  jwst  -tultv,  Hiii>  lininffs. 

front  proid'  cellar  brick,  gas  logs  uud  sctuu^^,  glaue- 
I  house  f  unuice  blocks,  grave  markers,  tnulHefi,  poroiu 

cups,  runner  brick,  sidewalk  tile.  ,»ouver: : i  - .  -tone 
I  punipn,  terra  cutta  vitses,  tile  mantel»,  wall  cupiug, 
I  washboards,  and  well  brick  and  tile. 

In  udditi()n  to  llie  \vr!l  [■ntlrry  [.luihu  i-  itf 

I  clay,  such  as  rtnl  earthenware,  stoneware,  3  cHow  and 
I  Uockiaghara  ware,  and  the  various  grades  of  whit« 

«;iri  ftMin  (_'.  ('.  ware  to  eliina,  the  followinjj  wares 
also  arc  uuide  of  clay:  Acid  pixxif  tanks,  art  and  chem- 
ical  pottery,  bath  tnbs,  caster  wheels,  electrical  Bap- 
plies,  faiciu-e  orlass  pots,  iii-nlar  ii i  udinieres.  lavato- 
riejj,  pini$,  stilts  and  spurs  for  potters"  ujse,  porcekiin 
hardware  trimmings,  sbnttle  eyes  and  thread  goidea, 
pump  atands,  and  mah  taba. 
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ABRASIVE  MATERIALS. 


By  Joseph  Hvde  Pratt. 


Til"  iiiiiiiiiu'  I  if  ;i'n-asivo  materials  foniis  a  vory  iiniioi  - 
tuiil  iiidiuU'j-  aujuiig  the  minor  niincniUt,  on  account  of 
CheirclMe  connection  with  nil  Tnnniifiacturin|rindn«)strie8. 
Asa  wliulo.  tltost>al)i-:i-i\  «■  tii;it.  i  inl-  r  litil  litllf  uiuIlt- 
slood,  although  they  are  ut'  widcsproucl  asc.  No  uiauu- 
feetoiing  phnt.,  machine  sibop,  blaokamith  shop,  farm, 
<>r  ho»i>)»liold  is  witlmut  wmio  fonn  of  al»ni^''.  i  .  ttint 
these  uiatei'ittltt  are  peiliui):^  ui  as  uuivcrsU  use  as  uii.\ 
(H^np  of  minerals.  While  tho  Rbrastre  matemls  \wy 
\vi  Il  ly  ill  fliunicd-r  aii«l  occurronce.  tht-y  niii  rondilj  bp 
grouped  to}r(.4her  aud  cuusidered  uuder  one  head  on 
account  of  the  similarity  of  their  nse.  The  natural 
pro'fucN  tlmt  nrr  ii-cd  for  .-iI'T';! -i\T'  purposes  an-  a'^ 
follows:  Buhrstoiavi  and  luill.^toiics  (eon^;lojuemte  and 
Ipitnite);  corundum  and  emery:  cryelalline  quartz;  gar- 
net: jjrindstoties  :titd  ixilp-^tiini  <  i -itiid-^tonc'):  infiisoriul 
eartli.  tripoli,  and  pumice;  an<i  oilstones,  wbetftones. 
atid  H(<ythp«tones$  (sandstone  and  schist). 

Tl  I  ■  r  v-^talline  (|uart/.  iiu  lud(><l  in  this  report  is  used 
in  tiic  iiianufacture  of  suiid])a]x>r.  scouring'  soaps.  wikkI- 
tiiiisliing  materials,  etc.  and  does  not  include  that  used 
in  tli«' pottery  and  jrlass  industries,  and  whiehis  im  l-i  li  il 
in  the  re|)ort  on  Hint  and  fekLsjnir.  Uu  the  other  hand, 
the  entire  prmhu'tion  of  infusorial  earth  and  tripoli  is 
itu  luded  in  tlu-sc  statistics  because  tlie  .sinall  prnriurtion 
of  these  materials,  althoufrh  hut  little  is  actually  used  foi' 
alunsive  purijoscs.  does  not  justify  sepanite  treatment. 

In  Ireatinj^  these  luiiiei-al  products  under  the  one  suh- 
ject  of  abrasives  it  is  not  ulvvay»  feasible  togi\  e  detailed 
statii^tics  regarding  each,  aa  would  be  done  if  they  were 
treated  separately,  and  proper  eompiiiisons  between 
c.xiwuditurcs  on  account  of  the  production  of  the  dif- 
ferent abrasives  ean  notalnrays  l»e  made,  because  some 
of  the  artitle;.  require  more  elahorute  processed  tlian 
others  in  their  pn-jrai-jdion  for  market.  At  none  of 
the  previous  censuses  luive  the  iibnisive  niaterial.«i  been 
grouped  as  they  are  in  this  i-eport.  The  statistics  of 
miniti^'^  o|x^ration8  for  somo  of  these  minenil«  were  re- 
jHirted  for  is.^o  and  ls8»,  but  they  were  not  bron|rbt 
together  in  a  single  clatjis. 

At  the  census  of  1880  the  elaasificationa  of  abiasiii'es 
were,  corundum  (emery),  garnet,  infusorial  earth,  oil- 


stones,  scythestones,  and  whetstones.  At  tli  ■  Kleventh 
(Ji;u»U9  the  clas-sitications  were,  corundum,  gi'ii)d^tonc«>, 
infusorial  earth,  millstone*,  and  whetstones. 

in  Talil'  1  g-iven  the  statistics  for  these  several 
cla^itication.s  for  tlie  c'cnsuise«i  uf  lWU:i  and  1M>H,  and 
while  not  eomparable,  yet  they  indicate  in  some  mea»- 
ure  the  yrowtli  in  the  piiHluctmn  of"  u-'m-  mate- 
riuU  fur  thi!<  period.  For  corundum  and  emery,  and 
also  for  oilstones,  whetstones,  and  itcythestones,  com- 
parisons  of  most  of  the  items  can  be  made  for  the  two 
ee  us  uses. 

Buhr»tone«i  and  mitlatones  to  the  value  of  $1,485,  in- 

clnded  in  f!ir  -tatisric-  fur  \vi're  quarried  at  ji^ranite 
ipuurie!*;  grindstones  and  pulpstoiie*  to  the  value  of 
$403,066,  and  oilatones,  whetatones,  and  Bcythestones 
to  the  value  of  s^.N.^'I'i  at  sandstone  ijiiarries;  iind  infu 
sorial  earth,  trijM)li,  and  ]>iuni<x%  to  the  value  of  $l,+;U> 
at  talc  and  Hoapstone  nnn<<s,  all  as  by*products.  Tn 
these  cases  the  wajjes  and  other  ex])ens<>s  of  priHluction 
are  included  in  the  statistics  for  granite,  sandstone,  and 
talc  and  soapstone.  respi>i  -l  i  ,  cly. 

Till  yii  I  i  tai  ti<  n  of  <'ertain  of  these  abnisivcs  is  on  the 
decline,  wtiile  that  of  others  is  iucrcasiug,  but  because 
of  the  increaso  in  manufacturing  industries  the  a^re- 
{jate  amount  of  nbfrtsive  materials  used  in  the  I'nited 
States  is  j,'reur(  I  than  ever  before.  .\s  tlieir  use  is 
limited  there  could  eaaily  bean  overproduction  of  most 
of  them,  but  in  the  ajrjrrejriite  there  will  lie  an  increas- 
inj(  demand  from  year  to  year.  1'his  will  depend  prin- 
cipally upon  the  j;;row til  of  OUT  nianufaeturini^  In  lns 
I  ries  and  the  development  of  our  agricultunil  lands,  and 
with  an  inei-ease  or  a  decrease  in  raanufajcturin;,' espe- 
cially there  will  Im3  n  corresponding  change  in  the  pro- 
duction of  abroiiives.  The  principal  change,  however, 
that  will  be  noticed  i«  in  the  anionnt  of  tho  diUeii  nt 
kindi<of  abrasives  used  from  year  to  year,  the  pro<l«e- 
tion  of  some  increasing  rapidly,  others  steadily  decrea»- 
inp,  these  rariations  being  due  to  the  introduction  of 
new  natural  or  artiticial  abrasive  products,  to  chanj,'es 
in  methods  uf  manuiaeturin<r.  antl  to  the  utm  uf  new 
types  of  machinery, affectin<,r  principuliy  the  abrasives 
formerly  used  for  agrieoltural  implements. 

(871) 
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Tahu  l.-OaKPARATIVE  8UMHABT:  1908  AND  ISM. 
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~  with  MatMIci  for  MiMlsmMie. 


n*.  3umf  iepimi|l|3K7SSvwh(ehIdetud««|wo'iu>".'.  nni-hcdcbtwliero  llMn«t  thoiHMcr. 


Dtii-in<r  the  pa^t  fifteen  year»,  nmnj  experiments  and 
inrrsHyutions  have  been  made  with  a  view  of  proditc- 
ing  artiluiul  iil»i-asi\»>s  llmt  would  l»r  ctjiiMl  to  or  siqio- 
rior  to  the  natural  productis.  A»  a  result  of'  thene 
experiment*'  there  are  now  four  aitilicial  abnu«)vv«  on 
(ho  nmi'ki't  (•ui-l>ormi<liiiii.  ciushoil  stct-l.  iilunduii  (iii  ti- 
iicial  corundum),  and  adauiite.  The  value  ot'  the  artiti- 
eial  abrasives  produced  and  n.sed  in  the  United  Stated 

ilui  iii}.'  V.>'>2  W!!.-*  o\  <-i-  ^!;'.oo.<MNj.  uimI  will  illii:<tnito  tlic  ex- 
tent  to  which  these  artiticial  products  are  being  utilized 
at  tbo  expent«e  of  naturnl  products. 

A>  shown  l>y  'l"ut>l('  1.  of  tlic  "^1.'  iiiiiu-s  or  i|u;iri'i<''^ 
producing  abiiutive  materials  in  I'A):^,  'Ji)  are  credited 
to  buhretono«  and  millstones,  this  being-  due  not  to  the 
lurifc  prodiu  lion  of  tliis  typi-  of  altnisivi-,  liiit  to  tlio 
fact  tiiat  there  wore  a  great  mmy  individual  operators 
in  til©  New  York  field  producing  a  small  number  of 
luilirstoiH'^.  ( iriiid-toru^s  and  jnd|>stoin's  air  rr<'dili'd 
witli  uniy  U  iiiiues*  or  tiuarricji,  altboiijjh  the  value  of 
their  production  is  greater  than  the  value  of  the  com- 
Itiiicd  production  of  all  t!i>'  otlu  r  almi-ix  i-s. 

i'hejtt'  &J  iiiiiie.-»  or  (jiiarrii-s  \vcn'  worked  hy  7."i  oprr 
atoT9,  there  being       individuaU,  17  firms,  and  H> 
iiicorporati  d  loniiiaiiic^.    'rwiMi(y-t!ir<  ('  of  (lie  indi- 
vidual ojH>rut«.ir>  wore  priMlni'tM-^  of  Imhrslonrs  and 

milUtoneti.  Th*-  n-xt  laruv-t  numher  of  individual 
operators  wero  the  7  producing  oilatooes  and  wbet- 

htonrs. 


There  were  85  mines  or  quarries  that  liavr  produt  i-d 
abrasive  materials  of  some  kind  durinjr  tin-  past  fow 
yrars  fr'om  vvldi  h  no  production  was  rc()ort»  1  t  ':'  r."i-i. 
These  were  ditstrihuted  among  lt>  states,  from  Maine  to 
California.  Nineteen  were  owned  hy  individuals,  11  by 
ririns.  and  .">  hy  incorporated  couipaiiicit.  The  capital 
stock  iiMUcd  by  the  inoorporatod  companien  amounted  tu 
91258,000,  all  of  which  was  reported  for  the  contndum  and 
(•nn-ry  indu>ti'y.  Whiiivsonic  of  these  idle  platds  may 
have  shut  down  [)eniianently,  othen<  will  probably  be 
producers  again  in  another  year  or  two.  Development 
work,  without  prodnctiod,  wag  reported  by  leorunduiQ 
aud  euicry  mine. 

Capital  itoeJk  of  inoorptwit^  mmpanie». — No  detintte 
<'onipari.-ons  ran  ]<v  iii:i'!c  ;".f  rln-  -tnf i-tic-,  i.f  rli.'  '-i.  .:! 
porutcd  com|mnic.s  producing  alirusivcs,  fur  the  reason 
that  the  corporations  are  not  always  confined  »imply  to 
the  proilui  tion  of  an  abrasive  material.  Tluis,  in  tlie 
case  of  the  griud^toiie  induf^try,  the  coiitpaiiie<4  produc- 
ing the  greater  amount  of  thi«  abrasive  are  also  pro* 

diici-rs  of  huildiiij,'  stone,  which  is  tlicir  pritx'ipal 
|>rodu<'t.  llie  innnufaclurc  of  the  jrrindstone- bein<,'  the 
siualir-r  jxirt  of  their  liusincss.  The  details  of  their 
eapitali/aiiiiii  are.  therefore,  givon  undor  eandstoues  in 
the  rejioi't  on  "Stunc." 

In  Table  -J  are  given  the  details  of  tiie  capitalization 
of  the  Vd  iucoiporated  companies  producing  abituivea. 
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Table  3.— OAnTAUZATtON  OF  UfCX>RPORAT£D  G0MPA5IES,  BY  KINM  OP  ABRASIVES:  IMS. 


Ntun^K  r  I'f  iijiN>riM»mlfil  rnnipauic^  
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Tlie  ti>tal  \m  v.ihu"  of  tluj  oapital  .stock  and  Ixnuls 
i»aucd  In  the  ihcorporutod  toiiipaiik's  was  !f^."»..">45,;t<tn. 
The  tendency  toward  incorporation  is  most  evident  in 
iluMompaiiii's  minii)}^  {ranietund  conimluiu  ami  cinoi  v. 
but  the  aipitulizatioii  rcpoitod  for  tlusc  comiJ-anios  in- 
cludes also,  in  part,  tlie  amount  ntili/od  for  {ho  snlisc- 
quent  tnamifactiirin^  prowess.  Tlic-ji'  indiu-trics,  too, 
ftinj  Ibo  only  om-.s  rcjjortitig:  a  bomli-d  indthtodncss. 
Fonr  oompnnios  produfinp  corundnni  and  iMni>ry  ri-- 
ported  a  capital  stock  aud  fun  Inl  riobt  amounting  to 
$3,305,800,  and  three  foinpunit prodncinjif  ^rnet 
reported  >^:i,  112,()CM)  for  the  .same  itcni>i.  No  intnjriM)- 
nited  companies  were  reported  as  engaged  in  produc- 
insr  bubr^itones  and  millstones. 

C"ry>ta]line  i|nurly.:  f.'rindston>>  and  pulpstor)fs;  in- 
fu:M)rial  enrth,  triix>ii.  and  pumice;  and  oilstone^;, 
wbetiitones,  and  ytlustoncri  sliow  a  comparatirely 
small  aveiiijrc  eapiudizalion.  Dividends  uniountini.'  to 
iblU.UOU  were  paid  on  tbe  common  stock  of  crygtalliuo 
quartz  oampanieM.,  and  a  like  amonnt  on  tbe  common 
stock  of  <'oinpanies  prodiicini,''  infusorial  earth,  tripoli. 
ami  pmuic-e.  Companies  producing  corundum  and 
emery  ptiid  the  Mim  of  $10,860  as  dividends  on  pre- 
fei  n  <l  slock,  and  >;'_'4j*00  m  interest  on  bondit  bavingr 
a  jmi-  value  of  $43U,UUO. 

Etu})i0yee»  md  «msreff. — ^The  total  aven^  number  of 
eniphiyet^s  en!,'a«;ed  in  the  ii1>i'a>i\ <■  industry  durinj,'  I'.tieJ 
\\a^  iit^o,  of  whom  1^,  or  lu.;t  jjcr  cent,  were  fealarieil 
employees,  and  610,  or  89.1  per  cent,  wage-earners. 

The-^o  rei-<>i\i>d  in  salaries  and  wajffs  of  wlucli 

^iSjtJiK-s  was  reciivfd  by  the  .^aUriod  eiiipluye«'b  and 
f896,9l4  hy  tbo  wage-earnera.  Tbe  datraification  of 


these  salaried  employee^  and  wajlfo-eamers  18  sbown  ID 
Tables  1  aiul  .'). 

Of  the  waj,'e  «'ariuMs.  oidy  •J;"),  or  4.1  per  cent, 
were  employed  ludow  ground.  lu  1  "f  tlii-  imuber  '2'2 
were  employed  in  tlie  corunduiti  uud  eiui  i y  industry. 
The  other  3  wajre-eaiuers  below  {rround  were  eni.'i},'fd 
iu  the  infusorial  eartil  iudustry.  .VII  the  other  abra- 
sive*! aril  dbtainpd  by  means  of  open  cuts  and  pits. 
Hecause  of  this  the  t)pi>nitit)iis  are  of  neoessity  some- 
what curtailed  durin;r  the  wiuteriuontbs.  Ah  is  seen 
in  Table  4,  tin-  nmntidy  a\  ei-.ij^c  number  of  wage-eamei*a 
employed  durinj;  January,  February,  and  JMarch 
ranged  from  42t>  to  47t>,  while  duriiiu^  tbe  remaining 
inontbfi  of  tbe  year  the  mnsfe  wa«  from  .">!m;  to  7i>:J. 
TIh  'I;uI\  r'.ti  -  111'  ji.iv  of  the  wa^re-enrners.  also  shown 
iu  Table  4,  \  :ir nl  t  i  om  75  i-euts  to  $4.24,  the  lowoitt 
wasres  bein;:  paid  pt  iru  ijiaUy  to  tbe  minevH  or  quarry- 
uien  and  the  highest  to  tbo  engineers  and  nuicblnists. 

Of  ail  tbe  wage-earncra,  212,  or  d4.8  per  cent, 
received  from  $1.30  to  f  1.74  per  day,  and  of  these,  l«o, 
or  7.">..'>  per  cent,  were  miners  or  i|uarrymen.  Twenty- 
s'lx  per  cent  of  tbe  wagi«-earners  received  le^^  tbau 
81.50  per  day.  Of  the  total  number  6.5  per  cent  were 
ela-silied  as  eue^'iiieers.  of  whom  the  •.'■reater  miiuber 
received  from  ^2  to  ji(2.24  per  day;  4tfci,  or  Oi.u  per 
cent,  wero  returned  as  miners,  their  wages  vnryinjcr 
from  7"i  f.  Tils  to  is!. 24  pi'r  <iay.  Only  Hi  miners"  helj)- 
ers  were  reijoited,  but  it  is  very  probable  tliai  tbe 
actual  number  of  thu  elaas  of  wage-earners  was  oonsid- 
erably  in  excess  of  this  tiyurc.  since  jiiany  of  ihem  M-ere 
included  under  "all  other  wugc-curuei-.>."  It  »ill  be 
Dotjeed  that  in  this  industry  the  question  of  child  lalmr 
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is  nnimportaot,  as  only  8  boya  under  16  years  were  |     Prodnctum.—Tha  yalne  of  the  prodaction  was 

einpUtyi'il.  •  ^^nI.  177. 7 11.  .Ill  iiu-rea.s*.'  "f  >^'\\.'X<'2  m.  t  tln'  miIuc  n  • 

iSu^^ieiSy  mat-eriaiit,  uinl  inimelUmtvun  expenses. —  ,  ported  for  188^,  which  was  $030,650.  U{  the  pirticuliU' 
The  total  cost  of  the  t>nppli<>fi  and  nrnterialfl  nmd  in  the  |  abrasives,  (jfrindstones  and  pulfistonefl  shovr  the  largest 


Tiniimfj  iind  i|Uii!';yiii..  "f  tin'  ;ilir  i  'imtcrials  \n'o- 
duccd  iu  1902  W11.S  «;su,;ii  lit.  Uf  this  amount,  *31,34y, 
or  39  per  cent,  was  used  in  the  grindstone  iudustry, 
aiitl  >^2<'>.ili.  or  32.5  per  cent,  iu  the  corundum  and 
eiiR'iy  indufiiry. 

The  misoelkneous  expenaes  amounted  to  $43,410,  of 
whi<-li  ("il  wa.-i  paid  "ut  for  rnyaltics  nn  !  vrnt  of 
mini"  and  iniriiiiy  plant,  aud  J^i3,yiSil  fur  rout  of  ortiofs. 
t«x»»4,  in-sunuu-e,  Intprpjst,  and  other  sundries. 

Jlrc/i'i/n'ivf  jHiin  i:  (.)f  (he  j)riiiiary  jxuvcr  reported, 
'iJi'Mi  liorsepowpr.  or  jx'r  cent,  was  htoaiiipower 
applifd  hv  71  Ntpaiii  engines.  Forty-one stentti  I'liji^itu's. 
haviii<^  II  total  of  l,2;"r>  fn»r«'i><<Wfr.  wt-re  ii-nd  in  tlic 
gruitUitom'  uiui  pulpi-tont^  imiustry.  Tlio  next  lar<^ost 
number  of  iiteam  engines,  13,  was  r<>port<'d  for  the  oil- 
•stonc.  whetstone,  and  scythestntii  iiidustiy.  Imt  tliose 
aggreuat«-d  only  In')  horsepow(  i.  whiin  tiic  7  steam  en- 
gines used  in  llie  "fariiet  industry  aj|:j!:rog;Ued  4'20  hor^n?- 
power,  and  the  7  in  (lie  infusorial  earth,  tripoli.  and 
puiiiic  e  industry  had  a  (<itjil  of  ilU  horM'jxiwrr.  Eighty- 
eight  horsepower  was  generated  l>y  7  ^'as  or  gasoline 
(»igine«,  of  which  3,  liaving  a  capacity  of  hU  horsepower, 
were  used  in  the  cortinduni  and  emery  industry,  and  4. 
having  8  horsepower,  in  the  oilstone,  whct.stone,  and 
8cythe43tone  imhistry.  In  addition  there  was  1  electric 
motor,  having  a  >  !ipa<  ity  of  fi  hoiaepower;  this  was  used 
in  the  infuaorial  eurtb,  tripoli,  and  pumice  industry. 


inrren-c.  ^^'JiC'^  JI  in  Milm-.  •  i\ .  ■!■  tl  ii' |  *  1 1  nl.irt  ioii  of  1SS!». 
Tlie  second  largest  inerea.se  wa*  in  oilstones,  whettstouesi, 
and  seythestones,  the  value  of  which  was  $113,968  in 
l!to:i,  an  ineroase  «if  x^'i.'>ss. 

OiUtoues  uiid  whetstone.-,  arts  not  always  lini.shed  at 
the  quarries,  but  are  in  some  instances  shipped  to  a 

.ri.t:Ml  plant  and  t!iii<'  p  if  parol  fur  use.  When  tlie 
linishing  process  is  not  eondueted  iaunedialcly  in  eon- 
neclion  with  the  actual  quarrying,  the  value  of  the 
crude  prodnet  is  given  in  Cmii^iis  reports.  In  the 
reports  of  the  United  ."states  ( iixdogical  tsurvoy,  on  the 
other  iiand,  the  finished  value  is  given,  for  tlie  reason 
tli-it.  witfi  the  exception  of  Arknnsjis  novaculite,  this 
iiiateriid  would  not  lie  marketable  in  its  crude  state. 
Were  the  tinished  value  to  1m;'  taken  in  every  iD^^tan{*e 
liy  the  lUireuu  ()f  the  ('ensiis,  the  total  j)rotiu<  t  (or  oil- 
stones, whetstones,  and  scy  thestones  would  \k  increased 
by  $107,7'.<4.  and  the  production  would  nniic  as  moond 
inst(>ad  of  third  among  aluiisive  uiaterial>. 

In  order  to  i-liow  eompai-ativei}-  the  vulu*  of  the 
finnual  consumption  of  eaeh  abrasive  used  in  (he  I'nited 
States,  the  value  of  the  domestie  produet  and  of  the 
imports  reporltnl  sin««'  ls^(>  are  given  in  the  following 
table.  The  .ntatisties  aie  c(jmj)ile<l  from  tallies  of  the 
United  States  (ieologieul  Survey  published  in  **  Mineral 
Itesources  of  the  United  States." 
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'   The  TBiue  of  imports  of  all  ftbnufvea  fbr  1902, 

$42»>, 7:-?*>,  is  Sii.-J  jxT  ci'iit  of  tlio  value  of  iht-  donu'-lic 
production.  Th«  combioed  value  of  tbo  doweatic  pro- 
dnetioii  and  imports  for  1902  was  $1,758,491,  which  U 
irroali'i' thiin  the  conihinod  valui'  reported  for  any  <)tl>or 
ymt.  In  manjr  cose^  the  market  value  of  abrasives  in 
leas  ftt  the  present  timo  than  it  wtwten  or  twenty  years 
»<ro.  Ml  ilial  th<<  values  given  represent  a  greater  ton- 
nage now  tbuD  then.  .  { 

Of  the  total  value  of  tb«  imports  in  1902,  $214,842. 
nr  r.ii.ri  j)oi-  o<«nt.  was  for  t'oniiuluii)  uiul  fiiicrx .  tin-  ' 
doniL':stiu  production  of  thiis  abrasive  being  a  little  > 
than  one-half  this  value,  or  only  $104,605.  The  .vear  ) 
ii'.  '.vliii  li  f  lifr<>i»)>ii!cii  valnciif  tiuMlonK'sti  ■  jiv  .InL-tiiin 
and  importj  of  corundutn  and  omerj'  wao  gioatcist  was  i 

1901,  when  it  amounted  to  8441.039.    In  that  year  the  | 
valuL'  of  tlii^i'  iiMiNii(-  ',v;i-  i/:\>aJf'r  (liaii  durini,''  any 
otin'r  year  on  rcconl,  iM-injj  or  1^0,157  more  i 
than  in  1902.   The  year  when  the  value  of  the  domestic  | 
procluctioii  was  jftvatost  was          wlioii  it  aiiiountfil 
to  $276,lHi4.    The  value  of  tbe  domestic  pmductiou  in 

1902,  $104,600,  was  less  than  that  of  thirteen  of  the 
yoars  rcconkHl.  Tli<>  scliinjj;'  prii-o  of  t'oriindnm  and 
euiery  vari*.-  fitnu  1  to  lo  ci  nis  [m  pouud. 

Tbo  cla!ss  of  abra.«ive>i  ranking  next  in  value  of 
imjiorts  i>  irrindstonos  and  piilp.stono>.  for  wliicli  llu' 
iuilK>rt>  ill         aiiiouiitt.'d  to  !?T«i,f«M;,  ur  IS  per  tent  , 
of  tbe  total  raine  of  nil  imports.   Thi.s     however,  j 
only  11.5  per  fcnt  of  tin' ti'tiil  valm-  of  lln>  iloniostic 
production  of  grindstoiii's,  wliioh  was  !ftitj7,4;il,    A  , 
large  proportion  of  the  value  reported  for  tbe  importa  | 

of  frriiiilstoiK-  ^^;t'i  for  pulpstoiics,  from  Newca^tli- 
upoii-Tyiie.  Eiij;ian<l,  wliieb  are  con»idor(>d  to  lit-  >ii|m>- 

rior  in  sonit-  n-N^'i-ts  to  those  made  from  tin-  Oliio 

.saiidslont'.  The  A  iii'  i  ican  stoiii-.  liowfr-fv.  is  inj.' 
jjood  satisfaction,  wliich  liboukl  ultiuiult'iy  i-anM>  »  de- 
crease in  the  imports  of  these  pulpstoncs.  Tbo  com- 
bined value  of  tlie  imports  and  domestii'  prtKbu  tioii  of 
grindstones  anil  pulpstoncs  was  greale^if  in  1!»im(,  wben  i 
itamountfd  to  i?s02.tio7,  iK-inj,'  $."»S,>J7"  more  tban  tbe  | 
eoinbined  value  for  .    The  value  of  tbe 

doniostie  production  was  jrreute.st  in  lituo,  when  it  j 
amounted  to  iji'lo.iHii,  wbicii  i^-  %v42,595  more  than  the  I 
value  of  tbe  liH>'2  produetitin.  Tbe  next  bii^lie.st  vabu', 
$700,000,  was  reached  in  lss-2.  It  uuist.  however,  1m> 
taken  iAto  coni<ideni(ioii  tliat  the  tonnage  of  the  pro- 
duction during  the  past  ten  years  was  much  greater 
tban  In  1882,  for  m  that  year  grindatoneawere  worth 
about  r^ir*  per  ton,  while  now  tbey  are  aold  at  from  $8 
to  itlv  per  tun. 

The  value  of  the  domestic  production  of  bnhrstones 
and  millstt>nes  in  I'.mh,  .s.i'.i.sos.  was  preater  tban  that 
foraiiy  year.iincc  ItWSS;  while  tbe\  aluoof  the  iuiportd, 
$16,158.  was  less  than  for  any  year  i-eooi-ded.  The 
eomliined  value  of  the  imports  and  domesii<'  production 
in  litu-^  ^YU9  !|»iu,»tiO,  which  in  $:i4U,iU<i  le«»  tban  that 


of  tbe  year  of  greatent  value,  1880,  when  the  figures 

were  *:5--'."),h7'J.  In  that  year  tbe  value of  tbe  imports 
waaalcM  greatest,  amounting  to  #125,072, and  the  \  aluc 
of  the  domestic  production,  $S0O,0UO,  was  only  eipialcd 
by  one  other  y»^ir.  1^>"J.  ^hi^  eiionnous  deciease  in 
the  value  of  buhrstotiem  u.sied  in  tbe  United  btates  is  due 
largely  to  the  introduction  of  the  roller  mill  process  for 
jrrincliiif,''  whwit.  The  inerease  in  the  domestic  pntduc 
tioii  Mm  e  r^'Sy  is  due  to  the  utilizalifui  of  bubr-sloncs 
in  jTrindin^'  the  coarser  cereals,  mineral  paints,  etc.. and, 
as  the  American  stone  answer-^  as  well  for  thi-«  pur])o>e 
tt!^  tbe  foreign,  tbe  continued  falling  o&  in  ttie  value  of 
the  imports  is  thns  partially  accounted  for. 

The  eomliined  value  of  the  imiwirts  and  dome>fie 
production  of  infa';iorial  oartli,  triixtli,  and  pumice  in 
1902  was  $118,868,  of  which  $02,374,  or  over  one-half, 
wa,»  the  valtn  nf  tlie  imporl>.  Tbe  value  of  the  pum- 
ice imported  wxs  eight  timet)  tbe  value  of  tliat  produced 
in  this  country,  while  the  valne  of  the  impoi'ts  of  infu* 
sorial  earrli  wu-  I  'llv  three- fourths  the  value  of  the 
domesitic  produ<-tiou.  It  will  be  noticed  that  tbe 
domestic  production  of  infusorial  earth  A'arics  vciy 

widely  fi'om  year  to  y<'ar,  ibis  tn  hej-  1  hi  fts  limited 
use  and  also  to  tbe  fact  that  xuiie  producers  will  miue 
in  one  year  a  quantity  itufiiciont  to  last  them  two  or 
moi'e  years.  The  stiwII  pto  luetion  of  domciitic  ])umiee 
compared  to  tbe  ipuintity  imitorted  is  due  to  tlu;  dis- 
tance of  the  domestic  deposits  from  the  lar^^e  markets, 
which  makes  it  impossilile  to  coiniM>te  with  the  pumice 
imported  from  the  island  of  Lijmri,  Italy. 
For  oilstones,  whetstones,  and  scythe^tones  the  com- 

bined  value  of  the  domestie  pro'hn  tii'n  unl  imports  for 
l'Mi'2.  i?:iTN,^ls,  wa'^  jrreuter  thuii  tbut  f(U"  any  year 
since  these  statistics  have  Iwi-n  eolleeted.  The  value  of 
tbr  lotTti'stie  production  for  ll>o:i,  ^j-jl.7<ii;,  wasfrreater 
than  that  of  any  other  year  recorded,  and  was  nearly 
four  time.>i  the  vnbu"  of  tbe  iinjiorts  for  that  year  of 
!!S5(i.4.Vi.  Tbe  year  in  wliieh  the  value  of  imports  was 
greatest  was  il»Ol,  when  it  was  »;(;4.<i.V>.  this  being  *N,15tl* 
more  than  the  value  of  the  im]K>rt.s  of  v,k>2.  The  almost 
coii-tiiiir  incren.se  in  the  oilstone  irulustry  i.s  well  illus. 
trull  i  HI  Table  3.  Tbe  value  of  the  domestic  pro<luc- 
tion  has  increased  fiom  $l'>t>,oiHi  in  ISIM  to  (@21,762 
iu  iMifi.  In  tbe  same  time  tbe  imports  have  iiicresised 
frojii  #:i.5.844  to  Prior  to  LsU  tin-  statistie.s  of 

the  value  of  the  domc-stic  production  represi>nted  the 
value  of  rough,  crude  rock,  while  tdnce  then  it  has  been 
princiiKklly  for  the  finished  oilstone. 

There  have  Imn-u  no  imports  recorded  of  giirnei  or  of 
eiystallinc  quarts,  but  in  tbe  value  of  the  domestic  pix)- 
dnction  of  each  there  has  been  a  general  incrooso.  The 
year  of  largest  pi-oduc(ii  ii  nf  LT-'inet  was  in  I'.t'i'l.  when 
the  product  was  valued  at  *L>s,luo,  thi^i  being  *2ii,2J50 
more  than  the  value  of  the  proiUictlon  of  1902.  $182,820, 
which  was  tbe  ne.vt  biglu'st  vedue  recoi'ded.  T'lie 
inerea«o  in  the  value  of  crystalline  qitaitz  used  for 
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abrasive  purposes  ha«  been  very  marked,  and,  with  the 

« \<  (  |itiMii  of  I  s<<6,  the  villiiL- each  year  haft  been  greater 
thuti  tliut  of  thu  year  before. 

The  state  in  which  the  greatest  value  of  abrasive 
iimtorials  vvii-;  jirodufwl  diirinj.'  l!*<i'i  is  Ohio,  (lie 
beinjf  ieoHl^'^M.    Tlie  abnutive  was  ])riiuuiwlly  grind- 
stones,  the  value  of  irhich  was  $560,413,  the  balance 

Kciiiuf  (tiNtoiirs  iiiifl  wllrtstoilOs.     N«'W  ViH"k  W  il-  sccoml. 

with  a  valuti  of  <oHhy,»i*6,  the  abrasives  pi-uductxl  in 
their  order  of  production  beinj^  garnet,  emery,  buiir* 
etoiii     '  rv>(alliiu-  ijiiartz.  ami  tripoli. 

Tho  clot.iiled  tiUtistics  of  abra-sive  tuat^erjab  for  it»02 
are  given  by  states  in  IkMe  -l-  and  by  classes  in  Table  5. 

DESCKimVE. 

Thf  natural  abni>ivi-  t;i;i(<>rial»  can  readily  be  divided 
into  two  gt^noral  groups: 
1.  Thorn  which  oocnr  as  rock  formation  and  are  cut 

and  niannfaf'trri-i!  diri  ■  tl\  into  tlic  form  <!t'-.tnN].  while 
ri'taiiiiiijr  tin  ir  <n  ij^^inai  rock  btruclure  and  appearamw, 
as  ^Tindstonos  and  whetstones. 

'2.  Tlio^r  wliich  ticcur  as  a  {•oiistitucnt  of  citln-r  a  idck 
or  a  vt-'iu,  and  have  to  bo  mechanical ly  m-'paratod  l  ium 
the  associated  gangueamd  cleaned,  as  corundum,  emery, 
and  }farfn>t. 

TIr-  artilicial  products  would  make  a  third  claa:*  of 
abrasive  materiala,  IndndiDg  carbomndum,  crushed 

steol.  vU\ 

The  abrasive  materials  are  so  Ul1iver^ally  distrilaued 
that  tbf'H'  are  but  few  loealities  where  aome  of  tbcm 
may  not  l)e  found.  While  this  is  ilu''  case,  \  ari<i-i-  ';''uls 
of  abnisives  are  eonstantly  bcitjg  exported  iisjiji  iuid 
inijxn  ted  into  th<>  dirierent  countries  on  afcount  either 
of  their  i*u]x>riur  abra.sive  etiicietK^  or  of  their  better 
adaptability  to  rc(pi!re<l  purfw^^es. 

The  use  of  any  j>:irticular  abrasive  is  dependent  upon 
the  cliaraeter  of  tW.  abiu-iiiou  to  be  accomplished.  Thuii, 
while  the  pffieiency  of  a  certain  abrasive,  as  an  abraairo, 
may  begi'eater  than  that  of  another,  it  will  not  do  as 
satisfactory  work  as  one  with  abrasi^  4-  *'tliricncy. 
ForinstanoCt  althon|fh  oorundnni  has  the  lii<>  ii<'~t  alira- 
sivf  efficiency  of  any  int  lnded  in  the  second  type  of 
abrasives  mentioned,  tbei-e  area  number  of  cases  where 
garnet,  with  a  much  lower  abrasiTO  efficiency,  will  <rive 
better  satistaetion. 

Orindstonea. — The  abraaivo  that  it>  perba(>s  the  most 
familiar  to  all  is  the  g^rind^tonc.  ThiK  in  ])rodnced  at 
the  present  tinn-  in  coinniereial  unanlilies  in  .Micliie^aii, 
Ohio,  aud  West  Virginia,  and  in  much  smaller  ipiauti- 
ties  in  Montana  at»d  Wyominjf.   The  iarec^t  •iuiintitie« 

aie  ijualrietl  in  Ohio,  whence  the  product  is  sliijiped  to 
all  parts  of  the  L'nitcd  btateg.  The  quarries  in  the 
noithem  part  of  Ohio  are  located  at  Oho^n  Falls, 
l^-rea.  t.'uyaiio'ru  Falls,  Klyria.  Knclid.  (irafton.  Inde- 
pendence, MaMiiluil,  2sorth  Amherst,  Uberliu,  and 
Penlnsnla;  those  in  the  eastern  part  of  the  atato  at 


Empire,  Freeport,  and  Tippecanoe;  and  those  in  the 

southern  portion  of  th(>  state  at  .\mesville.  lielpre, 
BriggiMiale,  Constitution,  Fcdeml,  U  ravel  liaak.  PorU- 
month.  Vincent,  and  Marietta.    A  lar^  mimber  of 
the  ipiarries  in   nortin'ni  and  smiiliern   ()bi(t  have 
I  been  brought  luider  one  luanageuieiil.    Al  Empire, 
Peninsula,  and  Tippecanoe  the  pulpstone  varietv  of 
j.'rindstoni'  is  fonnil:  al  the  tpiariies  al  Kni])ire  pulp- 
I  »tono  \s  tlie  (  hief  pi-uduetion,  the  regulai'  grind»lotie 
I  fonniiii;  but  a  very  amall  part,  of  the  output. 

In  Michi>.'an  there  wii>  but  c»ne  locality  in  l!io-j  pro- 
ducing griinLstunen — that  niau-  Cirind«tone  City — buti 
the  state  ranked  next  to  Ohio  in  the  value  of  product. 

Tlu'  (|uarrics  in  West  Viieinia  are  dirc^clly  ai-ross  (iio 
Ohio  river  from  thosi^  in  i$outhern  (Jhiu,  anti  are 
located  at  Atlantic,  Bois,  Briscoe,  Loneccdar,  and 
Sherman. 

(jrind-stones.  in  very  >.»iall  i|uantity  have  l»een  made 
for  local  use  near  Columbus,  Yellowstone  county,  Mont. ; 

near  Kawlins.  (  jirbon  county,  Wyo.;  and  neai"  Kdye- 

I  monl,  .S.  Dak. ;  but  (roin  the  latter  IcNjalily  there  was 

I  no  production  in  VUfi, 

Tli«>ri'  is  co?isiderahle  variation  in  >,'rin<Istoiies, 
iiepciuK  nt  upon  the  variation  of  the  sandstone  from 

I  which  thoy  arc  made,  which  i'*  due  i  l  )  to  the  ehai-acter 
of  the  eementiii}:  material — wiiether  il  is  a  hydrous 
iron  oxide,  calcium  cai  bonale,  or  sili<'a:  I,2J  to  the  per- 

I  ecntageof  the  cement  injrniaierial— that  is,  whether  the 
j^ndiis  are  separated  from  each  other  by  simply  a 
minute  liliu  of  cement inj:  material  or  by  a  consideiuble 

I  layer;  (3)  to  the  size  ari<l  slia)>e  of  the  j^ainsof  quartz. 
Actordiiie-  to  (licse  variiiliotis.  then- ;ue  al  least  si'ven 
fjrits  that  are  recoenized  as  distiiictiv i-,  six  of  which 
are  ileriv cd  ri(tni  various  gnules  of  Ohio  Nandntone  and 
one  fiotu  the  Michigan  istono.  The«e  grits  are  as 
follows: 

1.  The  Uerea  jfrit,  which  is  a  tine,  sharp  i.'rit,  used 
especially  for  sljarpcning  edjjre  tools,  .-,11^1  a;»  famiei's* 
tools  and  woodwoi-kers'  i^mall  tooK. 

The  Amherst  yrit.  which  is  sid't  and  1(mi>(\  nu  diinu 
and  looHt-,  and  tine,  it  is  uscd  es|)ecially  for  i-dce  tools, 
saus.  elc..  in  ninniifaeturin<^  estafilisliuients  where  the 
e-riiidsfiini  ■<  |)ropcile<I  liy  steam. 

The  indepi'ndence  erit.  which  i:)  a  coanw^  sharp 
;_'i  it.  is  used  for  <:i  intiini.''  sprinifs  and  files  and  for  the 
ilry  <.M  indin>.'  of  casiin-rs. 

•1.  The  Mas-sillon  grit,  a  coarse,  sharp  yrit.  used  for 
•.'rindini.'  la r<je  edgf  tools.  spriiit.>.  files,  and  east! nj^s. 
."1.    The  ri|ipcraniii'  ^^lii.  which  is  a  fairly  l<?.>sc.  hard 
I  grit,  used  for    rinding  wood  pulp,  »pring^,  tiles,  aud 
'  heavy  foreiuj^s. 

•     riie  .Marietta  j^i  it.  wliici)  is  soft  ami  loose,  is  used 
lar;.'ely  in  grinding  nawsi,  machine  knives,  and  other 
;  bi^ddv  teiiii<ered,  thin  steel  tools. 

7.  Huron  ( M i<  i)i',''.in I  ifrit  is  a  line,  sjtarp  irrit, 

I  uiied  for  cutlery,  mowing  uutchine  i>cclion.s,  and  tool^ 
^  of  that  character,  where  a  line  edge  is  required. 
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Ah  oi}flitli  iiiijriil  1k!  audod — tbo  IViiiiisulu  iivit — a 
hard  and  toaiso  <,'iit,  usfd  I'oi-  jrriiidiiij.'  wood  pulp.  In 
iiiiditioii  tt»  thfso  },'tadi's  of  stone,  a  j^rit  known  us 
Kuclid  stont'.  which  i<j|it:iins  iilxmt  7t»  per  rent  of  litie 
silir-ii  ■  ''u  jx-rcent  of  eluy.  is  used  for  whettors.  prin- 
cipally i.i » iitlery  works,  for  poli&biu^  out  the  scratches 
made  by  tlic  ordinary  ^indatone.  Tbe  pi'oduction  U 
small,  but  important. 

It  may  bo  well  to  uieiition  in-re  (lie  ifrades  of  jrrind- 

Atones  that  are  imported  into  tiie  I  Diti  d  State:^,  as  they 
are  used  for  special  purposes  for  w  hieii  th«  y  jtoem  to 
be  partieuliiHy  adapted.  A  jjiiiidstone  made  from  a 
cotuvi'.  iiard  sandstone  i»  iiapor(i>d  from  Kavaria.  and 
is  U-^ed  jiartieidarly  fur  razor  <.nindiiii.r-  t'oc,  hai\l 
jjrimUtone,  called  the  C'rai^leitli.  is  imj>tjrtcd  from 

Ivliniiiir};h,and  is  used  for  special  purposes  in  theeflaiiis 
trade. 

Althousrh  sniidstone  .suitable  for  the  mannftwture  of 
j^i  indstom-s  is  n<it  unconnnon,  tho  variety  adapted  to 
the  manufacture  ut  a  pLd|>-tone  inaomewhat  rarr  .  A 
con'itderBble  demand  for  pulji-iones  rose  wheti  jwper 
Ix'o^aii  to  U(>  inauiifai  tiir<'d  fconi  wood  ])nlp.  In  tins 
niaiiutacture  a  stone  is  n>qiiired  tliut  can  be  run  in  hot 
water.  Tlip  Pcnin^sula  grit  obtained  from  Penin-snla, 
Tippeeanoe,  and  Empire.  Ohio,  if  can  fully  selected, 
ought  to  avake  a  fc^^  pulp.-^tonc,  vrhicit  ^<houid  ca-sily 
competewiththttt  nnporled  from  Ncwrnstln-upon-Tvne, 
Knirland. 

The  mturul  griiul^luno  iimuufucturc^  from  i^ianU^tono 
\T9»  formerly  in  universal  use  in  all  kinds  of  nunufuc- 
ttiriii;^'' plaiit-i  and  in  tlu'  liou>i>iiol<i.  lint  tln-Ci-  has  lirvn 
introduced  c>Ufce««fully  during  the  pa^t  ten  year^  a 
grindstone  made  from  emery  or  corundum.   While  at 

tin-  preheat  tiMii>  only  thr  ^ni:dler  si/cd  ;|i  iiid>ion<'>  lor 

bouiiehoid  u^^eaix*  made  of  tbc^i  materials,  it  i.^  possible 
that  in  the  near  future  large  irbeels  will  be  made  that 

w  ill  ri\ai  suine  of  the  lar<;ei'  j,'rind-.loii(>s. 

(tiUlom^,  wheUUmco^  ami  Kcylheslouev. — The  terms 
oilstone,  whetstone,  and  scythestone  are  used  some- 
w  hat  anibi;.'Uoii-vly.  and  ofioti  tiie  same  ,^tone  w  iien  u«e<l 
lur  one  purpuse  w  ill  b«;  cnlled  an  oilsitune,  and  when 
ufiied  foranotlier  puipo^^e  a  vhetittone,  or  even  a  scythe- 

sloiu-.  Tin-  term  oilstone  lia^  i  hmm  to  Ik.'  applied  Imdl 
istoiie:^  fur  K.imr|j«ning  iiiechunicis'  tooU,  tor  the 

reaoon  that  it  is  necejisary  to  use  oil  on  most  of  them  to 
pre\<  til  the  stoisi  5r<iiii  SiToudnj;  hot  and  lliiis  iiraiin<r 
Uie  tool,  and  also  to  prevent  the  SHwU  partieles  of  steel 
that 'are  ground  off  the  tools  from  enterini^  into  the 

pores  of  tilt'  stolU'. 

A  coiisiderable  change  I'roui  one  een«.ns  to  another  i» 
noticeable  in  tlie  oiktono,  whetstone,  luid  scythestone 

industry  in  respect  to  the  stone  that  has  the  'j-n  iito^t 
Use.  ^\'hile  the  sale  of  ctilstones  anil  whetstoijc?.  has 
increased,  or  at  least  In  ldlteOWn.  in  the  Tniled  States 
since  iss'.t.  there  has  been  a  fonsidcinhle  fallinj;;  oH' in 
the  sale  of  .-cythestones.    This  i»  undou!>tcdly  chie  to 

the  small  number  of  scythes,  sickles,  ete.,  used  at  the 


I  pi^enttinie.  these  hft\  in<f  been  largely  roplacwl  by  iiu- 
pro\ed  ;iL.'i  ii  ulturul  niuchines  and  implements.  Scythe- 
stoiies  aie  now  vised  in  ijuantity  only  in  thosi<  stato  or 
c(»untries  into  which  the  improved  aj,'riciill  iiral  machines 
have  not  yet  been  introduced.  'I  hu-.,  whilethe produc- 
tion of  M-y thestones  in  the  United  State.>  has  n-maim-d 
about  the  same,  it  has  Itecome  necBHSary  to  seek  a  mar- 
ket for  them  in  forei^'ii  eountries.  and  a  coueiderable 
proportion  cif  the  pro<lnetion  is  ex|)orted. 

The  whetstone  i>roducini.'  ro*  k>  aie  all  aedimeutary 
in  origin,  and  include  (juartz-mica  sehist,  sandstone, 
no\aculito.  and  intermediate  rocks.    These  an'  found 
abundantly  in  various  lo<-alities.  so  that  there  are  prob- 
:  uldy  but  few  countries  which  have  not  within  tln  ir  bor- 
ders a  supply  of  iiome  kind  of  stone  nuitable  for  making 
wliet>toueji.    Although  tbe  material  for  manufnctiiring 
whetstones  is  so  common,  oidy  those  quarries  which 
produce  stones  of  Rupcrior  quality  and  have  the  great- 
est ad\ antayes  for  manufaclurin<r  and  shippiiig  can 
I  ^^urvive  the  comjietitiou  in  the  trade.   This  is  of  eour:ie 
I  tho  reason  the  pix)dnct)on  of  whetstones  is  confined 
ton  few  loealities.    ( )ci-a--ionally  ti  ^toiie  i-  found  of 
I  exceptional  quality,  as  the  uovaculite  of  Arkaneia^,  for 
I  which  there  is  a  large  demand,  nltbongh  the  price  may 
Ix'  nuieh  hi;;hei-  than  that  of  oile  r  w  het«tone>.    At  the 
I  present  lime  tiie  domeistic  supply  of  whetstonc-s  \^  ob- 
I  tained  from  Arkansa!<.  Indiana,  Ohio,  Now  Hampshire, 
and  \'ei  n)oiit.    Tln'te  is  undouliledly  cousidendile  w  het- 
I  stone  material  utilised  in  other  «itat«3«.  but;  tliO!»e  tuen- 
l  tioned  are  the  only  ones  that  have  produced  this  abrasivo 

for  the  market. 
I     At  the  whetstone  quurrie:»  in  Arkansa-^,  w  hich  are  in 
I  Garland  and  Saline  counties,  principally  at  and  in  tbe 
vicinity  of  (Quarry  or  Whetstone  mountain,  (iailand 
I  coiuity,  theix^  !.'<•  obtained  the  novaculite  (sandstone) 
I  from  which  is  niantifactui^  tbe  best  and  most  valuable 
natund  oilstone  <.r  w  hetstone  rm  the  market.  Thequal- 
I  ity  of  the  mck  varies  greatly,  e\  en  in  ditlereiit  parts  of 
I  the  fsam  quaiTv,  but  twodistinet  tyjies  of  stone  or  grit 
are  reioifiM/ed.  whieh  are  known  on  the  market  a-*  the 
I  Ai'kaii.sa.s  and  Wusliita.    Tlie  latter  ii<  less  dense  and 
I  much  more  porous  than  the  Arknnsa-s.    Both  of  these 
types  are  ^ii'i  i'!!  !!  ■.nt..t\v..  known  as  soft  and 

I  bard.    They  are  u»ed  principully  in  the  form  of  small 
I  wheels,  oilstones  of  different  shapes,  and  points  auch  as 
art!  us<-d  by  enj^ravers.  m  ji  e  n,,  carvers,  dentists,  jew- 
I  elurs,  watchmakers,  and  iliesiiiker:». 
I     The  sandstone  of  Orange  county,  Ind.,  furnishes  a 
whet.stone  known  as  tlie  Iliti  lij-l.Ln  ni-  ();-ti!i<:e  -t'-iie. 
I  which  is  qutirried  in  French  I.iek  and  .Northwest  towti- 
I  ships.   The  stone  is  fine  grained  and  is  u»ed  for  oil* 
-fi  ine>.     It  is  considered  the  Ik-sI  low  priced  .>hari>enin<r 
stone  for  mechanics'  tools.    A  considemlile  iinaiitily  of 
I  this  stone  is  now  Iteiiig  exported. 

At  t  tiumberof  tin  -mii  I^i  iie  ipiarries  in  Ohio  from 
winch  •frindstoiios  are  oiitained,  priiiciiJully  at  liereu, 
I  in  Cuyahogft  county,  and  at  Grafton,  in  Lorain  county, 
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af;iTnlr  (if  vtinio  i-  fonml  suitiiblo  for  ^vhpt■^ton^s.  This  1 
stouo  juakcs  a  !>cyth&<.toiie  that  does  good  work,  but  it 
does  not  stand  transportation  so  well  as  the  scythestone 
nmdf  fi.nii  ^r-hisit.  At  Kiiclid,  Ciiyiiho[::i  ctumty,  is  n 
liuc  gi-aiucd  saudi«tone  from  which  u  cunt^ideniblo  uuiu- 
ber  of  oilstones  are  made.  Tbe  well-known  Deerliek 

oiKtonf  is  a!  CliM'.'i'in  F:ilK.  in  tlii'  ^-ann'  coimty, 

from  a  liuc  grained  siind^tone.  Since  tbe  iiitiuductiou 
of  this  stone  a  few  years  ago  its  prodnetion  has  in- 
crf'n><  <i  .'Oiisidorably  eacli  year. 

Ill  Cortlaud  <x>uuty,  N.  Y.,  Dear  Labntdur  Lake,  a  i 
sandstone  simihr  to  that  quarried  in  Ohio  is  found.  | 
It  is  known  us  Lal)radoi-  stom-;  iuhI     ii-^fH  tr.  ;i  liinifrr) 
extent  in  tbe  maoufacturc  of  wbctstoucii,  although  no  < 
product  was  Mported  as  quarried  in  1902. 

In  Iluverbill,  Ginfton  ounnty.  X.  II..  and  nrav  La- 
moille, Orleans  county,  Vu,  there  in  a  t^Uiirti mica-  i 
schist  from  whidi  are  nwmifaetured  the  celebrated 
Indian  Pond,  White  Monntjiin.  and  Lanxiille  scythe- 
stones.   The^$L>  sichi^ttt  are  variable  in  their  .structure,  no  i 
that  only  portions  or  bands  of  them  can  be  utilu»d.  I 
The  cuttiii'j  iiuality  ()f  the  stniii  s  vm  icH  witli  the  com- 
pactness of  the  .schists  and  the  perecntage  of  quartz  or  i 
grit  contained.  There  are  twoprlndpal  grades  of  stone  | 

founi]  ;it  tlir  Xi'\\  Tliiiiiji^Iiii  i  i|u:it  i  ii'-.  which  ai'c  known 

a»  the  Indian  I'ond  and  the  \\  hitc  Mountain.    Uotb  of  i 

these  stones  conie  from  the  «Atm  quarry.  The  White  I 
MountatTi  i-^  mmv  compact  mid  !ia-  a  lim  r  textnre,  and 

the  Indian  Fond  iuclude^i  the  more  laminated  varieties!  i 

of  the  schist.   The  name  Indian  Pond  was  used  as  early  | 

as  1H'20  for  a  stoni^  obtntTK-d  frntu  a  stratuii:  nf  ?ii-,t 
aliout  7  mile."  nouth  of  Pike  SUition,  near  a  pond  known  . 
by  tbe  above  name.   The  stones  from  the  quarriee  at  1 
Liimoille  are  s<t!d  under  Hie  name  of  Lamoille  .■«tones. 
At  Lisbon.  (Inifton  county,  2s.  II.,  there  (hh  uis  a  Hm' 
graiiH  il  4uartz-miea-8cbist  of  a  bluish  chocolate  e«>lor.  I 
which  furnishes  a  .stone  known  a.s  the  cho*'ola(e  whet- 
stone.    It  is  a  medinni  liard  stone  and  is  especially 
adapted  for  leather  and  skinning  knives,  and  it  is  also 
used  extensively  f(»r  sharpening  cloth  cutters^  tools, 
kitchen  and  carving  knives,  etc. 

linhrstotm  and  miU4tone9,—'£he>  American  buhrstone 
and  millstone  varies  from  a  sandstone  to  a  ipiari/  con-  ' 
glomenite,  which  occurs  along  the  eu.-»tern  .slope  of  the 
Apiialacliian  nioiintains.  from  North  Oarolina  to  New 
York,  and  is  known  by  ditlereut  names,  aecording  to  the 
locality  from  which  it  i.s  obtained.  Occasionally  a  gnin 
itc  is  also  used  in  the  uianufactui-e  of  this  stone.  The 
states  producing  bubrstones  and  millstones  in  lHOt  ivere 
New  York,  North  Oarolina,  Pennsylvania.  Vermont, 
and  Virginia,  l>y  far  the  larger  pro<lnction  coming  from 
New  York.  The  bubrstone  produced  in  >iew  York  is 
principally  from  Ulster  county,  and  is  known  as  Esopus 
-(one.  The  Pennsylvania  stones,  w  liicli  are  obtained  in 
Lancaster  county,  an-  known  as  Turkey  Hill  and  Co- 
Cftlioo.  From  Montgomery  county,  Vs.,  h  obtained  a 
buhrstooe  whidi  is  known  on  the  market  as  Brush  \ 


mountain  stone.  In  I>o\vaji  county,  N.  C,  a  granite  is 
(juarried  and  manufactured  into  milktones,  wliich  are 
sold,  for  the  most  part,  in  North  Oarolina  and  Georgia- 

WlicriML-  fnrTuiM-Jya  large  imrr.Uif  nf  '>ii!ir>ti  >u.'>  u.^ro 
Ubcd  in  the  L'nited  ."^tate^j, principally  in  grinding  wheat, 
now  very  few  are  used  for  that  purpose  on  account  of 
the  intrfi.Iii,  tion  llic  r<»ller  mill  process.  Rnlir-tmu'^ 
are  still  used  for  thin  purpose  only  iu  cei*taiu  mountain 
diatrlcts  where  railroiid  faciHties  aro  wanting^.  New 
us4»s,  howi'Vi  r,  tiavr»  arisen  for  the-.e  stoii'v-.  ami  tln  v 
ai'e  now  employed  tjuite  exteiteively  for  grintling  tho 
coarser  cereals,  mineni)  paint  ores,  lertiiiKers.  cement 
fork,  tiarvtes,  and  otlici  niiin'ial-.  Tmi  tln'^i-  jiiir|>o>es 
the  ust.'  i.->  increasing  eacli  year,  although  at  the  census 
of  190S  the  value  of  the  buhrstones  pK>duced  was  only 

al)Oiif  iiin'-sixtli  of  the  \idiio  tif  thfi-r-  n^jmrfi'd  :it  the 
census  of  1.S1S<J.  The  decided  change  in  this  indu.stry 
began  in  1888,  and  there  was  a  gradual  falling  off  until 
I'^fH.  when  the  industry  again  began  to  improve  with 
the  iutroductiou  of  the  new  usets  for  tlie  citoiie. 

Garnet. — Tbe  greater  part  of  the  garnet  that  is  mined 
for  abrasive  pnr]io-i^s.  except  tlic  jimdiiction  from  North 
Carolina,  i.s  used  in  the  manuhicture  of  garnet  paper, 
which  IK  extensively  employed  for  abrasire  purposes  in 
the  manufacture  of  boots  and  --Imm  s.  Nearl_\'  all  tlu^ 
piXHluetion  from  Xorth  Cai'olina  is  manufactured  into 
wheels,  which  are  sold  as  emery  wheels.   The  abruMve 

vaiiii^  nf  _r!U'net  w.as  known  to  tin'  Noffh  Ariu  ra  an 
Indians,  who  engraved  :<helL^  with  tools  consi-ting 
garnet  points  attached  to  wooden  liandles.' 

Ibiring  11>0'2  garnet  was  obt  liiii  !  from  t'onncctieut, 
New  York.  North  ('arnliiia.  aiul  I'l  jinsy Kaiiia. 

In  Coniicctif  Ut,  lu-ur  Uoximrv.  Litclitiidd  c<>uiit\', 
garnet  is  obtained  from  a  ntii  :i  -  liUt.  in  which  it  «)<•• 
l  ui-s  in  crystal.-  from  less  than  u  ijuarter  of  an  inch  to 
nearly  two  inches  in  diameter.  .Vs  the  rock  is  cruslied, 
the  erystals  readily  s<'pai-a(c  from  the  >elii>t.  making  a 
clean  garnet  eoiieentratc.  that  is  ri"a<ly  for  crushing  and 
si/ing. 

The  principal  New  York  garnet  hxalities  ate  near 
North  river,  in  Warren  county,  and  in  Ks^ex  county. 
The  miiu-ral  occurs  in  segrt^tcd  masses,  in  lioth  gneiss 
and  limestone  rocks,  varying  in  size  from  that  of  a 
pigeon's  t  gg  to  a  diameti  r  <d"  Jo  feet-.  Commercially, 
this  giirnet  is  designated  (1)  as  ma^ive  garnet,  when  it 
is  in  the  larger  masses,  whit  h  are  impure;  (2)  a«  ishell 
g:»rnet.  which  nearly  pure  garnet;  and  (3)  pocket 
garnet,  when  it  oecnr>  in  small  masses  or  erj'stals  in 
tbe  gneiss.  Of  these,  the  shell  garnet  in  considered 
the  most  vnlunhlc. 

The  North  Carolina  garnet  <li'jxisits  that  have  l)een 
developed  are  all  in  Jackson  county.  The  principal 
mine  !s  on  Sugar  Loaf  mountain,  about  one  and  one- 
half  miles  from  th(>  railroad.  The  oceurrenees  ai'c  all 
similar,  being  Itjuids  of  garnetiferoiis  giieis-  in  onlinai'y 

'  United  States  tieuluwical  Sarvey,  Twelfth  Annual  Beport, 
Part  VI,  1880,  pagaeos. 
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(foeiss.  These  bands  are  60  or  more  feet  in  width,  and 

av^'iajc  ficni  l')  (()  St  I  jH'i'  ct'iU  of  piriii't. 

in  Delaware  uiiii  Chester  counties,  Pa.,  u  garnet  oc- 
cult* in  smnll  crystals  and  frafroientfl  thicldj  dissenii- 
nnt<*<i  tlirtrnt^h  ii  fjnoiss  whicli  is  liudly  dcconijuKf  .1.  A 
cuiuiideruble  producl,  reported  from.  Delawaif  (•c>unty, 
U3  laiowo  on  the  nuurket  as  rose  {>aniet. 

CryiiftiUnii  '/ifirt-.  Tin-  produotior;  rrvstallint' 
quartz  that  la  iuc-ludt<d  under  the  heiid  of  ulii'atiive^,  i.'^ 
tiiat  which  is  used  in  the  manufacture  of  sandpaper, 

^rr.ni-iiiij-  ^'.n]v.  niM'l  n  \v<iod  fini'^lior.  In  :ui(!tfiun  t<> 
these  uses  there  are  hirge  quantities  of  quartz  .sand  u^ed 
in  the  sionecutting  trade,  especially  br  the  marble 
woiliM-.s.  A  small  amount  of  <|ii;irt/  imlvorizrrl.  rind 
sold  under  tlie  nunio  of  trip)li.  Of  the  production  re- 
[loited  for  19<!>2  the  larger  amount  waa  tised  as  a  wood 
tinisher.  and  was  ohhiined  from  Coniu't-tii-ut.  Wo-t  uf 
that  iis«'d  in  the  nianufneture  u{  sandpaper  was  mined 
in  Tennsyivania. 

/,  r"  .  •  <»W/(  itiid  (rijtitH.  —  Aiuitu;,'-  the  ahrasives, 
infusorial  earth  and  (ripoli  fornRvl  Init  a  suuill  pro- 
portion of  tlie  production,  and  of  the  amount  produced 
h'ss  tli;Lii  Indf  was  aclually  ii^c!  fur  ahnisive  jxirposes. 
Under  tiie  hea<i  of  infusorial  earth  and  tripoli  are 
included  all  p:>rous.  r^iliceou^s  earths  of  oriiranic  ori^fin. 
such  as  infusorial  eardi.  iliiitc'niarcnn-^  cnrllr  :ii;c!  tripnli, 
and  also  a  siliceous  uiau  i  iul  uliirh  i.-,  liic  H  Ni,iur  ironi 
an  impure  siliceous  limestone  hy  the  leacliiuf^  <»ut  of 
the  eaU'ium  mrhoiiate.  Tin- iii:Lli  r:;il  |i!< Minced  in  VM^> 
W)is  from  California,  (teor}.na.  .M;u_\lautl.  Missouri. 
Kew  Hampshire,  New  York,  and  \'ir<;inia. 

Pmn'ic-. — The  production  of  pumice  in  the  l'nite<l 
Stute^i  has  l)c«'n  very  erinti*'  during  the  lime  for  which 
Statii»ti<  s  (»f  this  material  have  bpcn  published,  although 
COnimercial  dep<i-it-  ntv  known  to  occur  in  l:tri.'<'  tjuan- 
tity.  csp<'cially  in  I  laa  and  Nebraska.  On  account.  Iiovv- 
ever.  of  the  distanre  of  these  deposita  from  tlio  rail- 
road, and  from  the  larjje  markets,  they  arc  not  abh'  tt> 
compete  with  the  j)umice  importe<l  from  Lipari,  Italy, 
whidl  ia  ahlpped  lai  L'  ly  us  ballast,  and  wliich.  after 
boinp  ground  and  bolted,  is  s(»ld  in  New  York  at  from  2 
to  '1\  lents  per  pound.  These  Lipari  t]ej>osits  supi)ly 
almost  the  entire  demand  for  pumice.  During  1!'02 
the  entire  production  of  pumice  in  the  I'nited  States 
was  from  the  Nebraska  deposits,  and  was  used  larjrely 
in  the  mamifaeturc  of  aoaps  and  suturing  ptwders. 

Voritndvm  and  emery. — ^The  natural  abtasives  that 
have  the  highest  abmsive  efficiency  are  corundum  and 
emery,  and  there  ia  an  ioerea&iag  demand  for  theae, 


I  which  ia  due  largely  to  the  increase  in  nmnnfactnring, 

I'-'-pf'cially  of  ajrricultiiral  nui.  tiinc-.  ',uf         to  t\w 
j  iiupruved  iutilhud«i  Urnt  liux  e  been  devised  for  imUviiiy 
emery  and  corundum  stones  and  wheels  of  all-  shapes 

and  sizes,  Thcje  abrasives,  maiuifactured  into  whrels 
:  id'  various  sizes,  have  replaced,  to  some  extent,  the 
I  smaller  grindstones  in  mauulacturing  establtahmenta. 

They  have  n\--n  been  mamifaclurcd  into  oilstotn'^  isnd 

whetstones,  anil  have  successfully  coiupeled  with  the 
I  natural  product,  although  selling  at  a  higher  price. 

With  the  exception  of  rertain  cnu'ry  wiieels  made  by 
I  the  silicate  proce^,  uu«.l  u«ud  for  .saw  guuuuerti,  no 
I  hrge  emery  wheela  bat'e  aa  yet  been  made.   Even  if 

la rj.T' vitrified eiia'rv  wheelsconld  benindp.  itisaquestion 
I  whether  their  cost  could  be  lowered  sutHciciitly  to  per- 
I  mit  them  to  enter  into  competition  with  the  grindstone, 

MM'l  !>l-;fi  whether  the  em<>ry  stoni'  would  f|n  sutisfac- 
tcu'v  «  ork  as  the  jfrindstone  for  ceruitn  kintls  of  yrniding. 

Of  the  oorundiun  and  emery  used  in  the  United 
Siatr-  ;d)oul  one-half  is  produi*ed  in  this  country,  the 
remainder  being  ol>tained  from  the  Turkish  and  dreeian 
emeiy  mines,  and  from  the  Canadian  corundum  iidiu-s. 
There  were  but  a  few  tons  <if  coriiinliiiii  ['i  i'duced  in 
the  I'nited  States  in  11102,  the  production  of  thi»  type 
of  abrasivcH  being  almost  entirely  of  the  emery  variety, 
f  Virnii'bnn  was  foniH'rly  r('j.'-.inl<>(!n'<'>.'i-nrrtiiLr  .parinjfly 
in  nature,  l»ut  it  is  now  known  to  have  :i  t  ut  her  wide 
occurrence  and  to  exist  in  oMUniercial  quantity  in 
inntn  I  'l  alities.  With  the  known  occuri'enc<'«  nf  this 
iiiinciul  ill  itiis  country  there  shoidd  Im'  no  liilticulty  in 
such  production  of  it  as  to  fully  sjitisfv  the  markets* 
demand.  t'omjH'tit ion  with  tlu'  Canadian  curiinduni 
will  be  strong,  dmi  if  there  is  a  decrea.se  in  price,  the 
ItM  jition  of  the  de|>osits  for  easy  nrimng an<l  sutiiciciit 
i-ailroa<l  facilities  will  need  to  lie  very  favor;i)ile  if 
thc-y  are  to  Im'  protitaWly  worked.  The  value  of  cornii- 
diiin  ill  U'lej  was  from  7  to  lo  ccnls  per  |M)und  when 
cleaned  and  sized.    Kmcric»  varied  iu  price  frotu  1  to 

wnts  per  pound. 

The  more  promlsiri<r  dciKisits  of  <'orun(lum  in  the 
United  States  air  as  follows;  In  North  Carolina,  at 
Corundum  Hill.  Ma«<m  coiuity;  at  Sapphire,  .Inckson 
county;  ami  at  Hriek  creek, Clay  county.  In  (ieorgia, 
at  I^'uirel  creek,  liabun  county,  ami  in  .Mcwitaua.  on 
the  headwater.*  of  Klk  creek,  (iailatin  county.  The 
emery  deposits  are  iiciir  I'cckskill.  N.  Y.,  ami  at  CheS'- 

k  ter,  Masai.,  the  latter  furnishing  the  most  of  the  emeiy 
produced  in  the  United  States.  During  1903  there  was 
abo  a  small  production  in  Montana. 
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Tabu       D£TAILE1>  SUMMARY,  BY  CUlKIS:  iMtt-Contimied. 


iUlBliia- 


Hi;?ii-«<.iiin 


ConilMiUE 


A«cnii;t'  II II  111 iwTot imi* ' wmft9  pmplojiiiiil  dwitmrttlt montft: 
Mi  ll  l*i  y<'iiM<aiMlo*ci^ 

Jiinimry  ,  

Ktrbnuirv.  

Merth  

Ai>rll  ,  

Miiy  ,  ,.,„  ,  ,  

Juiiif  ............ 

July  J  

Aii|su.Ht  

S<r(Kenil>«r  

odohi-r  

NovriiilM-r  

iK'C^'nitKT   ...I.  ....I.. ...... 

DfiyH  linilcT  ll>>'CWT)i— 
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HHC^'llliniiinM  i-xpi-lm'si:  1 

Tnlul  I 

Rnynltiii*  luad  rent(*l  mine  and  mining  pl»nt.  

Heiti  ••fiiaujt»ttiamjumiimaM,imuim,tMMMmm&titM. 
('Oft  III  -  irt  ii   inn  iwHiftiii  
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BORAX. 


By  JcoBFH  STjnTtHEBa,  Fb.  D. 


The  fii'Kt  conmifircml  production  of  honi.x  in  the 
United  States  was  in  lH6i,  when  1^  short  ton»  were 
mined  In  Oalifornia.  Since  ttiat  ymr  the  production 
has  fluctuated  fmni  iiothini,'  in  ls*;!>,  IH7'>,  «nd  l^^'TI.  to 
short  toiui  in  li*02.  Up  to  the  present  iuvc^tt- 
gation  lionuc  liaa  never  been  eepuKtelj  treiited  in  the 
census  of  niiiir^  iind  mining.  Tkbfo  1  i»  »  sunmur)*  of 
tht)  Mtjaiaticij  for  LW^. 

XahI^K  1. — .^uutwnrri:  l!K>.>. 


XitmUir  nt  mloei  i>r  qiniHW.,  ,   6 

NiidiIkt  ufopemlun.   A 

8itlarU.ll  iiOlclali,  alcfftl^  Me.; 

Nnnitirr..........    I< 

Hnlnricn   JlK.  l-JK 

W.ifi- ..irnmB: 

Av' r,i|^antttav   . 

WitKi-.  „   tlU,«lHi  j 

Ml»c«llKn«aii>  nMoaiii   Ml.tW  I 

Cn^tof.ljpflUOTawlMttMlitb.   .....     tflStlW  ' 

Pmdiu  t; ' 

Otwiititr>aliMll«B  

v»lm  .„.....,.,.  fc,  sss,  (iu 

1  The  L'nUi-fi  Scattfn  GooioKt*'"!  Hun-i'jr  ix'\nMrl*  ID.uM  fJii^rl  tiiiu.  \«lui4  ■! 
S'.i.VV.KI't,  wliirh  fnrltiiira  m\l  thxri  liiD>  iif  iKirit' ■<'UI.  raliiiil  iil  tlM^MOk 
ThiR  hH*"!  rr-pw'W^tifii'iif  n  rrtrttinfiii  'iirr     :M»t  n-ptirlvl  l»y  (lit-  <Vns«m«, 

Tlierc  wore  only  0  produ«-tivc  tuiiiett  or  quarriett  in 
1902,  and  these  were  not  widelj  Bepemted  gefifrrapb- 

ically.  Knitr  wrrc  in  (':difornia.  and  1  encli  in  Nevada 
and  Oii^gon.  Itkich  company  operateti  u  sinj^le  mine 
only.    An  nven^^e  of  eboot  95  WBge-eftmera  for  each 

itiirH»  \^  <Yio\\\\.  For  thr  in(!tisti-\-  ;i  wliolf  n  tnt;il 
aveinj;i*  iui'  liie  year  ot  tuily  ^iiiai  ii  il  employ  (M'i< 
and  wajre- earners  ia  rej»cr<ed.  (  ninpiued  with  the 
nniount  paid  in  wages  and  .sahiries  and  for  niis<  elianerm< 
expenses,  the  cost  of  suppli«'s  and  nuiteriuU  apptuis 
hirj^i . 

Si;;  mines  were  idle  in  lIMCi  in  California.  '1  in 
Nevada,  and  I  in  ()rejrt)n-  and  ut  I  mine  in  California 
d»'>  eiopMieiit  work  was  carried  0«. 

Ciijtiliil  mIimI-  iif  ItiforpintidtJ  ftiiit/Miiiiix.-  Kvery 
avti  vc  company  reported  wa.s  organized  at*  a  corporation. 
TbeircapitaliaaUonappeaia  in  Table  ii.  j 


tknut  9.— CbpanitMtMn  tfiwtfmaMttm^imiitK  I90g. 

.  nlMTof  tni-orpnmt.-il  vonpMllMl  •  .„„  ( 

Otpllllirto'k: 

Ibdil  aullinrUwl  — 

N'umbt'r  of  >harir<   IB,nD 

l-ar  value   |B,]7B,ai» 

Total  i»ut^l — 

Numlier  ol  ahaiei   B,W 

nimlne   |I.IB,in 

DifMcndii  (mM   nn.MQ 

OcnuinMii— 

Aiuliijrl»Ml— 

NlllUlwruf  shMIM......  ,  ,  ,„  r.TX.TW 

llir valiit  ,  .„,,.,  SV.'/tt.CW 

Imikn) — 

NiiniVr  rif  ^hMM  '....„,  h7i,'J!M 

IMrvHliK'    t8:77&,Qm 

Iiivid<'»<1«  paJd   tgtl,(qo 

Pwfrrrt-d— 

N  inln-rotlllMM.....   MlM 

r^i  laim....   KM, on 

JaaULli— *  I 

NiiMfe«r«(ikanti   SSO,M 

nrvaln*    VSO,0tt 

These  compHnies,  as  a  rule,  refine  the  crude  borax, 
and  it  must  Ih*  renuMnbere<l  I  hat  the  cupitalization 
iihown  includeH  that  utilized  for  the  equtpnient  and 
maintenanoe  of  the  reHning  plants.  Refining,  however, 
is  too  closely  related  to  mining  to  allow  of  aatiB&ctoiy 
aegregation. 

The  par  I'alne  of  the  total  amount  of  capital  Htoek 

authorized  for  tliese  com|)anies  was  I  7i>.oiMi,  i-epre- 
sentiiig  8:iit,75o  eharea  of  both  cuoimou  and  preferred 
fitock.  Sharm  to  the  number  of  8S3,S50,  witti  a  pir 
\iiln.'  of  S5::,(Ij!...'mio,  were  issued.  Of  (hese  ."ii2,2.Vt 
share.-^  were  of  cuuuiiou  stock  with  a  par  value  of 
775.000.  and  390,000  nharea  were  of  preferred  «rtoek 

\sit!i  ;\  inir  \  iilni'  ,,f  S-i:.i>.0(M>.  All  the  pIvfelTcri  -toek 
uuthuri/.L'd  was  issued,  as  wait  all  but  i,iiO(.i  shares  of 
the  common  stock.  There  wai^  paid  $981,600  in  dirt- 
den<ls  on  the  coninri 'II  ^tfn  k  isvuc<i.  'I'hi- is  ei|nivalenl 
to  f>.35  per  cent  on  its  par  value.  .No  dividend  was 
paid  upon  the  preferred  stock.  There  was  no  bonded 
indr»?it<>dno><. 

k)>ijitiiynM  tinti  waytg. — The  averagt;  uuuibor  of  wage- 
earneira  employed  during  eaeh  month  of  1909,  and  the 

(■87) 
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daily  rates  of  \my.  ur©  sbown  in  Table  6.  The  impor- 
tanceof  thU  iti  hi^-trv  is  not  to  be  judyfrl  l>\  tin  luuiihrr 
of  men  to  wiiuui  it  gave  employment,  only  174  at  titu 
mnximum,  during  the  cool  months  of  tbo  year.  In 
8Uiiiiii4'r.  from  .Imie  utitil  Septoinlior,  tho  Imxt  in  the 
soutbeasteru  counties  oi  California  does  not  permit 
aotive  operations,  which  its  a  conseqnenoe  are  redneed 

to  u  initiiittiiin.  ( )ti  tho  otuninj;  of  o<ioloi"  woathor.  - 
ever,  operations  are  at  once  resumed,  as  uppoars  from 
the  number  of  men  reported  employed  in  Soptomber 
and  OttolK.'!-. 

Here  relatii-ely  tiigh  rMm  of  pay  are  uhown.  Fifty 
per  cent  of  the  engineers  receired  from  $3.35  to  |3.49 
[XT  diem;  ;i  of  the  0  m<'i  h;iiii(^  got  above  lf>8.5()  jM'r 
diem.  Over  71  per  cent  of  tiiu^e  clatwed  as  miners 
orquarrynipn  received  from  f9.50  to  tS.W  per  diem. 
All  of  the  miiiri  -*  Ix-lprr-  r,l  U-<>tu^-2.'o  tn'>:i>.74. 

Of  "all  otitcr  wagc-carucr^  '  uune  wu.<>  paid  Ictu^  than 
$1.50  per  diem,  ai^  more  than  two-thirds,  or  07.4  per 
cent,  i-eceived  from  $3  to  $.3.24. 

Mechamcnl  pimtr. — Mechanical  power  to  the  amount 
of  338  horsepower  was  reported.  Two  hnndi-ed  and 
live  lu>rf»ppowcr  wen'  funiislH-d  by  •'>  steam  eti^i^ities, 
123  horsepower  by  11  gaa  or  ^^asoline  engines,  and  10 
horwpower  by  1  water  wheel.  There  was  also  1  elec- 
trir  motor  of  I  liorsepower. 

Jfrodiictiun. — ^Table  ^  show4  tiie  annual  producition  of 
borax  in  California  from  1889  to  1903,  n  reported  by 
the  United  States  Geohigieal  iiurver. 

Taiu.k  I'miloHifn      l-ifrr  ,1,  I'lilif-iniln:  ISS:>  li: 

lUn^hil  HUivii  Umiluiileal  l^orvoy,  "HinenI  K(»iiiit>4  ot  Uii-  L'iil(«d  ^tw," 

IflBBi) 


of  the  863  tonH  of  borio  acid  reported  by  the  Geological 
Survey.  1'he  deerease  in  t)Utpiit  for  these,  years  is 
apparent  only,  for  it  must  be  borne  in  mind  that  the 
figures  of  production  are  for  both  crude  and  refined, 
and  that  tlie  projxirtions  of  eaeli  may  vary  ffn  aily  each 
year.  The  tendency  of  late  years  iuu  henu  tu  do  aa 
much  refining'  or  concentrating  tm  is  possible  at  the 
plaee  of  pi-cxbiction.  'i'huN  iu  IlMi-i,  while  4.'l,0lo  short 
toiut  of  crude  ore  were  mined,  4U,410  tons  of  tbi« 
re<«iTed  some  treatment  at  the  mines,  mnkin<r  l(;,.>lt3 
tons  of  refined  j)roduct,  whieh,  witli  the  remaining 
2,t>iH>  tons  of  crude,  eompricie  the  If,  142  tons  reported. 

Table  4  gires  the  prmluction  of  borax  and  boron 
eompoiiiiil>  in  the  princi|>al  jirodueing  <'<iunti  it  s  of  the 
world  fi-om  IH'M  tu  lilUl,  inclusive,  as  repoi-tcd  by  the 
United  States  Geologioal  Surrey. 

Taih,b  4.-^}V  produelion  <^  bomr,  boraIrM,  lie.,  in  lh«  ptininpaL 

<  (iiiii(ri<'*  '•{  till'  inii-IH:  tsw;  In  I!)')!.' 

(UutUMl  HtttUtfi  l-tVt III ikU tii  aurvuy.    Mi I3t-I1.J  ilvMjur^'ua  < i(  the  I  nltc^i  ^titu^" 

(Mutrle  torn.) 


VKJtH. 
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Mt.. 


3.a66 
6w7TO 

C7H 

Km 


m.m  ! 
sas.tm 

fl9.400 

I,ui3,«aa 

1.111.;,  1 1« 
J.  -v;*.  (II 1 


■  liM'lit<K«'n>All<|UttntaiKs  HUd  valuvQf  wmti,  niiucd  iiiunttixi  uid  Mcnuln. 

t«>M|iiiinto  vitmoa  nvMl  the  opemnom  at  aliigle  oficMtimL 

Since  lSt!4.  when  the  lirst  |n  i  "iiniii  m  wa-  I  v|n>rtcil. 

150,364  slioit  tuns  of  borax  have  Itecn  prixluccd  in  CiHi- 
f  omia.  Tkv*  is  practically  the  production  for  the  whole 

Cnited  .States,  Prior  t'*  tlir  nuiiif>rr  of  -Imif  t. in- 
produced  annually  had  pu.s.>>ed  the  tliou.sund  mark  only 
in  l»7li.  mt>,  Ifm,  1886,  1887,  and  1888.  In  1889  the 
pro<liietii -aiik  --tii/iidy  1i('1f)i\-  tlii~  iinuk,  only  to  rist- 
with  u  bound  in  lfi!»o  to  tons,  the  greatest  up  to 
that  time.  From  then  until  1900,  with  the  exeeption  of 
|SJ>:1  when  there  was  a  temporary  .^etbaek.  it  •fradimlly 
incritosed  to  2o,5;i7  tons,  lu  i^Ol  a  production  of  2ii,  'J'-i  I 
tons  was  reported,  and  in  1909, 10,143  tons,  excluaire 
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3,  MS 

A 

I  Kn.in  iitncial  npoctoot  tb*  MHweUiw  eowiMtm  cxM|it  (ha  Untied  Blalctu 
*  FtlK^l  ycttTB, 

«Tatal  csnorliL  UUI  to  1101.  uaiMuiUid  lu  4lJttl  turn,  *aln«d  M  CMMHIk 
'BlaOiUniio*  y«t«vaiJ«tiU>. 

The  control  of  the  homx  industry  in  the  world  is 
now  practically  in  the  hands  of  the  Homx  Consolidated 
(Limited),  an  internalioiuil  trade  combinatiou  which  was 
formed  in  1898  with  a  capital  stock  of  £1,400,000  to 
aeijiiire  all  the  imjMirtant  borax-proilm-inijf  j)roperti<  s 
in  the  world.  This  concern  owns  or  controlo  liorax 
lands  and  refineries  in  the  ITnited  States,  Kn>rlaiul. 
Franee.  Chile.  I'erii.  and  Turkey. 

The  future  of  the  liorax  indwitry  indicates  an  increased 
demand  for  homx  and  boric  Mend,  a«  well  as  an  increase 
in  tlie  luimlK'rof  industrial  puriK)ses  to  whirh  these  and 
tboir  compounds  are  applicable.  At  the  present  time 
the  various  industrieH  in  whieh  boron  oompoands  are 
ii-c  l  iii'  liul''  till'  iu:iiiut';n-<u:i-  'ni  I'urthen,  cliiua.  and 
jjlajvs  ware,  euiuueled  ironware,  smelting,  tanning,  calico 
printing,  cement  mnking,  color  manufactare,  bleaching, 
^1  i:i] itiiiikiiiL:'.  tiii'l  mi-;it  pru'kinjj.  Bonm  mnipoiinds arc 
al.so  used  in  hiundrias  and  for  many  iioosebold,  toilet, 
and  snrgieal  pnrpoees. 

Theri'  ]in<  ho.m  ■oiisirlcnilifi  (li.^i-ussion  as  to  the  iis«« 
of  boric  acid  as  a  preservative  for  food,  and  the  pre- 
pondeninee  of  the  evidence  aeems  to  he  in  favor  of  its 
r.|ii[iliiynifiit  ill  -rn.'dl  <[it;iMtittes- mi  nntiroly  lt;iiiiil('<- 
preMcrvalive,  but  only  a  small  propirtiou  of  thi'  total 
supply  in  the  world  is  utilised  for  this  purpose. 
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In  order  to  provide  data  from  which  may  be  oaksu- 

Iat«<l  an  ostiuiatf  i-f  tlio  <'iiii^ninjitinn  of  hnrax  and  1k»i-oii 
salts  iu  the  United  &t«tei»,  rai>le  .*»,  f*ii«»wiiig  tin-  im- 
pmrta,  baa  iMen  prepared  by  the  Uoited  States  Oeolo};- 
ical  Survey  fruiii  tlie  reports  of  the  United  States 
Treii-sii r\  nepartiiietit. 

Takub  5. — Jn^tort'  of  borm  and  bvraie*  into  tii*  IMHed  HUitti:  ISdu 
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A  detailed  summary  abowing  the  statistica  for  borax 
during  1903  is  given  in  Table  6. 

DBSGKIFTIVB. 

Jlittorical. — The  (KH  iirience  oi  borax  in  the  United 
States  WHS  <lise()vered  in  California  l»y  Dr.  .N»hn  A. 
Vcatcli.  .laniiary  l.s.">(i.  Having:  boiled  u  siiuill 
quantity  of  water  from  Lick  Spring  (then  known  ns 
Tuscan  Spriinr),  Doctor  Veateh  noticed  that,  as  tln> 
water  cooled,  erystals  formed  luid  udhere<l  to  the  sirli-s 
of  the  ve.ssel.  'riies*»  erystalsju-oved  later  to  be  sodium 
biborate,  or  liorax.  .Shortly  afterwaitls  Do<  tor  Ve!it<  li 
found  Kiiiall  ciutiiititie»  of  liorax  at  the  mouth  of  the 
Pitt  river,  in  Shasta  oouuty,  and  traces  of  this  salt 
in  numerous  springs  m  the  Coast  Knn{<\>  mountnins; 
but  it  was  not  until  September,  IS.'iti,  that  he  dis- 
covered the  I'xtensive  in;ii>li  di  pctsit.s  on  the  eastern 
side  of  Clear  Lake,  in  Luke  county,  which  subm)- 
quently  furnished  n  lar^'e  share  of  the  borax  produced 
in  the  United  States. 

The  year  wituetMiKi  the  beginning  ot  the  borax 
industry  in  this  country.  In  that  year  13  short  tons 
(2i,3o4  pounds)  <>\  l  oi  uK  weii>  obtjiined  liy  evaporatiiijr 
the  saline  waters  from  Borax  Lake,  adjaeont  to  and 
cnnnected  with  Clear  Lake,  in  Lake  county,  KO  miles 
north  of  San  Francisco.  Lat>  r  the  w:i(i'r-<  nf  (tie  luki- 
were  enriched  by  the  addition  of  cryatalUue  borax  col- 
lected from  (he  allmliiM  marshes  surrounding  the  hdce. 

T'lilil  tlio  early  seventies,  tin-  outjuit  <if  Kumx  in  ChI 
ifornia  wu»  obtained  solely  froiu  tho  waters  of  Clear 
Lake  and  other  lakes  in  tlie  state,  bnt  after  tiiat  time 


the  diseovery  of  large  quantities  of  pure  bomx  in  many 

iif  the  iilkaline  mai'shes  in  easd'ni  Culiforiila  and  west- 
ern Nevada,  uiiwed  the  aljtuidonincnt  of  the  laku  retin- 
eries  and  the  erection  of  new  plants,  notably  near 
Columbus,  Nev.;  ;it  Srurle.s  marsh  iu  the  Atnnrg^jsa 
valley;  and  at  the  mouth  of  Furnace  creek  iu  Death 
Valley,  Oalifomia.  Despite  the  difficulty  and  great 
cost  of  trnn-^poi-titnj-  tlie  i-efiued  product  by  teams  100 
niilc^  to  the  railroad,  the  reliucries  cuutiuued  iu  tiuc- 
cessful  operation  for  i«Avonil  years,  until  tlie  rehitively 
InrLf?'  inci-pjisi^  in  the  iloiiii'^tii-  output,  toirothcr  w  ith  the 
iiH-reased  import,-  t'n>m  Italy,  .so-miuced  llie  price  that 
tlie  working^  of  the  marsh  deposits  l>eeamc  no  longer 
prolitalde  and  the  retiiiericM  Were  I'loscd  ddwn.  About 
the  year  l.sjKt  it  was  found  that  the  Im>iu,k  ci  u.^t  on  mauy 
of  the  marshes  had  lx;en  formed  by  the  leachin}jps  of 
beds  of  ealciiuii  iMintte  (borate  of  lime)  in  the  Tertiary 
lake  Kcdimeiit-  in  that  region.  Owing  to  the  hirge 
e\t.  tit  oi  thr><  bedded  deposits,  wUcb  pofiBtiBtted  also 
the  double  advantage  of  eontaiidng  a  purer  grade  of 
mineral  and  of  being  more  easily  accctMiblc  than  the 
marsh  deposits,  the  borax  indu.stry  as  it  existed  at  that 
lime  was  revolutionized.  A  mine  was  stjirtwl  on  a 
beddixl  deposit  of  fi\)m  (!  lt>  1<)  feet  in  thicknes.s  at 
Borate,  li'  miles  northeast  of  Daggett,  Cftl.,  in  San 
Hernardiiio  county,  and  ;i  rffiiiinf.'-  plant  was  ere<  ted  b}' 
the  Pacitic  ('oii.st  Bonix  t  'oiiijiaiiy.  This  company  was 
organized  in  and  at  the  present  time  is  the  chief 
producer  of  boni.x  in  the  United  States,  as  well  m>  the 
pi-odueer  of  a  large  jwrt  of  the  output  of  bori<-  at  id. 
The  ore  at  Borate  consists  of  colemanite  (a  calcium 
borate  mineral)  iu  large  masses  more  or  le.ss  connected 
by  stringers  and  band-  in  a  l»od<led  deposit  of  from  5 
to  m  feet  in  thicknes.-.  interNtratilied  in  lake  sediments. 
The  gwal  value  of  this  deposit  led  to  extensive  proe- 
jM>ctiiig  ill  other  parts  of  the  state,  which  has  re-«ulted 
in  the  diwovery  in  Death  Valley  of  enormous  ijuanti' 
ties  of  colemanite  reported  to  c.\cccd  greatly  in,  due 
the  deposit  at  Borate.  lioth  at  Borate  and  in  1  th 
Valley  the  deposits  are  of  similar  ocr-urrence.  I  j 
contained  in  ti  regular  stratum  intcrU'dded  with  .seu. 
indurated  sands  and  clays  which  comprise  the  luilk  of 
the  strata.  These  beds  nvo  rr;_'Tirde<l  us  of  Tertiary 
age,  and  are  supposed  to  have  l>een  deposited  from 
inclosed  bodies  water.  Large  plants  for  the  concen- 
tration and  relining  of  the  crii<le  ore  have  in-en  erected 
in  Oalifornia:  -Vt  .Mumoda,  near  San  Francisco  (inop* 
erative  daring  I!h»i').  at  Marion,  and  at  Daggett.  The 
largest  borax  i-etini'iy  in  the  United  States,  however, 
is  at  Bayonne,  >iew  Jersey. 

B«mm>  of  ths  htmai  tndiuiry  durintf  IBOH. — There 
wi'ic  4  roiiipiiinixs  engagi'il  in  the  tmrax  iii.Iii>fiy  iu 
California  during  iyO:i— the  I'acilic  Coast  Bomx  Com- 
pany, the  American  Borax  Company,  the  Western 
Bdiuv  AN'di  kv.  and  tlic  Fi-.i/icr  T?iir-;itf  IMiiiiriLr  t'()iii{);inv. 
The  PaciJic  C<»isl  Uoni.\  Company,  continued  to  auppiy 
a  sufficieot  qoaotity  of  borax  to  satisfy  tlie  requirementB 


Digitized  by  Google 


MINES  AND  QUARRIES. 


of  the  market;  and  apart  from  \U  operadona  at  Borate, 

pnispivtinir  w  ni  k  foi-  otlirr  i  i>lriii:itiiti'  drpcisit-.  Iiih  Ivron 
carried  on  in  Dtmth  Vitllc\v  uiidiuucb  additiunal  property 
Inui  been  acqnirvd.  The  deposits  in  Amarswia  Valley 
wort'  carefully  cNaiiiiiici!  iiiid  luriri-  -uiiipli'  lot-;  nf  or.- 
wen-  tnui!»|)ortL>d  by  trartiuii  eiigiiuw  lo  iMuiiville, 
ndW  distant,  and  thence  bv  rati  to  the  refinery  for 
tcstinji-  tlio  qtmlity,  in  nrfh  \  to  dctiMiiiinc  tlir  \;iliii'  of 
the  pnipeity.  The  large  himix  ivlinory  at  liayonne, 
N.  J.,  waa  destniyed  by  fire  in  April,  lAOS.  bnt  lun 
sin*"**  been  r-nfirt-ly  ri-huilf. 

The  American  Borax  Compsuiy,  i?*  under  ihr  control 
of  the  Standard  Sanitary  Company,  of  Pittebarg,  Fa. 
The  plant  of  thi^  conrrTi]  fit  I'>n^''f,Ttt  liif^  fx'rn  ^really 
extended  t>y  the  addition  of  two  2o,0(Nl.gallon  taaknor 
d^^ters  tor  the  treataaent  of  the  erode  material  from 
tlic  a<ljm-i'Tit  tr.nfl  flr|M">sit-;  ')y  the  '•■tilphttric  •c-id  pr<M-f>«s. 
which  is  reteri-ed  io  in  dctnil  later  in  tliis  rejxnt.  'I'ho 
enlarganent  of  tbitt  pbnt  hati  greatly  increamd  the  out- 
put of  hoHr  itfi.rl  roiicftitnttes,  and  the  rr'siilt-  have 
Iwen  .■iaiiHl««  i«»i_\,  tlml  a  further  e\t(  usi<»ii  uf  the 
plant  at  DagJi^>tt  is  cuntemplated.  A  new  reKncry  is  in 
coursi!  of  ei-et'tion  at  Pittslmr^.  to  which  will  he 
shipped  tlie  coneeiitnUes  from  Paffjrett  fiir  the  tiiml 
retininy. 

Till'  mines  of  tiie  Western  I'oniv  Works  »r.'  locate*! 
in  Inyo  county,  aniltli<)se  of  tin  Krazier  Borate  Miiiiajf 
Compmiy  in  Siin  Bemanlino  county. 

Apart  frntn  the  output  of  the  alK)ve-name<l  i-oncenw, 
a  {onall  quantity  of  horiix  has  been  obtained  from  the 
marsh  de]M>sits  in  California  and  Nevada,  but  tlie  total 
amount  produced  from  thes4»  sca(tei-«'d  sources  has  U^en 
of  so  little  compaiitti^  e  importance  that  the  Imhiix  mar- 
ket was  in  no  way  atT^cted.  I'unrii.  the  pH>t  few  years 
Orp$;on  has  cotitriliuted  to  the  duiuctttic  iwpplf  a  small 
quantity  of  borax  from  the  marsh  deporftfl  in  Harney 
county'.  Thr  onlimt  Ikis  averajjed  alwuit  4iNt  tons 
annually  except  in  I'.HM,  when  12U  tons  wei-e  reported, 
as  the  mining;  oj^erations  had  given  way  ffreatly  to 
development  work.  The  chief  borax  producer  in  this 
state  is  the  Kose  Valley  homx  Company,  controlling 
3,000  acreA  of  rich  marsh  land  near  Lake  Alvord  in  the 
southeastern  part  of  Harney  c<»iuity.  The  total  area 
of  the  deposit,  which  ia  south  of  the  lake,  aggregates 
approximately  lO.OOO  acres.  The  iironnd  is  level  and 
treeless,  and  is  ini  rn-tril  with  a  I;i\i  r  -<  \i  i;il  inches 
(hick  containing  in  udditiuii  tuMHlium  lH)rate  numerous 
other  salts  of  i«>dium.     Durint;  the  lon^r  Hummer 

montiis  the  lon-r  -ui  fac  ilr|>Msii  1^  >Iio\»  Iril  iniip  -inuill 
bea|JK,aQd  iii.suljscqueutly  n-placed  with  an-cond  incrus- 
tation within  a  coropamtively  short  period  of  tin»e. 

The  stiH'k   of  rrildc  lllllt.')        coliri  ti'il  ilin  ihL:   till'  --lllii 

mer  ii«  fufficieut  U)  enable  tlie  retinery  to  continue  in 
operation  throujrhout  the  entire  year.  The  crude  min- 
eral, contaiiiiiii.'  fi<iiii  to  I'll  ]»'r  .  cnt  of  hori<'  acid  in 
combination  with  a  sodium  l>ase,  is  shoveled  into  taHk« 
oontainittg  boiling  water  to  which  i»  added  a  proper 


I  qnantity  of  chlorine  gas  or  salpbarie  acid  to  decompose 

the  iilkaii  sfiUs  and  tluis  lilir  nite  the  horic  acid.  After 

I  a  treatiuciit  of  twenty-four  hours  in  the  tank  the  clear 
snpematant  liquor  la  withdrawn  to  the  irrystallizing 
aiel  :ilIo\\i  (l  r<i  mol,  which  .  iuiM'^  tlic  ftoric  a<"id  to 
sejjarate  in  the  fijnii  of  crystaLs,  leasing  a  mother 
liquor,  which  is  twed  repeatedly  until  it  oontainH  raffi- 
i-icrit  -imIIuiii  >iilts  to  \v:irriint  n  -cpurufc  ticntriu'iit. 
(frriirri  lit;: — The  principal  minerals  containing  boron 

1  are  as  follows:  Sossolite,  boric  aeid  (H,BO,);  botu 
ftiiu  al).  ^orHuni  bifionite  (Na  H,<>  loII.Ot ;  ulexite 
(lioromitroi'alcite)  ((JuNaJi,0,.Sll,()) ;  colemaaite  (im- 

■  pure  varietaee,  priceiteand  pandermite),  raldum  borate 
(('a,H40,,..-»ir,0);  and  lM)raeit<'  (sta-^-fiirfiti ).  n)a<;nesium 
liorate  (2Mg,lJ,0,5.M>r('l,).    Boron  is  also  a  coostit- 

I  uent  of  several  common  NiUcate  minerala,  notably 
tourmnlinc  niid  ilntolite.  Hoiax.  sodium  liihorate 
(Na„H,(>;.loH,0).  it*  the  only  important  salt  derivinl 

I  from  boric  aeid.  It  occurs  native  in  Oalifomia,  Ceylon, 
and  Thil>et,  nn  l  froTii  the  last  named  place  it  is  obt<»ined 
ill  the  funii  of  tincal.  uii  ijupure  crystallized  liorax  ooii- 
tniningealcimn  and  miiji^iie.siiini  sulphatee  and  chlorides 

j  and  a  ^'reasy  substuiiee  which  is  adiK  d  pivsninably  to 

,  prole<t  the  crystals  from  effloivsceun  uad  breakage. 
The  tincal  is  purified  by  dissolving  in  warm  water  and 
adding  liinewuter  and  calcium  chloride  in  oi-di  i  to  ]in' 
cipitate  the  j;rea.se  as  a  lime  Mmp.    After  filtering,  the 
pure  crystals  of  boric  acid  are  obtained  by  evaporating 

the  .solution. 

I'hjfittiiil  ami  fli,  iiili'iil  •  Itiiriii  trriiitii-x.—  SeviTill  foniu* 
of  borax  are  used  in  industrial,  medicinal,  and  labora* 
tory  processes  -  the  princi|Hil  one  beinjj  prismatic  sodium 
borate  (Imrnx.  Na,B,0-.loH,()).  There  i>>  a  second 
variety  called  "'octahedral  borax"  which  contains  live 
I  molecules  of  water  of  ctystallusation  (Na^,0,.5ll,0)f 
I  forminff  octahedral  cTysbil^.  The  latter  variety,  tmlike 

prismatic  boiiix,  l>econies  opacpie  upon  exjHJMire  to 
I  moist  air  and  is  converted  by  the  absorption  of  water 
I  into  the  prismatic  form. 

I  .V  pi"operty  of  molten  borax  of  ^reat.  utility  in  una- 
I  lytical  re«ean'b  is  that  of  dis.solvin^  various  motallio 
I  oxides,  thereby  forming'  tntiisjuirent  glasses  of  charac- 
teristic coU)i->.  By  uiakin^''  a  lionix  bead  on  a  liKip  t)f 
I  platinum  wire  held  in  a  blowpipe  dame,  and  disaolving 
I  therein  the  suhetanoe  under  examination,  the  prec«nce 

of  certain  metals  if  i  a-ily  distinjjuisln-d. 
I  Borax  is  aUo  of  great  value  in  a»sayiug  gold  and  m1- 
I  ver  ores,  beinpr  used  to  dissolve  and  remove  the  ha«e 
niriaN  f I  i>m  tin'  mcfallii  lend  buHon  <-outainin}r  the  »,'ol(l 
'  and  .silver  of  the  c^uuiple  of  ore  tested.  This  pi-opcrly 
'  of  diiwnlvin^  oxides  is  utilised  also  in  soiderinff  and 

'  11  iiiL:'  iiii'tal^  lliat  a;r  oxiiliza'di'  li\  ln-at:  llie  iintllei) 
Ujittx  absorbing  any  oxitles  formed  whose  pre<>eiKe 
[  mechanically  wonid  prevent  the  close  adhesion  of  the 
ini  lat-  -o  tic<  i'-h;u  v  for  a  priqM'r  weld  or  ^olilerci]  'y'n\\. 
I      Among  other  important  uses  are  as  a  constituent  of 
!  Rtrass  or  pute  for  making  glam  and  enamels;  as  a  glass 
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ior  line  cartlu'iiwan-;  in  coiiiltinatioii  with  shi'lhic  us  si 
,varnLsli  for  stiffeniiiir  felt  Imts;  witU  ca>iuiu  us  u  sul>s(i- 
tute  for  ftmn  iinihic.  aiut  (on  nooount  of  ite  aiitist>))ti(' 
([nitlitic^M)  ua  a  household  Mtap;  as  an  ingredient  of 
variuuH  connetic«;  and  as  a  solution  for  deansiof;  the 
bair. 

Boric  acid  (IIjlU)^)  (old  namo  Ijoracic  acid):  In  Tus- 
cany the  vapoi-s  escaping  from  i\w  hot  sprinjjs  and  fi-oin 
opemngsin  ttie  ground  (funiiiroles)  contain  Ivorir  acid, 
nnd  in  sotne  plains  this  siilistancf  is  o)>tai nod  as  crystals 
liy  the  cvajKiration  of  water  from  those  fiimarolos.  The 
crystals  or  crusts  produced  naturally  fonu  the  min- 
eral 8«88oUte.  The  crfsfeals  of  boric  acid  are  white  in 
color,  laminated  in  iiiructure,  and  poMsoss  a  mother-of- 
pearl  luster.  They  dissolve  readily  in  hot  water  tbou)r|i 
very  slij^htfy  in  oold.  Upon  being  heated  to  ItiO^  <J. 
they  lose  ooe-balf  the  water  of  ervetallmtjon  and 
Ihh'oiuo  tninsfonned  to  pyrolioric  auid  (H,H,0;).  At 
a  nnl  heat  all  of  the  water  \»  expelled  and  iMirie.  anhy- 
dride (UjO^  resnlts,  which,  eyen  at  hijjh  temperatures 
is  stable  and  nonvolatile,  and  for  this  ivason  it  is  ahl(> 
to  decompoee  nearly  all  of  the  metallic  sulphates,  form- 
in{r  when  fnsfHl  with  them,  metallic  boratpfl. 

Fused  lx>ri(  niiliydride  when  cold  n-cmMes  ordi- 
nary glass  in  tran!>parency,  haixlnesH,  atid  brittlenea». 
The  chief  uses  of  boric  add  are  in  the  manufacture  of 
horax;  in  making  colnrnl  i/lu/.r-  fof  tin-  (icrnnition  of 
iron,  sti'ol,  and  other  metallic  objects;  in  cmmtols  and 
glaaea  for  pottery:  in  the  manufnctiin*  of  flint  }rlass 
and  str«--  i>r  pui-ic  lr<ini  wliidi  artilii  iut  --liMir-  ;ii-<'  tut: 
inuialcingtiuiguet'.Hgruuu;  avs  uu  auUsiiptic  iu  mudicinu 
and  surgery:  and  ha  a  pt«aerTattTeforfi«h,  meat,  milk, 

and  other  fru i^I^. 

The  principal  muihuds*  used  iu  the  oianufacture  of 
boric  acid  are  thus  described : 

T!i'  i  hh.n  i,.  }!'  -■■')■'  piC'  -KK. — In  this  pnH-ess,  wliii'h 
is  used  tu  some  extent  in  Euglaod,  the  crude  coletnaintu 
in  powdered  form  is  suspended  in  water  and  heated  to  TO^ 
C:  then  chl<)rine  rrt~  t-  [las-nl  intollic  lii|Uiir:mil  i>Mi't- 
oil  the  coleiuanite,  forming  boric  acid,  calcium  chloride, 
and  caloiom  ehlorate.  The  greater  part  of  the  hori« 
acid  <'rvstallizes  out  u|)on  (-(Kiliti":-  and  is  sul)s4'qttf>iitl\ 
purilied  by  repeated  crytitallizutions.  The  residue  solu- 
tion, eallw)  mother  liquor,  is  uued  many  times  imtil  the 
uccunudaled  calcium  aalttt  begin  to  oeparate  out  in  the 
form  of  «'i"vstttU. 

Til-  /ii/ili'oehhrie  <i<  i<t  ^nftceu. — Tlie  mode  of  pro- 
cedure in  this  process  is  as  follows:  Two  parts  by  weight 
of  liydr<Kbloric  acid  and  four  parts  of  wat«'r  (the  volume 
of  the  latter  being  kept  constant)  are  used,  in  which 
the  calcium  liomte  is  l)oiled  until  dissolved.  The  l)oric 
add  i«  then  ery»tallixtHl  out  of  the  cooled  lii|uor.  leaving 
Che  calcium  chloride  still  in  solution.  Hefore  the 
crystals  are  in  pro]>or  condition  for  ])U4'king  and  ship- 
ping, an  additional  treatment  is  neces.'*arv.  which  con- 
aiats  of  draining,  ^*  whizzing,"  and  washing  with  cold 
water,  concluding  with  a  second  apd  tinal  "  wbissing/' 


In  (iernmny  the  hydi-ochloric  acid  process  is  us<>d  to 
extract  the  lioric  acid  frotn  the  lM)racite  cnntaiiu'd  in 

I  the  famous  Stassfiirt  salt  deposits.    The  material  is 
crtuihud  and  trojited  with  liydrocldoric  acid,  the  result 
ant  pasty  manis  is  dissolved  in  lK>iUug  water  and  the 
solid  material  separated  and  removed  by  filtration  or 

'  dccantation;  the  clear  s(»lutton  is  then  crystalli/e<l  in 
iron  tanks,  yielding  pur«-  crystals  of  buric  acid.  The 
chemical  reaction  involved  is  (2Mg,^0,J,  MgCI,+ 
12Ha+lsH.O = TMgC^l,  -I-  1»!H,«0,. 

TTte  »ulj}hui-if  oc!<l  /troitm.  —In  this  piXK'oss  calcium 
borate  is  treated  with  sulplmric  acid,  the  reaction  yield- 
ing soluble  borie  acid  and  precipitated  calcium  sulphate. 
The  boric  add  in  obteined  by  leaching  with  hot  water, 
the  solution  so  produced  Iwingconcontnitoii  bvevaixJl*- 
tion  until  the  crystals  of  boric  acid  eepai'at4>  out  from 
the  solution.  In  Califomia  the  process  is  si  ightly  modi- 
lied.  The  borate  mud  is  lK»iled  in  huge  tank^  with 
water  cootaining  sulphiiroiw  avid,  which  decompaam 
the  calcium  borate,  thereby  liberating  the  borie  acid  in 
the  solution  and  leaving  the  calcium  in  the  form  of 
insoluble  calcium  sulphate.  As  before,  the  boric  aoid 
is  dissolTcd  by  leaching  with  hot  water,  which,  how- 
ever, exlru  t^  :iNo  a  small  tpiantity  of  other  soluble 
salts.  For  thi^i  i*ea<ion  fractional  crystallization  is  neces- 
sary in  order  to  obtun  a  fairly  pure  product.  In  a  few 
w«)rks  the  insolublo  i  ali  iiun  sulphate  is  seiiaiated  and 
removed  by  parsing  the  muddy  solution  from  the  tank« 
thmii^  filter  premes. 

'  Tlic  ■•ul]i!iin  ii  .irid  process  is  .sometimes  used  to  de- 
cuwposc  the  boracitc  uf  the  Stuisiifart  deposits,  and  in 
this  case  Ep«om  salt  is  obtained  as  a  by-product  from 

the  HKii_'n('-~iuiii  -tilplnttc  rtmtained  in  the  iiKjrlicr 
liquor,  according  tu  the  following  chemical  reaction: 
r3Mg,B,0,.),  MgCI,  -f  7H,S0,  -}-  18H,0  =  7Mg80.  + 

•_'n(i--i«;ii„m),. 

Tlu  ammoiua  procerus  or  bigot  j/rooim. — Boric  acid 
produced  by  heating  in  a  clomd  vessel  100  parts  of 

rdlnnanitt'  nnrl  K'O  parts  of  anunoniuni  •^nlphiitc.  The 
product  of  the  iirst  reaction  is  anniioniuiu  borate,  which 

I  is  later  decomposed  into  ammonia  and  Imrieacid.  The 
imunonia  is  cotirlcn^ctl  nrnl  ((>llr>cted,  and  the  hov'w  iirid 
is  dijM>lvcd  from  the  residuum  by  leaching  with  water 

I  and  concentrating  the  resultant  aqueous  solution  until 

iTs  ^t.Hl^  <tf  111  irii-  -AVi^  foniird.  The  ci  y>(al-  iivv  (Ih'ii 
n-movcd,  »^jtsit('<i  with  wuu-i  until  free  from  a<lhci-ing 

I  mother  liipior.  dried,  and  packed  for  shipment  to  the 
market.  At  times  the  crystals  are  ground  to  a  fine 
powder  before  being  jwcked  uiid  shipped. 

I  TTie  maxw^v-  t It i;  uf  h,,,iij-  fron,  h,n,-  iiiiil.  The 
process  genersilly  used  to  make  bonix  from  boric  acid 
is  briefly  siunmarized  as  follows:  Kipial  tpiantities  of 
»'ryst)illi/e<l  so«lium  carlK)nate  and  water  ai'e  heated  by 
steam  in  a  lead-lined  vessfd,  and  U>  the  sidution  thus 
f>l)tained  sufficient  Ijorio  acid  is  gradually  addo<l  to  com- 
bine with  the  sodium  carbonatoand  form  the  borax  salt 

I  (Ka,B|0,),  10H,0.   Another  process  is  to  prepare  sola- 
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tions  of  ammonia,  sodium  nitrate,  and  boric  acid  in 

(ho  projjortions  of  two.  one,  and  two,  rospo<  tivf>l\ .  By 
beating  tliis  mixture  and  distwlving  in  water,  boi-ax  and 
ammonium  nitrate  are  foimed.  In  both  of  tbese  cases 
th«»  fr\"stnls  of  lM)nix  urc  ultimately  obtained  by  tlic 
evaporation  of  the  solutions  containing  the  borax  salt 
7%e  manufae^re  of  horaz  fnm  eofemaniie. — At  the 
bomx  ii'lincry  in  AlHuioda.  Cal.,  the  process  used  to 
convert  ooleutanite  into  borax  crystals  i^*  briefly  out- 
Kned  as  follows;  The  crude  oolennmite,  obtained  direct 
from  the  mines,  is  first  broken  into  lumps  of  from 
three-foartbri  to  1|  incbeii  in  diameter,  tlien  reduced, 
hi  a  grinding  mill  to  the  size  of  fine  sand,  and  finally 
jiitssed  through  rolls  which  grind  the  material  to  the 
finenets  of  flour.  The  floured  product  is  tiausferred 
to  an  iron  tank  puttly  filled  wftii  water  eontaming 
in  solution  the  proper  proportion  of  sd  Jiuin  cjirhonate 
necessary  to  decompose  the  calcium  borate.  (A  ready 
and  cheap  supply  of  sodhim  carbonate  ia  obtained  from 
Owens  Ijuke,  Cal.  I  Heat  is  applied  to  the  tank  and 
the  contents  boiled  and  thoroughly  agitated  by  raeam> 
of  a  mechanical  i^tator.  After  a  dtort  time  the  chem- 
ical re«<  tion  liiis  Im'ome  completed,  ttir  (l.ni1il>  .lecoiii- 
position  being  the  change  from  calcium  boi-ute  anil 
Rodinm  carbonate  to  calcium  carbonate  and  sodium 
Ihinitf.  The  sodium  'Mnati  lu  iii;,^  ~i>IiiMe  is  extracted 
from  the  intwluble  calcium  ciu  l>onutt>  by  leaching  with 
hot  water,  which  diasolvea  in  addi^on  a  small  quantity 
of  other  soluble  salts  from  the  impurilies  in  the  ore 
and  Hodium  carbonate.  An  a  consequence  die  crystals 
of  bomx  obtained  by  cooling  and  evnponiting  tiiis 
solution  in  lank-  are  of  a  <liirk  color  and  somexvliut 
impure.  They  oiv  puritied  by  a  second  solution  in  hot 
water  and  a  second  erystalliieation  in  a  Npecial  vat  hav- 
ing a  M-ries  of  sus]M>nde4l  wires  on  whi«-li  the  ])uivr 
lK>mx  cry«li»lii  form.  The  crystals  on  the  sides  und 
bottom  of  the  vat  are  \«m  pure.   The  purified  cry«tnU 

of  l)or:t\  .nil'  l  iil|.'\  ril   t'f.iHl  t(|i>  Vilts.  WUNllcd  ffec  from 

adhering  mother  li«pior,  dried,  ground,  and  screeued 
into  aeveral  giadw  for  iJie  uutfket. 

A(  <lic  Marion  (Cal.)  work-  tin  >  rude  colemaniti  m  r 
is  submitted  to  a  wuc«utrution,  and  the  rich  eoiuen 
trates  are  shipped  to  the  refinery  at  Bnyonne,  N.  J., 

for  tiir.it  I  riij\-(  r-;ioii  into  borax".  Those  c-on<'eMtrutes 
are  in  two  lortns,  lumps  and  fines.  Formerly  the  low 
grade  ores  at  Marion  were  rejected,  but  at  the  present 
time  fhev  urc  hciitr-d  in  n  twrj-hcailli,  I'Hi-tfin  IIt>ltlioir- 
Wethey  luiiuui:,  iiied  by  six  oil  Imrnors.  A  gentle 
heat  Kuttices  to  cause  the  oolenuuiite  in  the  ore  to  disin- 
tegrate pliy-ically  into  a  sand-like  product  nilled 
'•fltnir."  which  is  removed  when  cold  by  scixeiiiiig, 
and  is  siicked  and  shipped  to  the  fiayonne  refinery. 
One  disadvantage  of  the  sepanitifiit  r>f  the  cnlemanite 
by  heating  in  a  furnace  is  that  any  paiuii  riuife  (the 
compact  variety  of  the  mineral)  preaent  in  the  ore  is 
not  affected  by  the  heal,  and  is  c<»nse<|iiently  left  in  the 
wa«tc  material  rewaiuiug  in  the  screens.    .\t  tinn>s  the 


waste  cqoals  in  quantity  one-half  of  the  "flour" 

product. 

The  conversion  of  the  culemauite  into  borax  at  the 
Bnyonne  refinery  in  New  ,Tersey  fa  made  by  decompos- 
ing the  calcium  borate  with  s(Klium  carbonate,  leaching 
out  the  sodium  biborate  with  water,  yielding  a  solution 
which  i»  aeparated  from  the  iumluble  calcitnn  carbonate 
by  passage  through  a  filter  press  at  a  pressure  of  from 
a<i  to  100  pounds  per  square  inch.  The  ctaritied  solu- 
tion is  transferred  to  vats  having  wires  suspended  from 
•J-inch  iron  pipes  extending  across  the  top  of  the  vat. 
The  crystals  of  borax  form  on  theoe  wires  as  well  as 
on  the  sides  and  bottom  of  the  vat,  those  on  the  wii-es 
l>eing  sufficiently  pure  for  all  trade  requirements,  while 
those  on  the  sides  and  bottom  of  the  vat  iuive  to  be 
redissolved  and  purified  by  a  second  crystalluAtion. 
'['he  pui\'  crystals  are  cruslunl.  screened,  and  sorted 
into  t^ree  grades— reHned  crystals,  refined  screenings, 
and  granulated  borax.  The  ci^stals  and  screenings  are 
packed  for  the  market,  but  the  gntnulated  borax  before 
shipment  undergoes  a  final  treatment,  which  consists 
of  heating  in  an  inclined  rotating  cylindrical  furnace, 
crushing  to  the  fineness  of  flour  in  a  ]ndverizer,  settling 
an<i  collecting  the  du«t  in  a  large  dust  chamber,  and 
packing  the  final  product  for  market.  The  Bnyonne 
refinery  is  well  i  w  ith        iiiixlcrn  mechanical 

devices  for  tht;  handling  uiul  treatment  of  the  crude  aud 
finished  mateiiafa. 


Tablb  0.— ZMnitaf  Mrmmirrjr.-  ItKV. 


Vuiiiltrr  4»f  ii|tt  n^!.tr>  

riiMfUrUT  Mum'i^tiii. 

Irir-oriw.ritlttl  onnirtMny  ...........  

SHldri'-^t  t.ilii       ■■liTk.,  vwr. 

Tt*tiil  numl.fr   ,  ........... 

fclKiti.-  

t  i.-tt<Tlll  'tllll  ,  T»— 

Nijrii^it*r  

Sulllfil!*!  

.^li^ii  rinlendenlH.  niurwgeiv.  hifi-iuciu  "Urvvyiioi.eli-.— 

Numbvr  ... 

Salaries  

Foremen  below  iiinmiHt — 

Ninuber.....  

SnlMteii  

rt«rk*— 


salHrlci)  

Wnifc-Mrtifis: 

Ax>.'r"i!*itc  uTiTiiirc  niiinlMr  

.^KWn-KMll'  MIIUl>.  

AIm>v<'  itniiiml— 

T>ii»l  "» t  tuw  numlH  r  

Total  iiiiL'i*   .    ... 

£U)(iiiiHT-.  tIri'Di.'ii.  i>iwl  oilier  uiL-ehuiiiM 
ArersK'-  iiiiini«  r  


* 

1« 


14 

>ia.i!n 


7 

s 

at.4» 
» 

lIKi 
ttM.i6S 

7C 
17 


ten  or  '\ uiirry  ni  i:n^ 
Avemgv  nnmbcr  ,   U 

AH  eonet  wagistaniDis— 

A  vcMg«  nuMbvf   a 

¥M4K«....   «»klH 

Bdowttoniid— 

Tout  mYtffe  niimlier 


TtUl  WAKCK   aK,a64 

Ulneiw— 

Avrnia  iiiiiiil><!r  

^l^^  

Avenweniiiiilicr   tt 

...Saw   li*M» 

All  other  wiyc-Mwiicn— 

Avemge  muMint   » 

W^jfl*^—* ...... ..   ,  ff^flBft 

Avi'THK^  nuralwr  of  wage«iiii«)i at iipcelHd dully  mt.  t  i.f  yvf  . 

KtlRilllHTv— 

}!  .;:.  I.  ■Si  .wi   1 

tJIWKli-.M;!   J 

?(,cxnu#;..'i     I 

?:!;;:■.  1.1  ?3.  IS   t 

'  iiicaud(!iiii|M'caliui<iltMribuU'<iii>i(ull<>«>;  C«U(omta, I;  Nevada,!:  UKgon,], 
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T.viti.R  it,  —  Ih'I'tlUil  Muwmfiri/:  7-'''>-^— i^tlitiiuu'ti. 


Tabu:  *!.  —  f>'li>)Uif  tiimmnri/:  I'.n)-' 


'<iiitiiiiU'«l. 


Firinien — 

fi.w  to  ti:i\  

KI."5  to   

Mnohlnidts,  l>l«rk"mUli".  OKrpniii'r*.  miil  oihiT  hi)ii)i->— 

?l..'«toS1.74  

J3.r<i|<iKi.7l  

fl.W  loJ4.il  

Mlnoi>-or  .|n«rrym«jn— 

»1. no  toll. 74  ,,  

tixv  to   

f2.X>10?i.7l  

J3.tOU>?3.-.'l  

Miiit-r.'  Iit'liK-r« — 

tl  ri>  i<>r2.TI    

All  uilitT  uiti;»*-«*«nii'P»— 

J!.r<.>loJ1.71  

tl.7.'.  (ofl.ya  

fj.UHoti.'Jl  

ti.a^  loJJ.m  

r.>..vuor.'-7i  

IS.f.n  to  JS.^  I  

tWengv  iiuinU  rof  wmti-iaiiw  t"  imiiloyoil  ilurlnK  •■■•'  I)  nioiuh; 
Ml  11 16  jx^ir"  »n<i  ■■vet— 

Jtkuuttrv  

KcNnMu  y  ,  .   . 

Mim-h  

Al.rll  

Miiv  

Jutif  

.luly   

,ViiK<i>i  

.'M'jiU'inlM^r  ...••..«**  

Uctubu  


IAVufUit*'  iinmlMTof                ii^-rx  fTnj>loy.'.i  'lllHlllf  <*ti*-)t  llloIltU— (.'Jkll. 
Men  1*  yfiitv  oiid  uvor — Contliiuifl. 
_    ,  NoVi'tlltHT  

I  I  Dci'i'inbir  

S  Totdl  

J  lloynlUtft  aud  n^t  ii(  luUu;  aud  loluUii!  (iliiut  

)  ltentatalDi!««,tueaLiiiiaBiie».tatcnM.MMtollieriiiiiMlrtn.. 
I  OKI  or  KiippUoiMidiBalariili  

H        I'rnrliipt : 

II  ToImI— 

.M  <jii»iiitiy,<li<>n  iiniK  

27   I  Vuliif  

Cruik  — 

S  I  Qiiiitillty.*<lK»r1  tuti*  

I  Vallu-  

11  Ri'litiwl— 

3  lliiiliilU.v.»lKirl  liin'<    

1  Vnliie  

I J       l'on  i-ri>vi  iM''l: 

IL!  Tol«l  ln*nH'("<ifet..   .... 

2  Kljjciliv!"— 

HlOfiio— 

NiiitiIht  

I7i<  llopw|Mini.r  

I7(t  Oil*  or  Kli^»*"H'^ 

174  .Niimhir  

174  l|or»<>|«)Ker  

174  \^'llt<'^  whiX'lN — 

*  .NiimlHT  

'^fi  lion^f  itow^>r  

KU'clrii'  infMorM — 

ItVt  NiimN-r   ,    

174  Uurst'iiuwe'r  


174 

I7U 


(I7.006 


19.  I  I.' 


■>,«w 

»»I,(III0 


if;  -M.' 

tU,'^lil4 
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The  luiainK  of  fluorspar  has  incretised  very  grtaitly 
sinoe  the  oenaus  of  1890,  doe  to  the  luegt  inereaae  in 

the  use  nf  thU  iriirif^ral  in  metallurjifical  proces-ses, 
e»pecmllj'  in  the  iron  induiiU*^.  For  liuuie  yearb  tliv 
uM  of  fluorspar  for  flazinjif  iron  'was  not  itrge,  because 
it  was  fonrpci  a  constant  j»up|ily  cnnld  not  ho  olif.-iiiicd. 
At  thut  tiuio  the  uiineral  wum  pr<xluctHi  in  only  one 
atate^  initiftia,  attbough  it  waa  known  to  oeenr  in  Hmall 
quantify  in  :i  rntni?>i'r  of  nthor  states.  Kow.  linwoviT. 
it  haa  liccn  proved  to  occur  in  couuuercial  (luuntity  in 
ArisMia,  niinoia,  Kentodty,  and  Teonecnee. 

Til*'  ti!"st  cfp'^tis  >ta(is(if>  for  flu'ir-jiai"  witc  rollf>rt('(1 
at  the  Eleventh  Cenjjus,  and  these  are  compared  with  the 
statistics  for  1902  io  the  followio?  table: 

Tablb  1.— OmifNirariwnMtMaiy;-  JBOHmdlW9. 


mmbernt  uiliics  

KuaibLT  f>f  i^i-tTiilijnf     ... 

^Nliirii'd  nflli'jitlK,  rli-rk)*,  t-ti-.: 

N«niht*r   \l 

Siil«rir«   »/:,3n 

Wmti'-winirni: 

.XvvnMEv  niiniluT  

Wnjffn  

Ointnirt  wttrk    

Ml!M'<?lllltH*«)UH  vxpi'liws    

Cam  of  Mi(i|>ll0!i  uml  lunitriiiU    

l*io<lupt:  = 

Uuuuill>,  bton  tuD>   UktW 

VallM  ..I  «2>Sv«<8 


in 


IBM 


I'j 

('\ 

I") 

101 
»U,V'13 

•Lin 


4R.niii  «htirt  toiin.  vkhu'll  «1 
OttUttR  llATurLii  re|»rL»ieiit  ttie  (miiJULt 


reported  idle  in  1902.  At  two  mines  io  Illinois  develop- 
ment irork  was  done,  and  the  atetistics  for  these  are 
nhowD  in  the  foUowing  statement: 


Numbi'T  of  miniK  

NujoU.'t  of  uittr-mlM^n ........... 

ATcmifc  numtxT  

Wngl'S  , 

Owt  nf  Kiippliixinil  mutcriitla. 


t 

s 

ns 


The  Hi  productive  mines  were  controlled  by  18  oper- 
ators— ^9  individnals,  3  firms,  and  14  incorporated  com- 

panie.s. 

Capital  ^kJc  incorporated  <xnupanie»., — Tbe  details 
of  the  capital  stoelc  and  funded  dalvt  authorized  «nd 
issiird  hy  the  14  inoofpoiatsd  companies  are  shown  hy 

states  in  Table  2. 


Less  than  one-tenth  of  tbo  total  quantity  and  about 
one-flfth  of  the  entire  value  reported  for  1902  i-eprc- 
.^('iit  the  product  prepai'ed  at  the  mine  for  the  market, 
the  preparation  consisting  of  drying  and  grinding,  in 
addition  to  tbe  amial  wasMn^r. 

Of  tlie  22  nihies  in  1002,  14  were  in  Kentucky,  5  in 
Uliuoiii,  2  in  Arizona,  and  1  in  Tennessee.  Tbe  prod-  i 
net  has  increased  from  9,600  tons  in  1889  to  48,818  | 
tons  in  1»02.  or  over  tivefold.  and  the  value  from 
liS45,ti3«  to  $2^7&,6»2,  or  over  sixfold.  Ju  these  twelve 
yeant.  Illinois,  which  was  the  only  state  pnMlncin};r 
flnnr>|>:ir  n imiiiorriull)  in  iSS'.f,  has  inci'ea.'-ed  iis  pio- 
ductiou  from  d,AuO  touii,  valued  at  iHu)^^?  to  18,ti(>U 
tons,  valued  at  $198,000,  or  96.5  percent  in  amountand 
168.4  per  cent  in  vitluo.  One  mine  in  Kentucky  was 
aojaaj— 04 — 67 
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The  !•  Kentucky  t-omjmnios  issucid  fa(>itai  .stock  to  the 
amount  of  $£><i8,000aud  bond:}  to  tbe  amount  of  §60,000, 
maldnsf  a  total  of  $6d8,O00,  whieh  is  equivalent  to  98.4 
per  cent  of  the  total  capitalization  of  all  coiii]>anies. 
The  '6  couipauiea  in  Illinois  issued  |U.,d3d,000  of  capital 
stock,  representing  09.4  of  the  total  capitalisation.  No 
dividends  were  reported  on  any  of  the  stook  and  no 
interest  was  paid  on  tbe  boiidii, 

Eirij){<njfi*9  and  wagM. — ^The  salaried  (smployees  num- 
Ix'iL'd  4i'.iM  jHT  (  I'll!  of  llic  :in  ^alsiried employees 
and  wage-earucrs,  and  their  liakries  were  .$27,311,  or 
1!>.H  per  -cent  of  the  total  aalariefl  and  wages,  which 
amounted  to  %iSlfljB!ii,  Tbe  968  wage-earners,  tbere- 
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fore,  constituted  aH.^  per  coiit  of  the  total  iiuuiber  uf 
employee,  and  their  wtgw  80.1  per  cent  of  the  total 

mlitries  and  wiij^t's. 

As  libown  io  Table  4,  tbc  tHiaic»t  iiiottUis  iu  tlmiaduti- 
trv,  an  atatea  oombined,  were  from  Haj  to  December. 

iiichisivc.  In  FUinois.  tlu"  lai-gi'st  iiiiiiiIht  was  cni- 
{Aoyed  iu  Aui^ust;  iu  Kentucky  tlie  oiaximuiu  was  not 
reaidied  until  October,  which  was  true  alao  of  ^*all  other 
states."  Tho  avprn^fo  iiiiinh(>f  of  wn<^'o-oariiiM-<,  ;ir  ^ixvi- 
ticd  dtiil^'  nitos  of  for  the  ditfcivnt  oroupnlions  in 
shown  in  Tabic  4.  The  majoricy  of  the  minan  received 
fi-um  !i!1.25  to  *T.4!'  p  r  dny.  100  miners,  or  5tS.S  per 
cent  of  the  total  number,  recei\  iiig  wajjes  witliin  these 
limits.  For  36  miners,  or  ID.O  p<>r  cent  of  the  total 
nuinl)i-i.  till  watfc-s  wr-'  'm "  cr,  lioinp  l)etw(  ( n  Al  and 
$1.:24  per  day,  while  f<ji'  t  i  miners,  or  23.3  jht  tent  of 
Uie  total  number,  they  were  higher,  32  uiinerH  receiving; 
between  Si. .50  nnd  Sl.74.  T,  lu'tween  ?1.T5  and  *1.})S», 
and  4  between  5:;  unci  ^-^.'^.L  Ui  the  10  enjfineers 
reported  in  the  industry,  14  reeeived  between  §1.00 
and  1^1.74,  iind  2  ncoived  between  $"i.iV>  and  l!^2.74. 
The  rates  paid  niui  hinists  and  engineers  were,  on  the 
whole,  higher  than  those  for  other  wage-earners.  The 
en)])lo vees at  the  higher  nites,  ineluded  under  "all  other 
wage-earners."  ai-e  men  who  wa.sb  or  jig  the  oi-e. 

Sif/'jt/i'm,  M(ift'ri<i/t<,  fiu'l  iitixcZ/aiitoiix  I'rpi'UifiK. — The 
voat  of  supplie<<  and  owteriale  amounted  to  liM}l,ti74,  and 
the  miseellaneous  expenns  vei-e  $-J3,r»(12.  The  amount 
included  in  the  latter  item  fi>i  imynieniof  royiilties  and 
rent  of  minea  and  mining  plants  wiui  i7,uOU,  or  33.i>  per 
cent  of  the  toial;  the  balance,  ¥1.5,702,  or  66.5  per  cent, 
was  paid  for  rent  of  offices,  tazsa,  inauraneef  intoreat, 
and  other  anndriea. 

Mrehanieat  poieer. — At  the  23  raines.  primnrv  power 
was  employed  aggn-giiting  tJtS'i  In n  -i  ]>i ,\vi  r.  <.t  u  liii  li 
or  7i».i  per  cent  was  «teau),  and  or  -Jtvi.b  per 
cent,  ga.s  or  gnaoline.  There  waft,  in  addition,  one  elec- 
tric motor,  with  a  <  ;i|):n  ity  uf       linv>o]io\vr  r. 

I^^tdvctiim. — The  following  table  .show-s  tlic  ^uaniity 
and  value  of  fluorspar  produced  and  aold  aince  18SS: 


Tabia  ft.— jVodiMtioK  vfpumpari  J3at(»J80». 
[t'nltedttaMOaohsiiMl  Sun«r."mii<ral  ReMiuKatol  I)m  thritid  B«*ln,"lllia) 
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I'l'iirn  1  sSl>  up  tu  1>5S7.  tlii'  :innuiil  produetion  uf 
fluorspar  was  only  4,000  ur  a,OUO  loua.  In  the  next 
few  ^pears  the  prodnedon  increaaed  eonaiderably.  reach- 
ing 12,400  tons  in  mc  Tlien  it  fell  off  to  7.."imi  fnns 
in  IHiH  and  to  4,iMA)  ton>>  in  IHUd.tbus  reaching  tbc  fig- 


ure at  which  it  stoinl  in  llie  yeara  ltk62  to  16S»4.  The 
I  year  1896  marked  the  beirioniner  of  a  second  period  of 

iiiereasing  |>r(>dufti<>n,  which  ■,n>ii(;ii'v  to  lie  --tifl  in 
pr«>gre.s».  In  l>>yt*  the  production  was  li»,;»oo  ton*, 
which  waa  more  than  double  tbatof  the  preceding  jrear. 
Hut  the  most  reumrkublc  iiu  ivasc  was  in  tin'  yesir  IHOS, 
when  the  quantity  produced  .showed  a  gain  of  28,432 

j  tons,  or  145.S  per  oent  over  that  of  the  preceding  year, 
and  the  value  of  the  product,  a  gain  of  $158,039,  or 
IJiS.ii  pi-r  cent. 
The  a\  enige  value  of  fluorapar  per  ton  iaa  varied 

j  from  tx)  The  average  was  excpptionally  high  in 
the  years  IS'.W  to  18i>8,  inclusive,  readiing  iis.21  in  18!tS, 
In  11*02  it  was^5.6«i;  the  prices  reported  fur  that  year 

^  varied  from  !?2.8*l  to  1^11.50  jkt  ton.  this  iii<jli(  r  value 
being  obtained  for  the  fluorsjisir  mined  io  Arizona, 
which  was  usctl  in  California.  This  increase  is  due  to 
fluorspar  being  nmch  more  largely  used  than  formerly 
in  the  fluxing  of  iron  in  steel  works,  and  as  it  is  intro- 
duced into  the  smelting  «»f  copper  and  the  reduction  of 
other  mctul-..  there  abould  be  a  still  further  increase  in 
its  j>rodu<  UAUj. 

The  im|H)rts  of  fluorsiuir  are  not  separately  stated  in 
the  records  of  the  Hureau  of  .SUttiatics  of  the  Depart- 
ment of  ('onuuerce  and  Lal)or.  hot  are  included  with 
minerals  ami  oils  not  elM^whei-e  specitied. 

The  detailed  statistics  of  the  fluorapar  indaatry  for 
1903  are  shown  in  Table  4. 

j  DESt'UlI'TIVK. 

I  Oct^wreni^e  ami  um; — Fluorspar  is  the  couuuon  namu 
I  of  fluoride  of  ealeium,  a  mineral  oeeurring  in  cryetaU 

till  !  itiii--!  -  1  if  '.MrioiiM  i-olors.  very  conunouly  as  (lie 
i(aiij^iu  ol  iiiuiiy  liictallie  ores,  specially  of  lead.    It  in 
found  cbietly  in  vi-ins  in  lini<>st<MK%  sandstone,  mica 
I  -^l;it.'.  rl;i  s  >l;ite.  and  giu'is.s.    When  it  o<-cur--  in  com- 
'  uii  iciul  t(uaiiuiy,  it  is  usually  in  cieaxable  iiia^>es,  and 
I  of  white,  greenish  white,  or  pale  given  i-(dor;  but  when 
1  snwil  tipenings  exist  in  the  voiuK,  the  Huorspar  is  apt  to 
I  be  fouiid  in  well-devel«pe<l  eubieal  crystals,  which  are 
generally  highly  coh>red  with  various  tint*  of  purple, 
indicating  that  it  is  associated  with  metallic  mincmk. 

Until  18»8  the  only  «onrce.sof  fluorsqmr  in  the  United 
States  were  the  mines  in  Hardin  and  Pope  counties,  ia 
southern  Ulinoi»,  but  during  that  year  depasits  wore 
opened  in  Livingston  and  Crittenden  counties,  Ky.,  and 
in  IJ+OO  iu  Smith.  Trous<lale,  and  Wilson  counties,  Tenn., 
and  in  Yuma  county,  Ariz.  As  baa  been  shown  above, 
all  these  statea  were  prodneerfi  of  fluorspar  in  commer- 
cial quantity  in  l!tfi-.'.  Tin-  minrnil  lius  been  found 
[  widely  distributed  throughout  the  United  iStaies,  but 
I  fhm  far  it  ia  only  ia  the  four  states  mentioned  that  it 
has  ii«>en  found  in  suffldent  quantity  for  commercial 
purpoiius. 

In  the  lluorspjir  deposita  of  Illinois  and  Kentudqr 

tlicrc  i.v  liiKiwri  to  1)1' a  \ ny  liif^c  ~u)!j:il\'  nf  tliis  luin- 
eral,  uipablc  of  meeting  the  demand  for  many  year& 
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An  tbife  ovcrcoiiu'.s  one  ot  ihe  ohjootknis  often  mivuiiet'd 
agaillBt  nsin^  liuonipur  in  th«>  siix-ltin^;^  of  iion.  namely, 
that  B  o'lKtant  supply  of  tliis  ininorul  could  nni  !>• 
depended  upon,  it*  use  for  this  ]>uii)osc  rihould  now 
incri-itxo  nipidly.  Other  liind  ranees  to  the  use  of  fluor- 
spsir  for  till  villi;  pnrjxjses  have  1k>i  ii  the  hipher  eost  of 
till!*  flux  us  >  uiii]>ared  with  liincstone,  uuicce.Hsiliility  of 
the  deposits,  and  the  Nction  of  the  a\af[  and  ^isvs  cm  the 
lining  of  the  funitices  But  the  i-eocntly  distovered 
dejj^jsits  of  Kentucky  and  Tennessee.  tocfcth(>r  with  the 
deposits  in  Illinois,  furnish  an  abundant  supply,  favor- 
ahly  located  for  transportation,  eitlier  l>y  niilroad  or 
water.  The  use  of  chrouiite  (chromic  iron  ore),  either 
in  niiiieral  forai  or  as  chrome  bricks,  will  make  ii  lining; 
for  furnaces  which  can  he  afrectt>d  Imt  little  by  the  use 
of  fluorspar     a  Hux.   Fluorspai'  posaemee  qualities 


tiiat  make  it  cspceially  udiipt«d  for  tin;  tluxinjr  of 
iron,  and  these  should  more  than  compensate  t'oi-  its 
liij^hfv  cfivt.  H«  coTiipHrwd  with  limestone.  Thus  far  the 
l>n-f»er  piojxiriiou  of  the  fluorspar  mined  has  been  used 
in  st<<el  works.  Very  little  18  used  in  blast  furnaO'eH  or 
in  the  smeltin^r  of  eopprr  or  other  inctals;  for  the.so 
purposes,  and  also  in  I'ouadry  work,  ita  um  will  ua- 
doubtedly  increa.se  rapidly  wheu  Ite  value  as  a  fluz  ia 
more  thoroughly  understood. 

Another  use  of  fluors|)ar,  and  formerly  its  chief  u.so, 
is  in  the  prepamtion  of  hydrofluoric  uci«l.  At  the 
present  time  it  is  estimated  that  only  from  .'i  to  10  per 
cent  of  the  pi-oduct  is  Used  for  this  pur]>0!jc.  Tbo  min- 
oral  is  al»o  used  in  the  ownufa(>ture  of  opaleacewt  gfan, 
being  oonsidered  very  essential  for  this  puipoee. 


TAUJt  4.— DETAILED  8UMHABY:  1902. 
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The  Blatutics  pmicuted  liercwith  cutupri:>e  tbose  for 
gypstitn  in  its  ealeined  form  as  well  a«  in  itn  nntnitil 
stato.  Tlif  chiof  t-on«imption  of  gyi'-'nn  fur  tli.^ 
numofacture  ot  pbaler  of  ParUt  and  nail  ur  coiuent 
plaster,  of  which  plaster  of  Riris  ia  the  chief  ingredient 

At  till- Tr  11  til  Ccii^un  111)  -<tati-ti(--.  in  rr-^'iil'il  t(i  o-\  |i,-.iilu 

were  reported,  and  at  the  three  decades  priur  thereto, 
ntnnelj,  1870, 1860,  itnd  1850,  onty  the  niannfiictnrinjg>- 

jitutihtic-s  fill-  |ilii>fpr  arc  availuhle  for  ]iiii  )ni>r-.  of  coin 
pariiiuu.    Table  1  ii^  a  comparative  suiimmry  fur  the 
ymn  1850,  1860,  U70,  1889,  and  1902. 

Tabu  l.—OtmfMralm  mmimarii-  I8BO  to  1909. 
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•Tlif  I'liiti'tl  Sliatita  r;t^>lii|!lrn)  ^^iirrry  ri-port*  Mlt.<fl>  rtluH  Urn  al  cnrtto 
(Otoiuin.  of  till?  VAliii-     Iivfv  givru.  Tlif  rtfiwi.'i  flgiit«ii«(qiiaiitltF  we  lortlw 

|»t«K!Hct  prt-'iMirfU.  in  prnf«U'i»l  |turl.  for  Ihe  laarVvl. 

In  l.S.")0  the  value  of  the  hiiid -plaster  product  was 
jriveu  a;*  ^28.914.  In  IStSO  the  value  of  plasti'r  and  its 
iiuinufatture«.  was  $1,110,854,  and  ])resuniabl\'  the 
largest  poilioa  of  tbi.s  amount  wits  land  platiter.  In 
1870  the  aniaiint  of  planter  inBnofucturod,  rojxvrted  as 
•■Plastj^r.  jfiound,"  and  presumably  chiefly  iwd  for 
land  piaster,  reached  #2,6111,851.  Up  to  this  timu  there 
appears  to  hare  been  a  steadj  growth  in  the  use  of 
fjypsuni  lis  a  fertilizer,  but  with  the  development  of 
the  phosphate  rock  indiutry,  which  began  just  prior  to 
the  doee  of  the  decade  ending  in  1870,  catno  a  corre- 
spondin;;  reduetii)ti  in  the  use  of  j^yjxsum  for  land 
plaster,  and  in  18bU  the  total  gypsum  production,  as 
reported  by  the  United  States  Geological  Survey,  waa 
hut  90,000  »hort  tons,  vtihai  at  $MQ,000< 


The  uiiuiiij;  uf  phosphate  rock  eomuiunLcd  iu  iiouth 
Carolina  in  1867,  and  in  1870  the  production  was  65,S41 

long  tons.  In  issn  tin  -ales  of  pliosiphate  rock  in  the 
United  States  aiuouuted  to  211,37T  long  tons,  valued 
at  9l,133,8S8,  while  the  gypNum  product  had  fallen,  aa 

above  noted,  to  a  \:\hf  of  S4i 'm.i »i i< i.  In  l>^s;»  the  -ale.s 
of  phoopbate  rock  were  .100,245  long  tons,  valued  at 
$3,987,770.  Florida  had  faitely  become  a  producer. 
On  t!i('  (»tlii-r  liaiii!,  thr  i_'r'uiiiKl  cr-yp-uni  -old  ;is  liiiul 
pUustcr  ill  LS?*!t  wa.s  but  lUf>,7Tl  >>liort  tou.s,  valued  at 
$288,807,  in  oontniat  with  the  production  for  1R70  of 

prouncl  pla-f.M-.  vabn>(i  nt  !?■_».(;;)  1  . 

Tiie  shrinkage  iu  the  consumption  of  gjiwum  for 
land  plaster  continuea,  the  growdi  in  the  gypamn  in- 

(lustr\- <liirr  1S;'<0  1i.  irii_'  due  to  the  incrciisintr  u-^e  of 
wall  or  cement  plaster.  In  IbSSi,  1U8,771  tons,  or  40.C 
per'  cent,  of  the  gypeum  waa  aold  aa  land  plaaCer;  in 
1002  only  (K),7lH  tons,  nr  7.4  i>i  r  ront. 

The  growth  of  the  industry  during  the  period  1880 
to  1903  has  been  entirely  in  the  production  of  calcined 
jjyjwum.  Tn  1SS!>.  .75.">  ton-  of  frypj^nni.  or  32  per  cent 
of  the  amount  quarried,  were  rali-ined,  while  in 
the  i|uantity  calcined  was  874,il8S  tons,  or  per  cent 
of  the  jjyp'^tun  qtmrrifl.  prixbirinj.'  ;^s'7  u>v^  of 
calcined  plu.slti  pioducts  — pli»ster  of  i^ni  i-  and  wall  or 
cement  plaster.  Along  with  the ioerMso I  ron-uinption 
of  calcined  plaster  there  was  a  decrea.se  in  the  averaffe 
price  from  ^0.02  per  ton  in  ISSO  to  $3..50  per  ton  in 
1S«)2.  There  was  QO  msiterial  change  in  the  average 
price  of  <  i  lulc  in  psniii.  it  being  ^l.V-i  ix>r  ton  in  1880 
andifii.I.a  per  loii  iu  The  avciTige  value  of  the 

land  plaster,  however.  decri>a.sed  fixnn  ^,14  per  ton  in 
1880  to  :^1.7."»  per  ton  in  IW'2. 

\  <-hange  in  the  duii-acter  of  the  industry  is  also 
.shown  by  the  reiluctioo  in  the  number  of  o])enitors. 
In  1870,  8^1  operators  were  reported,  and  in  I0U2  only 
45.  The  number  of  mine«.  which  in  1870  must  have 
been  at  least  821— that  Ijeing  the  number  of  opera- 
ton — was  only  02  iu  1902.  The  pi*odu<-tion  of  land 
plaster  requires  small  c«pita1,  tlie  gyitsum  )M>ing  simply 
mined  or  tpiarried  and  ground:  and  the  average  values 
of  the  product  per  operator  for  the  ycai-s  ls.%0,  18»>0, 
and  1870— $8,001,  $8,910,  and  $8,880,  retqwctively— 
indieateB  that  during  that  eariier  period,  when  land 
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I»liist»T  was  the  piLiicipsd  oi  solo  proilutrt,  this  industry 
was  .small  and  local  in  t  hanutci'.  Tlu'  statisiios  for 
IW'2  show  a  ootUTntrati<)ii  of  l\w  bus inos-^.  Tho  ti2  pro 
duciug  luiuc^  Of  qiuirricti  wore  cojif  rolU'U  l»y  45  oponi- 
toni  and  the  average  value  of  ilio  product  per  opcnitor 
wa.s  i!<4t'.4:''<.  Of  tlic  lu'tivo  mines  or  <iiKirries.  10 
won*  opi-mtcd  l),v  2  coiiipariii's.  Tho  i-odiu  tioii  in  the 
nunil>or  of  <iiioi'ator!<  and  iutiv«'  niino.s  or  <|Uiirries 
ri'flects  tho  fjrowth  of  tho  wall  phistor  iiidustrv,  which 
lias  ii  widor  niarkot  and  requiivs  a  iiiufh  lurj^or  capital 
and  plant  than  the  niero  ttuutafacture  of  land  plaster. 

Dui  in<:  fhf  i)cri»xl  front  lS8i»  to  lt»(»2,  tho  valuo  of  tho 
product  increa!*od  173.4  percent,  the  wajfe-earners5>H.4 
l>cr  ocot,  and  tlio  amount  {laid  in  wa^'s  i>i>4.7  por  cent, 

Tliri-f^woro  ITlillc  mines  <»r  <(ti;ir:  i('<  in  distrib- 
uU'd  its  tolluvi  s;  fs  in  New  Vork.  in  Ai  i/unu.  antl  1  each 
in  Kun.sa.s.  Mi«80UPi,  New  Mexico.  Ohio.  Texas,  and 
Virginia,  Those  were  owned  by  individuals.  1  tirrn. 
an<l  r>  incorpomted  coini>anios.  Two  of  the  uiine^  in 
Arizona  wei-e  owned  by  1  indiv  idual.  Two  of  tbeotlieT 
idle  mines,  I  in  Kan.siis  and  1  in  Missouri,  were  nirned 
by  1  corpomtiou,  which  oijorated  1<>  active  mines  or 


quarries  in.  Iowa.  Kansas.  Michi)^,  New  York,  Ohio, 
and  Oklahoma.  The  statistics  of  tba  capitali/atiort 
of  this  corporation  are  included  anion<r  those  of  the 
active  mines.  The  rciiuiinini,'  4  incorporated  comiKini«'s 
were  located  I  each  in  New  York,  New  Mexico.  Ohio, 
and  Texas.  Thive  t)f  thest-  did  not  re|iort  rapitaliza- 
tion.  The  fourth  coujpjiuy  roj)ortod  an  aulhorizod 
capital  stock  of  2.'»(>.<W0  ahares,  with  u  \mr  value  of 
^250,<HK):  all  of  thr  conuuon  stock.  2tW>.(HMi  shares  of  u 
par  value  of  ^litus.tMM).  had  been  issued.  It  rejM)rted 
also  authorized  1)on<ls  of  a  par  valu(>  of  $26.tMH),  of 
will  h  ^lo.tHMi  had  Im^oii  issucxl.  making  a  total  of 
lp2i.>.otH)  for  sto<'ks  and  bonds  if)»uod. 

Of  the  45  operators  in  1903,  13  were  itidividuals.  ti 
were  firms,  and  '2i>  were  incorporated  companies.  ( )uly 
H.*t  |M'r  cent  of  the  jrypsum  mined  or  quarried  wits  pro- 
duc<Hl  l)y  the  [H  iiidivitluals  und  flriw,  and  in  Iowa, 
Kansas,  Michigan.  Oklahoma.  Texas,  and  Utah  the 
ojicralors  were  solely  im-oi-porated  comimnies. 

Capitol  xtiM'l:  II f  ! iii-'irjM>r<it<  <l  rnni jxm ii  s. — ^Table  i 
prea«nt«  the  detailti  of  the  capitalization  of  the  incorpo- 
rated eompnnies. 


Taulb  2.~C.\riT.VLIZ.\T10.\  OK  I.\atRlt)l{ATKl)  COMPANIES:  1W2. 
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MHik*  i»(  ihei*e  compaDle«  operated  mines  find  .iiuiTTieA  In  Town,  Khiimp,  Now  York,  Ohio,  utid  <>kUlioiim,  ha  u'ell  a**  lit  MUrhtKfiii. 

MitclndeHc<i>nir*madlM(lbiitcdwfollo«ra:  Iowa,  3;  TexM. a (1  wmtuay optmttng nuanlMlioUi Otliihiiliiitanil Wymnlllg);  VUH.  I;  Vtnrliiiu,  l;  WyominK.  i. 


Of  the  Mti  incorpoiatad  oompaniee,  9  weie  in  New 
York,  5  in  Kanaa«,  4  In  Michigan.  3  emch  In  Iowa  and 

Oklahoma,  a  in  Texas,  and  1  each  in  Utah.  Virginia, 
and  Wyoming.  These  companies  operated  4S  mines  or 
quarriM  distributed  as  follows:  9  in  Iowa,  6  in  New 
York,  7  in  Kansas,  f,  in  ^li*  Iil<ran.  5  in  Oklahoma,  2 
each  in  Ohio,  Texah,  and  Wyoming,  and  1  each  in  Utah 
and  Virginia.  The  capitalization  was  reported  for  all 
of  the  incorporated  crmipHnics.  with  the  exception  of 
I  company  in  Iowa  not  engaged  exclusively  in  the 


mining  or  qnanying  of  gypsum  and  the  manufacture 
of  ita  productA.  The  authorized  capital  Rtock  conmsted 
of  fil,58<"i  shares  of  common  st««  k  of  a  jmr  value  of 
$6,046,665,  and  45,801>  :«baretf  of  preleri\>d  stock  of  a 
par  valne  of  $4,580,000;  at  the  close  of  tlie  year  covered 
by  this  investigation.  »iO.!lt»H  shares  of  common  sto<  k  of 
a  par  value  of  $5,995,ii65,  and  all  of  the  preferred  stock 
had  been  issned.  The  anthorused  bonded  indebtedness 
comprised  l,r45  Iwnds  of  a  par  value  of  *l,145,<XNi.  of 
which  there  had  been  iisiiued  145  bondH  of  a  par  value 
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of  ^14.*>.'HX).    Tilf  oiustaiuliug  lujiittil  stock  and  bonds 
issued  iijr^'fcjruted  !iilO,67(>.06r>. 

The  intomst  piiid  on  tho  }x>nded  debt  was  §2.7* n>:  tbo 
sumll  aniuiintiii  expluiocd  by  th«>  fact,  tbat  th*>  orfpiniza- 
don  of  i^veralof  the  conpanios  oocunvd  durin^r  V.H>2, 
and  oidy  2  oompanii's  i-eportcd  the  paytnent  of  inti-t- 
est  on  bonds  agpivgutiug  $45,000.  Dividends  uuiount- 
iuff  to  $rt4,^>0  were  paid  by  6  companies,  distributed 
i  i-uch  in  Iowa,  Kansas,  Mit'hi}fan,  Oklahoma,  Texas, 
and  Ut«h.  The  i^'Hpitalization  of  1  conijmny  ojwratinff 
mines  or  ({uarrie.s  in  lom,  Kansas,  ^lichigan.  New 
York,  Oliid.  !ind  Oklahoma  was  credited  to  Michigan,  as 
its  largest  piiiduction  was  fron)  tliat  st«to:  and,  in  like 
muiINT,  the  capitalization  of  I  company  operating  rainct* 
or  qwni«g  in  Oklahoma,  Texaa,  and  Wjoming  ma 
oredited  to  Texas,  where  its  bu^^t  plant  was  located. 

Kiii)iloi/<rK  (iiid  mujex. — Of  the  total  aiuonnt, 
|il,u:>»,(}78,  reported  »A  paid  for  (jalarieti  and  waf^es, 
$759, 25^,  or  71 .0  per  c«nt,  was  paid  to  the  wage-earnerA, 
and  ^300,420.  or  28.4  per  cent,  to  the  salaried  employees. 

The  vnriatton  in  the  number  of  wage-earners  em-  i 
ph  lyed  at  different  oeamns  of  the  year  is  shown  in  IWble  I 

whird  f^i\i  N  till'  uv  i'iufj-i'  nanil>er  of  men  and  boys 
employed  during  each  month.    The  employment;  of  , 
bovfi  nnder  16  \%  reported  only  in  the  caae  of  1  mine.  \ 
The  li'iist  ;i\  iT;iu''''  number  of  wat.''i"-«':irii('r^  ('nipli cil 
during  any  mouth  was  773  in  Januaiy,  and  the  largest 
number  Ibr  any  month  was  1,609  in  September. 
For  the  itMiiainiiig  uMiith-  the  number  fluctuated  within 
a  comparatively  narrow  i-auge.   The  number  of  n-age-  i 
«anier»  employed  at  speeifl^  daily  rates  of  pay  i»  alao  j 

ahown  in  TaMc  'i. 

The  prevailing  rate  of  pay  for  wage-earners  was 
from  $1.50  to  $1.74  per  iby,  754,  or  51.S  per  cent,  | 
receiving'-  tliis  ratr.    The  j^er  cent  receiving  !e«r-<  than 
$1.1^  per  day  was  onl}'  2.5;  5.6  per  cent  received  from  ■ 
$1.96  to  $1.M ;  S3  per  cent,  from  $i:75  to  $1.99;  10.8  | 
per  cent,  from  $2  to  ?9.'>4:  3.3  per  ccntv,  from  ♦2.2,'>  to 
$;i.<l:9;  2.5  per  oeat,  from  $2.50  to  $2.74;  and  1.7  per  . 
emt  reeelTed  $$  and  over.   Of  the  total  number  of 
wage-eRrner-;  HI  4.  or  41.7  per  cent,  were  rlasscd  as 
miners  oi  tjuiiriymen.    Of  the^  329,  or  22.4  }»r  ■ 
cent,  received  from  $1.50  to  $1.74  per  day.  Nine 
received  from  ^3  to  |i3.24  per  day. 

Milling  and  quarrying  on  a  tonnage  basi^  was 
reported  by  18  mine^  or  quarries,  at  rates  ranging 
from  a  minimum  of  $0.20  per  ton  to  a  maximum  of 
$0.65  i)er  ton,  with  an  average  of  $0,445  per  ton. 
These  mines  or  quarries  were  distributed  as  follows:  7  : 
in  Iowa,  4  in  New  York,  2  in  Kansas,  and  1  each  in  | 
Catifomia,  Michigan,  OUalionui,  Texa.s,  and  Utah.  | 

SuppUen,  iruUrriuh,  and  mi*<''lhii(""ix  — 
The  total  amount  .reported  for  euppliets  and  materials 
waa  $341,760.  In  die  cbm  iA  operators  producing 
uncaldned  gypanm  only,  eitber  crude  gypaum  or  land  | 


plu.ster.  the  exi>en.se  for  supplies  and  aiaterial.s  was 
small,  only    or  10  cents  per  ton. 

The  total  amount  i-e|)orte«l  for  mi.scelhineous  exiJen.sea 
was  $20(»,7»i1»,  of  which  amount  $4»,S»12  was  paid  by  2U 
mines  or  quarries  for  royalties  and  rent  of  mine  and 
mining  plant;  and  $150,857  for  rent  of  oiiioes,  taxea, 
in<)urance,  interest,  and  other  sundries.  The  minea  or 
quarriea  reporting  the  payment  of  royalties  and  rent  of 
mine  and  mining  plant  were  dititributed  as  follows:  Six 
in  New  York,  4  in  Kansas,  2  each  in  Iowa,  Ohio,  Okla- 
houia,  and  Wyoming,  and  1  each  in  Tezaa  and  Virginiiu 

Mfchanu-al  jiower. — Of  the  r)2  mine.s  or  <{uarriea 
operated,  55  reported  power,  the  primary  power 
cmploye<i  aggivgBting T..{ I lim  -epower.  Where  mUla 
were  operated  in  conjunctiou  with  the  mine  or  quarry, 
this  ineludee  mill  power  aa  well  as  power  directly 
employi'd  in  mining  or  quwrj-ing.  The  power  was 
snpplied  by  68  steam  enginee,  aggregating  6,395  horse- 
power; 2  gas  or  gasoline  en£fioes  with  a  total  of  90 
hoi>*e{>ower:  and  11  water  wheels  having  1»14  horse- 
|x)wer.  There  were,  in  addition,  5  electric  motors  with 
a  cnpaeity  of  68  horsepower. 

Pi-'Ji:-  !'i-i>.  Till'  total  pi-oduction  for  thi  li'ii^ 
wa.s  816,47.S  short  tond  of  gyi>sum  quarried,  of  which 
674,332  tons  were  calcined,  prodncing- 1(80,887  tons  of 
riilrini'il  ]il;Hlr-r  pliwler  of  I*aris  ami  wull  <ir  n-inont 
plaster -\  aluod  at  $1,869,11*0.  There  were  sold  in  the 
erode  state  81,455  tons  of  gypsnm,  valued  at  $08,914, 

an  iiv*'ni;Tf  prirp  of  per  toti;  .iiul  <tO,7t»l  tons 

ground  for  land  plaster,  valued  at  !5;iiMj,:;37,  an  average 
price  of  $1.75  per  ton.  The  589,387  tons  of  caldned 
prodncfs  rompriscd  188.702  tons  of  plaster  <if  Pari.s 
valued  at«5()2,926,  an  average  price  of  $2.!*8  per  ton; 
and  350,685  tons  of  wall  or  cement  plaster,  valued  at 
$l,326,2t5t?,  nn  average  price  of  %?,~'^  pr>r  ton,  The 
production  of  the  188,702  tons  sold  as  plaster  of  l^aris 
con.sumed  235,878  tons  of  erude  gypstui;  and  the  pro- 
duction of  the  350,68,5  tons  of  wall  or  cpment  plaster 
consumed  -4^^8,354  tons  of  gyi>suiii  bi'turo  cukiiiatioa 
into  planter  of  Paris  and  manufacture  into  wall  or 
cement  plaster.  The  increase  in  the  markctfthlc  g\'p- 
sum  products  for  1902  over  those  of  1889  was  in  quan- 
tity 434,908  tons,  or  (>3.7  per  cent,  and  in  value 
$1^325,223,  or  173.4  per  cent. 

Of  the  calcined  products  65.3  per  cent  was  wall  or 
cement  plaster,  including  all  of  the  calcined  product 
from  the  states  of  Nevada,  South  Dakota,  and  Utah;  90 
jwrcent  and  over  of  that  fi-om  California,  Kansas,  Mon- 
tana, Oklahoma,  Texas,  and  Wyoming;  from  80  to  90 
per  cent  of  that  from  Iowa  and  Oregon;  60  per  cent  of 
tbat  from  Oolomdo,  and  less  than  50  per  cent  only  from 
Michigan,  New  York,  Ohio,  and  Virginia. 

Table  8  shows  the  production  of  gypsum  in  the  United 
Sbitw  from  1880  to  1902,  as  repotted  by  United 
Statea  Gedoigioal  Survey. 
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ll'nlted  Sistai  CewlMioU  Snrvcir.  "KHitnl  IfaMHiTMl  «il  the  Cnlted  aatii; 
IwianiiugL) 


Qnuntitv  of 

icypotim 
1  Mhnrt  toil*  1, 

V«1tU'i)f  |ir<> 
illjrt*;  frtKlr, 
Utiil  |ila.Nt(:r, 
And  mlriniil. 

<^iiiititi(.v  <•( 
>  iiAii.         i;>  |isum 

(lltlcWt  CUILxt. 

96,000 
SB.OOD 

WO.  (ion 

ilO.OlXI 
'JU.lKW 

n),«H 

IMI.OUI 
■-im,  I'.ii 

MOO.  000 
SO,  000 

4SO.00D 

m.m 
ai«,iii» 

4IAW0 
438, 630 

a\m\ 

MO.  000 
7M.1M 

r-74,(KB  1 

2lit,61S 

msis 

286,508 
224. 2M 

sn.«a» 

IKI  

IM  

t8M  

fm  

UWS  

tm  

IWJ  

]M».  

1»«  

1§»  

noi  

mo  

The  imiKJiLs  uf  ^fypMim  from  ISS'J  to  11>02  are  .■•huwii 
in  th«  following  (aUe: 


Thwut  A^GjtpcKm  tmportol  info  Ott  fmW  ^llafev  i«8»  to  J'Mif . 

ITnlled  SCalet  OeoUielcn)  Survev,  •Miiu-ml  Ri<soiHTe«  of  Um;  Unhwt  Simc»,' 


797.447 

573,344 
7«h,«M 
7lMvi«l> 

1, 287.  aw 


t  Mairk«tM>]«  pioduc**,  m72&  aJtuM  Uat*. 
•If«ifc«l«W»pMdM«41k  MjOStlMM  IMM. 

1loginnii)(r  with  the  jwe  1899  there  whs  shown  a 
marked  uiinuitl  increase*  in  thcfjuantily  ut'  t^ypsnin  pro- 
duccrd.  Tlie  irifreasf  in  1SS)!»  was  m. 7  ptT cent:  in  1900, 
22.3  JHT  «ont:  in  litol.  VI  |>er  rent:  and  IHOL*.  I'l  jht 
cent .  The  total  i  ncrcase  from  1898  to  1903  was  5:21,840 
ton.s,  or  ISO  per  cent. 


|0IIOrKI>  OR  OL- 

vMaBMn«i>. 

Villi],. 

Total 
value. 

!  done 

VhIuc. 

Vll]U«. 

tllrlllTCil 

1?*!*  

iKM  

.'     7,  '•*.** 

,.Vi.  iyi 

ITI  .?"!> 

171. ♦ar" 

».">,KVI 

\*f>\  

.j     11.  '**\ 

IK. 

Ill)  -'..T 

I  VII,  KU 

1WJ  

7.1,  ''it^ 

IHI  III) 

:3i«.oil 

.1, 

;ii,Ti) 

nil  :iiiii 

,ii 

IHIM  -  

J.  '-rjT 

Ir-..^.'.! 

lllj.  ■''ilNI 

1711. 

■Zl . 

I'-'J.  Mil 

■21%  ;<!=. 

.r.-'-si 

IfMl  

., 

Iwi.  ili9 

I'M.  S<  1 

ii.:?j 

lH!ir  

IT.ICIS 

Iftl.'.Ml 

I'S. 

16,71.=. 

■>li.  ILV 

■  'J. 

ih.  ri(ii 

Ifrfi,  itCtR 

ISI.St.l 

10.  STV 

i;ii-t.  Ml 

Ihil-.l  

I'j,  m 

l!Mi.-i"il 

.'kV,  ir":! 

i>-.'.»ik 

I'j. 

Jim.  xsi 

i":t 

;n.\r<ii.> 

1901  

£;5,2U« 

2^4W 

1  liNlHM 

iim  

22,  i» 

aos,M7 

!IS(.B4a 

!  i^sn 

300,  TOO 

The  world's  produotioii  of  jfypsuni  from  1898  to  1902, 
iiirlusive.  is  siiowii  in  the  following  table: 


Tabui  S  TlIK  WOliLU'S  i'KOUlTtTlLi^  or  GYl'^I  M;  imd  TO  IWB. 

[Viil1«d  nM«k«e«liWiv>l  9ttr«ty,  ~  ViMml  Rvtmiwca  of  the  Vnllcd  Stnta,"  IMtL] 


IISIITU)  VTATn. 

1  niAjniK. 

•■BAT  ■MTAW. 

onuusi  niriKB. 

1  AIjOEBIA. 

nwu.  1 

CTFIinL 

Qiian- 

<«bort 

VWue. 

Mm). 

V«lne.  . 

1 

Uur 

(■llMt 

lan». 

yuan- 
Uiy 

iomn. 

Quan- 
Ul>- 

lnll»>. 

V|i1i|». 

tiiv 
i»hcitt 

llttlUK 

N'jllllr, 

tity 
nhort 
liiIlM. 

Value. 

Qtun- 
Illy 
«bMt 

toi»>- 

VbIim. 

lHii;l  

••f.S,  .VK 
■JJ4.i'4 

4>iC.'233 

an,  791 
SU,47» 

lilJ..Vis 

22;),  lui 

22ii.  K-i 
2(17,  (trj 
23!l,  (fill 
211',  2'ifl 
2ll,-V,li 
2-i2,«01 
-W.  1711 
i«2,»l«J 

sia;, !."!(» 
2u:,ixu 

i7*.«i;i 

•-'M  .Ml 
1  ll> 

i">7.i!9 
2;-*.0l» 

$10,148 
3M,3I7 

r^.  122 

ICSI.  1(12 
l!Ki.(i;i7 
211.  (rjs 
>Hi:i.  IM 
2111,  Mil 

mou2 

824.111 11 

.521 .  h22 
;iK  im) 
:i<n . 

;!:2.i>7:t 
;ns.  2W 
:m.iKi« 

1 

2.  .^^7 
;t,  11^ 

2.  Wl 
1 , 1 1 1< 
4,t«T 

i.a7» 

4.4dQ 

::::::::; 

«i.,i;js 

11.  INHl 

;>.  2ri2 
2.  'iim 

'S  Ki'i 
7..WI 
8.  MM 

l^HI.  .. 
IKIK.  

is»;  

inm   

i>a>  

iw«  

IMW  

Tl>l.7l!» 
Tiff.  447 

Nr:i.»44 

7V>. 

7.V>,JW 
l.a»?.Ut'D 
l.lS.'T.aB 
l.r<i«i.(Hi 

I.IWl.Vil 
2.  17V  IIN 
1.  SlMi.  RIH 
l.M.i.  M74 
1. SOI,  712 

1.  «(f>,<l> 
1.7lll.«i 

2,  It.'.  ;."!' 

!  •■' 

:i.  1192.  'iv- 

2.<i4I.2lX! 
J.i!7.».il« 
2.777  Mi; 
2.iVll.irJ0 
2  772.221 
;i.441>.747 
(«; 

1 

■23, '.191 
.3I.7.W 
i^.  S-JI 

21.  av, 

HJ.  71)11 
.nil.  l(i:i 
'  ;i."i.  un 

511. Wll 
14.:>1M 
m  ■-'".'s 

IH.IW 
!'.»,  (j*jl.> 
I7.t»» 

'■a.m 
(.) 

.■ill,  ;>Vi 
VI,  1/7 

n.avi 

Ml.  "'Vl 
41,  1'.f. 

4i,(i;(7 

41.  nil 

».li.V. 
(»> 

SIM. 'A" 
i:i.l.2'2i5 
Ill.Hf.l 
IIV.AIS  , 

110.  MO 
11".  J1S« 
1* 
l;f2.  in". 

;i,  MK 

7.  Ml 
21K 
IMUKV 
i),2IU 

7.21 1! 

l-t 

1 

si..v<-. 
2.  iw; 

a.  ass 

121 

l-i 

The  4letuled  etetiBtifift  for  the  gypBum  indutttirj'  dur- 
ing 1902  are  given  in  Table  6. 

DESCBIPTIVE. 

Gypsum,  a  natural  prodnet,  is  eaiduin  MulptlRte,  of  the 
chemical  formula  CHS(),.]iU,0,conlmniiij^46.5percent 
of  snlphnilcBcid,  82.  *>  per<»ntof  lime,  and  ao.  9  per  cent 
of  water.  Anhydrite,  a  niinentl  like  jj^-psnni.  hut.  ji- 
lts name  indicateii,  containing  nu  water,  is  rampotMKl  of 
5S.,8  per  cent  of  snipburio  aHH  and  41.^  per  cent  of 
lime.  This  ahsorhs  water  hhI  r'um<£t>s  to  ;;ypsuni. 
When  gypsuui  in  projjerly  calciucd  it  a  part  of  the 
water  of  its  compmition  and  becomes  plaster  of  Faris. 
the  name  ori;_'-ifi:itinn'  from  the  jrroat  deim-^its  of  ■_■  viKun; 
worked  at  ^lontniurtre,  a  suburb  of  Purii^.  The  traas- 
parent  ciy^talliied  varietj  of  gypsum  is^cailed  ralenite; 
itn  fine  maaiiive  variety,  alalxister:  and  its  fibrons  form, 


«N(ity»taT«ilati)c. 

mtin  spar.  .\  loose  earthy  ;ryp»am  fonnd  in  Karotts 
and  other  jioints  in  the  West  is  called  <^yj>site. 

Gjpftum  cr^'stallizes  in  the  monoclinic  system,  ba«  a 
hardness  of  S,  and  a  fpooiiic  j^ravity  of  2.81.   It«  color 

is  usually  white,  altliouf^h  sometimes  i-ed.  (jrecn,  bine, 
gray,  or  brown.  When  protected  from  the  action  of 
water  it  is  extremely  durable,  m  evidencted  by  the 
titiinerous  itionumental  etti<:ie<..  many  centuries  old,  in 
Kuropean  cburchem  and  eUewhere. 

It  is  quite  generally  distributed  and  oeciiivi  in  irrepM- 
lar  and  often  in  very  exti  n-^"'.  iitnl  'iii^-'ir  i>'t 
A  depoi«it  of  white  ciyntulliuc  yyp-suni  at  Nctherlield. 
Kn^land,  ii<s  more  than  50  feet  in  thickness,  and  in  the 
Tli"ii'iii'_;er\vald,  (ieniiany.  ii  'jrc-it  ma--  Ii  ;-  'n  <>ti  -mil-, 
through  to  a  depth  of  70  feet.  The  j^ypsuui  deposits  ol 
Onondaga  4wanty,  N.  Y..  show  in  places  a  thickness  of 
(SO  feet.   The  itnow^wbite  alRbaJ9t4tr  found  at  Voltcixa, 


GYPSUM. 
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ill  Tuscany,  Italj,  if*  used  exteiuiTelj  9k  Florence  and 

Ix'i.'honi  for  works  of  art  It  i»  white  when  new!}' 
broken  and  on  driving  beoomes  even  whiter  on  tlu>  .sur- 
face. It  is  easily  cut  and  turned  and  nndpi  pmiMT 
III  atiiH  lit  tako-^  a  tine,  polish  and  sutiii  liislor. 

Oi'ujin. — Ujrpsuiii  depoetts  have  been  formed  by 
direct  deposition,  and  by  tbeslteratioi:  of  exioting  time 
deposits.  MoHt  of  thi>  jfvp.suin  depisiLs  of  the  world 
are  considered  to  have  been  formed  by  the  evaporation 
und  oonoentmtlon  of  sea  water,  altbough  the  calcium 
sulphate  is  not  depo.sited  until  about  so  per  cent  of  the 
water  haa  been  evaporated.  Sea  water,  aouording  to 
theanalyaee  in  the  CbftUeng«r  Heports,  eontaina3.5  per 
eent  of  mineral  matter  of  the  fbilowing  o(Mi»tituent«: 

Sodinm  chloride (mit)     77. 7W 

.\la4(iii'!^iiitii  i  hli>ri<lf   10.  K7s 

Majfiip'iiu"  ."ul|ihHti'  ,   4.  TXi 

CnioiiiDi  .'•iiljiliiitc  (gypmim)...  

l''it«)<«)Uiii  ftiliilmtt.-   -W-'j 

Calciiun  carhoiiate   <>.  :{4.") 

Mugnceinoi  bromide   0.  l'17 

1(10.  (KM) 

When  such  a  body  of  water  cut  ofl'  fivmi  the  octnin  is 
evuiK>nited.  the  calcium  sulphate  is  dejiosited  l>efor« 
the  aodiuiu  chloride,  the  latter  beinir  thrown  down  otdy 
after  the  removiil  of  AH  per  cent  of  the  water.  With 
eomplet<-  evaporation  and  dejKwition  there  would  be, 
theivlore,  tirst  a  deposit  of  i^poum  and  then  a  heavy 
deposit  <rf  «dt,  tiioi^  Ike  eTnpamtion  may  ^  far 
flOOl^  to  dep<^it  the  gjpsuiii.  I>ut  not  far  enou^'h  to 
deposit  the  salt;  or  if  the  latter  be  deposited  it  uniy  be 
removed  sabeeqnently  by  solution.  Gypsuu  deposit^, 
therefore,  are  more  widely  spresd  thansalt,  but  tu»ually 
occur  in  thinner  beds. 

When  snlphnric  neid,  liberated  by  the  decomposition 
of  pyrite,  aet»«  on  caleiuni  carbonate  and  converts  it  into 
caleium  sulphate,  there  i;^  generally  a  g^raduai  tranirition 
from  the  limeetone  into  the  gypsum  rock. 

H  v  psuni  is  deposited  by  .some  thertntil  sprintrs,  n«  in 
Iceland,  where  tlie  sulphurous  acids  on  becoiuing  oxi- 
dixed  eliange  to  Hulphurio  add,  which  oonverb«  the  cal' 
«  iuni  carbonate  into  calcium  sulphate,  tind  this  when 
evaporation  takes  place  is  deposited  in  fibrous  and 
cryiitatline  forma. 

Tile  ttu'Di  v  iif  Hiiusun  (in  till'  niiivin  of  ^vpsuiii  ;it 
Plaister  Cove,  No\a  inotiii,  is  as  follows;  First,  there 
w««i  an  hocumnlation  of  numeroos  thin  layers  of  lime- 
stone, either  mi  nipidly  <u  ;it  -uch  frn'at  deptlj-  th.it 
organic  reuiaiiLs  were  not  included  in  any  Imt  the  upper 
layem.  Seeoad.  then  was  an  introduction  of  i3ulplinri<- 

!i(  i'!.  ill  -nlntiiin  or  in  \-apor.  which  wii.s  u  prt/.tm  l  nf 
volcanic  action,     l  iu'ii  for  a  long  time  the  acid  waters 

noted  iipon  the  calcareous  material  without  interruption 


from  meehanicaf  detritus,  chan<;in<r  the  calcium  varbou- 

ate  to  calcium  stdphiite,  and  ^rypsutn  of  good  quality 
accumuhited  in  considerable  thickness. 

tfeeiimwft*.— Gypsum  is  widely  distributed  ■.'eoloj,'- 
ically,  t>einir  found  in  various  fonnutions  ntny:in}r  from 
theiSilurian  up  to  the  Tertiary,  in  liew  York  extensive 
beds  of  tryp^um-are  found  in  the  Silurian  formation; 
in  Ohio  and  Michigan  tlu'v  occur  in  the  (.arttoniferous} 
und  in  Iowa  and  Kansas  they  are  Creta«'(H>us. 

Gypsum  is  also  widely  distributed  Keopruidiicully. 
In  the  I'nited  States  it  is  found  in  Arizona,  ("alifoniiu, 
Colorado,  Iowa,  l^auiau,  Michigan,  Montana,  Nevada, 
New  Mexico,  New  York,  Ohio,  Oklahoma,  Oregfon, 
South  Dakota,  Texas.  I'tah,  Virjfinia.  and  Wyouiiny^. 
and  is  mined  in  ail  these  states  except  Arizona,  Mis- 
sonri ,  and  New  Mexico.  It  is  found  in  Arabia,  Austria, 
P»<Iiriiii:i.  ('iut:u1:i.  K<:ypt.  Eughnd,  France,  Germany, 
Italy,  Norway,  and  Persia. 

Vi*e, — ^The  U!je  of  pypNum  was  known  at  a  very  early 
p*  rim!,  fur  tlir  dri  -  k-  wric  hiiiilliar  with  it.  a.s  shown 
by  the  writings  of  Theophrastus  and  Winy.  Gypsum 
in  itM  ground,  nncaleined  state  is  used  chiefly  for  land 

))l:i^1i-i'.  :i  fi'rtilixi'r.  In  it^  r;ilrinr-I  form,  BS  piaster  of 
I'aris,  it  lias  extensive  and  varied  uses. 

Land]^miter. — Ground  plaster  has  long'  lieen  used  as 
u  fertilizer.  ^'iI•sfil  wrote  eom-erninff  thr-  viilin-  nf  ^J'p- 
»um  on  cultivated  lands.  Ueojamin  Fiunkliu  called  at- 
tention to  the  value  of  gypsum  as  a  fertilizer  for  gnss 
by  siiw  iiiLT  liiiiil  plii^tfr  in  a  clover  tielfl.  ~ri  iis  to  form 
tlie  .sentence,  "  I  his  lia.s  been  plastered  with  gypsum," 
the  letters  showfaig  by  the  height  and  color  of  the  clover 

where  gypsum  had  I)een  sown. 

Nuiucrous  experiments  and  tests  are  on  rcvoitl  as  to 
the  value  of  gypsum  as  a  fertiliser.    Boussingault  in 

1841  fertillzi  !  a  i  Invf-r  ticl^^  with  j^ypsum  und  analyzed 
the  clover  grown  on  fertilizetl  and  on  unfertilized  land. 
These  experbnents  were  conducted  for  two  years  on  the 

same  land,  and  the  analv-cs  dT  tlie  nf  th(>  rlovi  r 
from  a  hectare  of  'ground  showed  as  follows,  in  kilo- 
grams: 


AolMa  fne  IMm  C0|. 


Ostde  (Inm, 
in  In*)........ 

Liniv  

.M«Kiii.->la  



.•~  id«  

Sniphiirir  ih-hI  . 
eikiM|kltiirj<-)«rUi 
nilorUlf  


IStl 


Liirul  n-ith 


Und 
witbMt 
«n>mai. 


Ijind  vrltti 


ms 

X.1 
lt.4 
IS.1 

1.4 
US. 
S4.8 


llt.« . 

1.4  I 

Kit 
n.i<- 
>■«  1 

11.0  . 
4.f  . 


3a« 

M 
22.S 

a4 


«7.0 
12.7 

as 
st.s 

7.1 
«kS 

is 

S.0 
7.S 
S.0 


■The  irnlvecidlT  GMloglail  anrvr  «f  Ksmk  Vol,  V.  RinwnMi  GmuiitttiMl 
OriMUB  cement  imiiCM. 
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MINES  AND  QUARRIES. 


This  shows  an  incraMP  !n  all  the  minenl  cons^tuents, 

hut  esjM'cially  in  lime.  luid  potash. 

The  theories  of  the  action  uf  gyp»uiu  an  a  fertilixer 
have  been  many.  8ir  Hnmphiy  Davy  and  othere  before 
lUul  iiftiT  lit-;  tiitii-'  h:\VP  ri'^riiT'drd  i_py]ist;in  ii  dil'oct 
iiourte  of  phint  food.  It  Ls  now  thuuglit  that  gypwum 
Rets  «8  a  f«rtt1uer  in  tihree  wayft,  one,  meehanica)  and 
two  (•lumiii  iil : 

(1)  The  gypsum  Uy  mechauii-al  actiou  fllH■cltlat«^ 
loose  soils. 

(2)  (Jypsuni  as  pointed  out  hy  Stnror'  h;i«  nearly  one- 
half  its  weight  in  oxygen  and  gives  tliirf  up  to  luauy 
snlMtanees,  and  so  may  act  upon  nitrogenous  and  oar- 
bi>niferous  siiti-t:ini     in  the  soil. 

(3)  (iypHum  decomposes  the  double  liilicateh  iti  the 
earth,  setting  free  potash  n.s  a  >^lable  silicate.  Accord- 
ing to  Storer,  the  action  i^'  as  follow.-*: 

AM>3j  |A1,0,| 

XMO,-»-CkOSf\-  J"^;;  XSH),+K,0B0, 
iCn  I  Itr  r,  I 

By  this  nieaiw  the  potu-sli  in  .solution  i-eachees  the  nxit.-* 
of  tlie  plants.  Soils  with  abandant  potash  do  not  need 
liiivl  ])I;ister,  and  snih  with  no  potuh  compounds  are 
not  beiietited  in  thi.s  i-e.spoct  by  it. 

TUu^*r  «f  fiitri».—'Th9  phenomena  attendant  upon 
tlic  li:ikitii:'  nnd  haiTlcninjr  of  plaster  nf  V-.trU  won'  fii-st 
.studied  l>y  l^ivoii^ier.  In  the  (.'omptes  Hendui»  of  Feb- 
rnary  17,  1765,  appenrs  the  followin};:  '^After  having 
removed  the  wnter  of  liyiliutidn  fmni  gypsum  by  l)<'?it. 
if  it  '»e  pi-esented  to  il  again  (tlii.s  ii*  conuiionly  known 
as  the  mixing  or  tempering  of  plaster),  it  takes  it  imclt 
with  a\  I  lify.  and  suddenh'  assumes  a  stiito  r>f  iri-o<,ni1iir 
crystallization;  the  small  crystals  whit  ii  form  lieconie 
eonfused  with  each  othe-r.  the  result  being  a  \  ery  hard 
nia-ss."  Lavoi.sier  di.scovered  tli;it  when  pla.ster  was 
baked  ut  too  high  a  temperature  it  lost  its  jjeeidiar 
property  of  setting,  and  tbat  when  it  wa-s  ht'ated  the 
water  of  crystalliisation  was  removed  at  two  different 
stages,  three-fourths  of  it  lieing  much  n)ore  easily 
removed  than  the  retiiuindof.  Payen,  in  1S3*),  found 
that  gypsum  began  to  lose  its  water  of  ciystallization 
at  115°  C,  and  that  the  loss  inereased  rapidly  as  the 
temperature  row.  Be  concluded  that  a  temperature  of 
from  110  to  im°  C,  mm  the  faei«t  for  caldnation,  but 
tbat  plaster  of  Paris  could  be  made  at  a  lower  tempera- 
ture, even  a>*  low  as  80-  C.  if  the  burning  were  con- 
tinued long  enoiyfh.  He  found  that  gypsum  was 
<lehydrated  if  heated  to  about  S60^  C,  and  from  800^  to 

4(K>''  C.  it  lost  complcteh-  the  pi-opertie.s  of  hydration. 

Le  Cbatelier  experimented  in  1887  on  the  etioota  of 
temperature  on  gypsum.  On  heating  gypsum  to  200^ 
C.,  Ik-  fomid  that  then-  was  a  constant  rise  in  tempera- 
ture, with  two  breaks;  the  lirst  lialt  at  I'i^^  C.  and  the 
second  at  168^  C,  indicalang  the  czistooce  of  two  dif- 
ferent hydrates,  whose  dccompoeition  took  place  at  the 

tCbeomrtiy  «f  Agrfenltan^  VoL  I,  IMT,  piigw  306  to  new 


I  temperatures  Rtated.   The  dehydration  was  found  to 

1k>  incomplete  at  1."..".        uinl  r<  iiiplete  at  194*  Ct 
\  n  aiuUyiiii^  of  the  tir^t  hydrate  gave: 

I'l-r  <  i>nt. 

Water   8.7 

Oakittmattlphata....   9S.S 

This  a  LI"  -  v  ry  closely  with  tbe  formula  (OaSOJ^ 

H.O,  which  gives: 

,  Water  ,  :   fl.2 

Cddiun  Bulphste.   9S.S 

Gyj)sum  ha^^  I  purtof  calcium  sulphate  united  with  2 
[  jmrts  of  walei,  while  thii>  hydrate  shows  '2  partt»  of  oU- 
I  ciuni  sulphate  united  with  1  part  of  water.    The  same 
hydrate  is  fouml  in  the  incrnstn(ii)ii  <if  (In  Vxiilers  of 
ocean  ^teumerji  when  fed  with  sea  water,  as  shown  by 
the  following  analysis: 

j4im4i*<*  (jf  toiler  inemtUOuMjrom  « Irmif-Alkmtic  tUtmur. 

Per«tMt. 


Ckkininvsiboaiile....   (Kt 

Ferric  oxide  

Water   «.» 

Oftlctuni  nlptaate   n.9 


The  tem])et-titure  at  which  this  compound  is  com- 
I  pletely  dehydrated  lies  between  IfKfi  and  170°  C. 
I?iiik(  ii        and  mixed  with  water,  it  hydrates  and 
tuirdeus.    Further  experiments  showed  plaster  of  Pari« 
I  to  be  a  definite  hydrate  -mth  the  formula  (CaSO.»jH,0. 
The  second  halt  iinticcil  in  Lc  Chatclier's  experiments 
took  place  at  1&2   C,  and  from  tlii«  tetuperaturo  to 
I  291^  C.  no  change  was  noted  in  the  planter,  but  beyond 
221    V.  tlic  plu'.tt'r,  when  inixcii  w  itli  svuft-f.  <liil  not  iili 
,  sorb  it  readily  and  set  only  after  a  long  time.    If  the 
I  heat  reaches  348^^  C,  the  plaster  nets  like  an  anhydrite 
and  is  said  to  be  "dead  burru  d."   It  will  ii.>t     t  on  the 
addition  of  water.    When  heated  .still  more  the  sub- 
i  stance  melts  and,  on  cooling,  forms  a  erjrBtalline  mass, 
which  i-nti  imt  he  rlocmupD^i^il  \>v  lirat,  I'xcrjit  in  (he 
presence  of  organic  matter,  when  it  changes*  into  CaS. 
If  this  substance  is  acted  upon  by  carhcm  dioxide  gas 
(CX3,)  and  water,  sidphuretfd  hydmpcn  gas  in  formed. 

The  burning  of  gypsum  is,  therefore,  a  very  impor- 
tant matter,  and  calciners  become  very  expert.  If  tha 
gypstmi  is  luiderburned,  the  new  hydrate  is  not  formed, 
and  the  plaster  will  not  set.  If  it  is  overbui-ned,  the 
pla.ster  sele  very  slowly. 

Lavoisier  gave  the  following  account  of  his  theory  of 

.set  in  plaster: 

I  took  the  cakuied  plsater,  wbtek  baideas  leadily  with  wster, 

and  threw  it  into  a  congMerablc  amount  of  water.  Elch  moleeBle 
f>(  plMter,  in  paisiuK  throagli  the  liqiii<I,  eetsed  tis  niolecnle  of 

:  w'a;(T  nf  n yetalliEation  and  fi  K  tn  tin'  lu.ttnui  in  the  form  of  nnun 
UriilLant  nM!<ll«<«,  viiuble  only  with  a  strong  letu.   TlioHi  nisudlee, 

I  diMlalbeofiakairoriiiththesldofamadente  beBt,arBwy 
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•oft  And  miky  to  the  toncb.  Under «  mknacope  it  is  peiteiveri 
tlwt  what  wm  taken  under  the  lene  for  needlmue  alw  jpwalleU 

opipede,  ver>'  ''"f.  fi«mi-  tliicUfr.  many  tliiniu-r,  mul  loany  more 
olonitated.  Tli*-  pi!i><tL-r  in  iliif  ifiute  ui>t  i-apdlilo  i>(  uniHuir  with 
water,  Imt  if  it  is  cah-iiuid  anew  th<>*i'  Kiimll  ciVHtal.*  liw  tlicir 
tr.jn!<iuireii<  y  aixl  lh>-lr  watfrnf  crytrtallizalidii  aiiil  1k*c"iii(.- auiiin  a  . 
tnir  plustvr,  a.«  fxTfii  t  a.«  l*fiirc.  iiiuy,  in  tlu!-  (ui-liiKii.  xmciiw- 
futly  calcine  and  recr)'«alUae  tiie  plaster,  even  to  ioliaity,  and  ccni- 
ttqtMotly  give  to  it  at  vill  the  pnoperty  ef  wMng  iraler. 

liiiiulriii.  vt'ho,  in  lt{Niper  piil>lislird  in  1874.'  <|iiotccl 
the  above,  und  gmvQ  die  ro^ulta  of  »  aUni^  of  pk»ter. 
divided  the  set  of  plaster  into  four  periodii  as  follows: 

(1)  The  <  nU  iii<>(l  pliist«'r.  on  contact  with  \vuter» tinites 
with  this  liquid  aud  taketi  a  crjratalline  form. 

(2)  Tlie  plaster  dissolves  partially  in  the  water,  vhicb 
Imh  oiim's  Mtiturntt'd  witli  this  .siilt. 

(8)  A  part  of  this  liquid  evaporales,  due  to  the  beat  i 
«et  free  in  the  diemical  oombination.  A  erystol  h  \ 
formcHi  and  dctcnninos  thi'  crvstallizntion  of  the  oiitiix^  ; 
mass,  a  phenomenon  wbicb  is  atulogous  to  that  which  , 
takes  place  when  a  piece  of  sodinm  ralphate  is  placed 
in  a  satuinted  solution  of  thi.-*  sidt. 

(4)  The  maxitutun  bardoesa  is  i-eacbed  when  the  plaM- 
tef  Innett  enouf^h  water  to  oonrsprmd  exactly  to  tbp 
fdtiiiiilii    i'< "hSOjIJI^O,  (his   niiixiiiiuiii   l>piii<c  to  the 
reniaiudoi-  in  propoition  to  tbo  quuutity  ot  water  . 
added  to  tlie  plaster  to  transform  it  into  mortar.  | 

'I'hi'   niaxinnini  hardness  tlifii  was  rrmliril  wlim 
the  plaster  coulaiutKi  about  2ii  per  cent  of  wutcr.  , 
Landrin  believed  that  the  loss  of  water  wa^i  due  to  the  | 
evaponif  inn. 

Le  Chatcltcr  i<howed  that  pltu>t«r  would  set  in  a 
TBcnum,  so  that  evaporation  wae  not  a  neceamry  Ht«>p. 
Ariwdinir  to  Lo  Chatelicr.  the  plaster  of  I'uri-  ii-i- 
HolveH,  bcconif'!*  bydrated,  and  then  cryBtallizcs  out  . 
n»  gypeum,  and  every  particle  of  the  plaster  goes  | 
throiiph  the^f  ^(i»px. 

Miorocioupio  «!\aitiination '  .shows  that  j^roiind  i^ypiiuuj, 
before  ealeination,  is  composed  of  rather  lari^  masses  | 
of  various  size-,  tlto^ip  inassos  (•nri-<is(in<r  of  iii.>ti  n\- 
less  broken  <-rvstals.    After  calcination  these  laij^er 
masses  are  broken  up  into  fine  (nvnol^^H  nrafly  uaifonu  | 
ill  >.i/.e  and  shape.    A--  tlir  ninti-rial  i>  heated,  flu-  \\:itr'r 
i.s  cluuiged  int<j  steam  ami,  expanding,  hreakn  the  erys-  , 
tals  into  finer  (  la  rt  ides.  There  is  thus  a  physical  change,  | 
as  wi'll  as  a  cheinieal  one. 

When  water  is  added  t<>  tlie  caleiiu'd  plaster,  small 

needle-like  cryt»ta Is  ar>>  seen  forming  and  shooting  out  | 
here  and  thon\  and  these,  as  thev  become  inori!  iilnin- 
dant,  unite  and  form  a  »olid  mass,  in  which  th<-  iiidi- 
vidnal  crystals  can  Scarcely  Im-  distin>;iiished.  Open 
spitees  left  in  the  nuss  are  linally  closed  and  a  Hrm 
iWilid  ma;>s  results. 

UnealelDed  gypsum  treated  with  water  showSf  under 
the  iniemscope.  very  little  change.   Gypsum  crystal' 

'.Vnuali'ii  lie  <  "himi.  ,  1S74. 

'  t'liiversity       iluj.al  Survey  <m"  Kaii>.i".  V.il,  V,  Beport  on 
t.>yp«atu  aud  Crvpsuiii  ( 't>uient  I'builttni,  fogef     to  itb. 


lized  '>y  fvnporiti. ;ri  >!i<iw--  itv-(:iI-  wliiili  are  not 
iieiMlle  >hu(M'd.  Iiul  lii-oaiicr  and  of  eonsidenihle  irregu- 
larity. They  do  not  interpenetrate,  but  form  a  kMMSe 
mass  ^vhlrli  fi'ridily  (•rninlilc^. 

Crystulli/uilioii  is  aided  i)y  tlie.suiull  size  of  ihegruins 
and  ihe  finer-^rmined  plasters  set  more  rapidly  than  the 
eoarM»r-i.'i  aim  ■!  f>nes.  as  shown  'ly  fbe  compjirisoii  of 
the  tine  detuai  plasters  with  oixlinaiy  pla.ster  of  Paris. 

Manufheturf'.  In  the  manufacture  of  plaster  of  Paris 
the  }ryp-nn!  rin  k  is  cnished  and  jjrtmnd  into  flour  in  a 
bulir  mill,  a  roller  mill,  or  a  disintejjrator.  The  round 
gy])suitiisthen  passed  intostora^fe  bins.  In  some  iiiiUt< 
the  flour  }(yi>suin  is  conveyed  to  the  bins  by  an  air  bla-st. 

The,  cJilciuiiif,'  kettles  are  made  of  boiler  steel  and 
hold  aboatStonM;  the  flajueii; curried  ai-oiind  the  sides, 
by  tlues.  so  as  to  heat  all  jwrts.  In  dwrjifin;,'.  the 
jrroiind  jrypsum  i>ii  run  slowly  into  the  kettle,  which  is 
kept  at  a  temperature  of  '21'2  V.  or  over:  alM>ut  an 
hour  and  a  half  is  eonsuiiied  in  tillinj,'  to  a  depth  of  5 
ft>et.  The  material  is  kept  in  motion  by  a  meebanieul 
stirrer,  it  lioinfr  of  the  jrivatest  importance  that  tbi; 
partly  calcined  plaster  shall  not  ir  niuin  in  contact  with 
the  heated  iron.  The  slow  lillini^  lends  to  keep  the 
Ik  it  constuit  or  nearly  so  during  the  charging,  and 
04  tbe  boiling  increases  the  plaster  is  occasionally 
thrown  In  "waves'*  out  of  the  kettle.  The  heated 

material  boils  like  thick  cream,  and  runs  alnuvst  like 
water.  The  boiling  \&,  of  course,  due  to  the  escape  of 
the  water  of  crystallization  and  the  hy^'roseopic  wator 
that  may  be  pre.sent.  The  lK)ilin}r  takes  alK)ut  ihrtO 
hours;  a  short  time  before  completion,  when  the  tern- 
peratore  reaches  STO^  F.,  there  is  a  sudden  xetlHng 

down  and  the  steam  ceases  to  ri.se.  markintf  the  period 
uf  formation  of  the  tirst  hydrate.  Soon  the  mass 
begins  to  boil  ^ain;  after  a  certain  time.  <piite  accu- 
nitely  determined  by  the  ex|iert  calciuer.  w  hen  ii  teiii- 
pomture  of  approxiiuately  •H.jd  F,  is  reached,  the 
charge  is  done,  the  dischar^'i'  jjate  is  opened,  and  the 
finished  i>rodu<^t  runs  out  into  n  \  ;iiilt.  The  retillingof 
the  kettle  for  the  succeeding  charge  bc>giu»  at  once. 

Retarders. — As  plaster  of  Pteris,  when  mixed  with 
water,  .sets  in  from  six  to  ten  minute-.  iM:it.  i  i:ii  is  incor- 
pomted  therewith,  either  during  its  umnufai  ture  or  at 
the  time  of  it.*<  im^jmration  for  twe,  to  delay  or  hold 
lnK^k  the  set,  in  <iri!rr  that  the  i  inm  rit  ;il:i-ti-:  i  an  I^- 
preiJMied  in  quantity  aod  applied  with  uniform  resulLn. 
These  compounds  or  ndmixtnres  are  known  as  retarders 
or  restrain'  i'-.  In  tlif  rarly  days  of  (M'uient  piastert 
ylue  was  aJdetl  by  the  workman  when  he  prepared  the 
material  for  uae;  but  now,  to  secure  uniform  result!;!, 
the  retarder  is,  as  a  rule,  incorporated  with  the  planter 
in  the  process  of  manufai'ture.  Citric  neid  was  u»eA 
for  a  time,  but  this  was  expensive,  and  the  results  were 
often  uneven.  As  magnesian  limes  set  moro  slowly 
than  calcareous  limes,  it  was  thought  that  the  addition 
of  nia<,'nc.sian  lime-^tnht  w.  u!  )  -ns.  a~a  retarder,  but 
the  um  of  this,  substam-e  is  sjiid  not  to  be  a  success. 
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MINEH  AND  QUARRIES. 


In  the  days  of  the  Romans,  btood  was  iiRpd  to  retard  | 

tlu'  s»>t  of  plii-iti.-r  of  Piiri>,  and  uripinic  miittrr  from 
8iaugbter|)QU8e  refuse  (tankage,  bones,  hair,  etc.)»foniu 
the  hase  of  many  of  the  retardeix  now  In  use. 

Any  .siili7<<jinco  which,  when  ii(l(lr<l  to  the  wnt<M'  with 
which  nilt'inod  gypsum  is  mixed,  or  to  tbo  dry  piaster, 
will  Ivoop  the  molecules  apart  or  from  too  doae  pon- 
tact  will  doluy  the  t'ry.sttilliztttioii  iiml  n'turd  th«?  Mfl- 
ting.  :^cb  sulMtances  art>  dirt  or  urgajiic  matter  not 
of  a  cryatalline  character.  Insoluble  material  or  car* 
Imiiutr  -  of  the  tilkulin<>  eartlis  will  tliluto  tho  plaster  ^io 
tliut  it  will  not  Het  as  quickly  a«i  the  unadulterated  plas- 
ter. Whether  a  retarder  weaken);  the  cement  plaster 
or  not  in  a  disputed  que-^limi  ununiL.'  :n<hitirts  and 
plasterers,  altliouj^b  it  is  ooui-uded  that  ihu  udditiun  of 
too  much  foreijpi  material  redaon  the  atrengtb  of  the 
I  if  ink'rlHcinj,'  riystat-.  A>  a  ifi-iitM-Hl  rule  the 
prulougutiou  of  tlie  period  uf  cry^stallization  or  set  ia 
determined  br  the  quantity  of  retarder  added  to  or 
incorj^orated  with  tin  |)l:i-,t.  i  CaU-ined  plunter  which 
8«ts  slowly,  whether  retardeil  or  uot,  is  known  as  cement 
plaater. 

AiTflrriitnrx. — It  i<  a  wcll-kiinwn  fact  rhal  wlicn  a 
salt  crystal  is  dropped  into  u  i^upei-suturuled  whitiun  uf 
a  salt,  as  for  inatanoe  sodium  sulphate,  the  whole  {nnsK 
iitmicdiutvly  orystallizcis.  Crystals,  or  (  vm  -^  Dlid  pur- 
ticlcH  of  forertfn  toat^rial,  will  hasten  tlu-  cr,vstalllm- 
tion.  Hence,  to  make  a  quick-setting  plaster,  aa  for 
di'iital  -,01111    ntli.'r  i  rvvtiilli/inj,'  sjilt,  n--  alnni  or 

borax,  is  added,  in  siimll  quantity,  tu  the  «ilcincd  gyp- 
sum. The  result  is  that,  after  solution,  the  added  aalt 
has  a  tiMidi  nr  y  to  rrystalli/e,  and  thu88tart«  the  prooess 
in  th«  Uehj-drated  gypsum. 

I^weutet  far  hardetihiti  y'/"*^/-.  When  calcined  gyp- 
sum is  stef'jR'd  in  a  ><ilii1ir>u  iMii(aiiiiii<r  fmnr  s  fn  1o 
per  cent  uf  alum,  uiui  itien  dried  aii<l  agi'iii  l>ui  ii>m|  w  itii 
a  dull  red  heat  of  uniform  and  constant  temp^  ratin  i 
((.1  reenwood's  proocsi^'i.  a  jilastcr  [iriiflu<'ed  wliich 
after  s«>ttinff  is  \  ery  niui  h  liurdi  r  iLua  the  ordinary 
plaster.  Casts  made  of  such  plaster  solidify  L'l'iniii  tlly. 
hut  liiuilly  aciiuin-  a  hardness  sluiilar  to  that  of  ala- 
luistor  or  marhle,  and  present  a  tninsluccnt  appear- 
ance reseni)>linjf  the.se  KuJ)stances.  .Vecorditiiy  to 
Landriti,  this  change  in  the  plaster  is  not  to  1h> 
accounted  for  hy  the  formatiou  uf  double  sulphates  uf 
lime  and  alfeaili,  nor  by  the  eiyatala  of  calcium  aulphate 


being  embedded  in  altmiina;  hot  rather  by  the  caldum 
carbonate  in  the  plaster  stone  l»ein|f  convert<.»d  l)y  the 
alum  into  calcium  sulphate.  A  liquid  containing  from 
R  to  10  per  cent  of  sulphnric  acid  acta  in  a  similar  man- 
ner. Landrin  analyxedalnm  plasters  with  the fdUowiog 
results: 
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These  iigures  show  that  the  alum  oementa  are  of 
^'reat  purity  and  have  no  trace  of  alumina  or  potash. 

Keetie's  hard  cement  is  produi'ed  by  impregnating 
plaster  of  l^ris  with  a  solution  of  1  part  of  lx>rH.\  and 
1  part  of  cream  of  tartar  in  18  parts  of  water,  drying 
and  burning  at  a  low  red  heat  for  si.\  hours.  Bora.v 
alone  servos  the  purpoese.  The  plaster  bardena  more 
alowly  as  the  solution  is  more  concentrated. 

Siiicated  plaster  is  formed  by  sponging  the  surface 
of  phu»ter  casts  with  a  solution  fonned  by  first  adding 
whey,  free  from  fatty  matter,  to  a  potash  lye  solution 
umde  hy  ad'liiiL.'  1  jmrt  of  potash  to  U  parts  of  water, 
and  afterwardj»  mixing  4  parts  of  this  with  a  simple 
solution  of  potassium  silicate. 

Stearin  tnelti  d  a(  imt  (<pi)  IiIl'Ii  a  ti  ni|n'i-;»ture  has 
been  employed  as  a  bath  in  which  pla.stor  casts  are 
immersed. 

Landrin  found  that  lime  had  iji  i  at  iiithiciice  on  )tlas- 
ter«.  By  mixing  lime  with  the  plaster  in  dilfereat  [iro- 
portions,  not  to  exceed  10  per  cent,  he  obtained  plaster 
n  hirli  set  regularly,  became  very  hard,  and  took  a  high 

lH)li>l). 

A  laifie  onmhor  of  patents  have  lieen  is.sued  for  re- 
tarding couiiKiunds  and  admixtures,  and  f»)r  jm-piired 
plasters,  as  well  a.s  for  pruces^ses  of  nianufactuic  and 
for  hardening  gypsum,  and  a  digest  of  the  same  will  lie 
found  in  an  appendix.  There  have  also  been  issued 
some  280  or  uiore  jmlents  for  improvements  in  the  art-s 
involving  the  use  of  gypsum  or  plaster  of  Paris  in  the 
manufacture  of  artificial  stone,  wall  and  rooting 
couieutH,  pavemeuts,  crayons,  blackboards,  beat  iiuni> 
latittg  eompoaition,  etc. 
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Tasui  e.— detailed  SmiHABY: 
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TuUl  unecti  

Ei)Kliiv<.T»,  ilr 
Ari-rag>' 

W.e<-»  

MiiK-m  i>r  uuariyineB- 

AviTHKf  iiuutier.. 

W«)!C*  ........ 

Bnj't  imOor  Iti  ] 

All  Dlhi'r  wiif 
.\v»'rii^'  nil 

WilKis.   

fcli>w  irmuiid— 

ToiJil  iivemge  Dunbar    

TktM  waec-s     

Mtnc-ni— 

A  vt-rmft'  iitnnl.H'r  

Wftdofi  ,  

All  o(lir-r  u  jiiec-carncn— 

.Wi'rasi'  number...  

WaiiuH.  , 

JOtritiSL-  iiunibcr  ot  wi9|;e.etnten  al  ^lecllhxl  dallf  ntex  at  pajr: 
KnVl'it^t'n< — 

»l.-Ji"<  

ji.vi     

S1.»  t<.«l.99    

t2.00  lorj.L'l    

Ri.iiloSi.llt  

K.SOIoSi.TI    

JH.flO  l"K).-.M  

M  OIJIP  W  24..   ,  ,  ,  

Flniiii'ii  — 

S1.Wli>SI-JI  ,  

Sl..y)1nJ1-7l  

S1.7.MiiSI-il»  

KJJKl  111  KJ-;;!  

r^:i<t<>tJ.M>...  

S-.'  .V)  Ci  J-J,74    

Mii<-hlMl>^tx,  hIflok»?iulhK.  i^ri't  filer.,  nnilt^thcr  iiK-rliiinic^si — 

*1.2iti>Sl.«    

I<>!l  .71  

J1.7.it«.»l.W  

J-.'.on  lofj.-.'l  

SJ <«>  fJ.  HI  

«;i.(«(i.)J5i.'ji  

U  iu  to  «.i4  

^i.^Smtil  i>viT  

Mkuvn  ur  iiu&rryiuen— 


u&iimi 

loin. 

Kaaau. 

New  York.  OklBhaaui. 
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4 
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4 

I 
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9 
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ii 
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ti 

U 

ti 
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1 
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1 
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4 
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'2 

s 
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IS 
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8T-ii:r. 
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ti4Mns 
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WS.744 
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1(1 

(tl.  2.M 

■> 

Ii 

$6. 7:!n 

V 
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1 

frVtl' 

» 

JIK.WH 
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!I21,.>46 

1 

vm 

1:; 

^'•.!I73 

n 
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3 



97 

l»i 

41 

11 

UTi.  7W 

SI0..V.7 

tiU,m 

:9<7 

144 

i« 

rio7,f«j 

Si:i.  m 

?ji,4t;i 

im 

i« 

$l'.IS,i.«l 

*;;^.  -■|^^ 

19 

11  . 

s 
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SWi.liTl 
!>7 

S.'.l..'i70 
fO 

?I7.  SiS 


s;i.7is 
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) 
•J 

1 

.s 

18 


ft»ll>•1.49. 


_LllOlon.74  , 

•i.nipti.99....  

tt.tttO«2.24  

n,'j»toii.4*  

Mttog74  

«t«Ota«.«T.  

All  other  unmMwmcni 

II)  7r.  tn  to  W  , 

gl.OO  tn  tl.SM  , 

ti.^'>iun.0  

nMtom.H  

«i.Tftton.«9  , 

«UII>ta|t.9(  


IB.BlaK.4l 
HLdtteffiM.. 


1 
1 

i< 

8  ' 
4  I 
1 
1 
1 


US 

as 
n 


4IC 

•4 
1* 
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*  • 
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1 

• 
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m 
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1 

a 

27 
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ie1«4ei  Mcmem  dtnltaiad  u  MIowk 
StMii,inSnH»«;  Uttk^it  Vtavlal%i. 
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MINKS  AND  QUARRIES. 


Tabi  K  «.— DETAlLKn  SI:MMABY:  IW2— Continne<l. 


Avfn>K<?  iiuiulwrof  waK«-wnvr*en>pl<V*<t 'lu'lnir  carh  month: 
Hen  16  y<'«r»  «n<l  over— 

.liiniiitry  , 

Kcbnmrv   

Marrh  

April  , 

SUy  , 

.lUllr  

Juljr  , 

Augnat  

ScpMinlM-r  

October. 


December  

Boyn  imiler  yt^r»— 

.Tuniiury  

Ffbrour?-  

M«trb  

April  

Miiiy  

June  

July  


I»iim. 


Kansw. 


Oei 

Noremlwr  

Dpcember   •  *....  .•  

OMitmrt  work 

Ainniint  ivil<l  

*    Number  ni  cmpluyiini  

Mimllnnvoua  rxiiemmr 

Toul  

Knriiltlc*  nnil  rt'iitN  nf  mintf  ami  mliUnic  plant  

Ki-iit  of  oiricfv.  ux>'>.  iii>iimtiiv.  liitvr««l.  Htid  (ilhrr  Kiin<lrfe«. 

Cwt  nf  anil  materials  

PitidniM: 

<ly|im]in,  iihorl  Utn»  

Uyiwum  mlriniHl,  Minrl  luD*  (lieforv  ciUuiiutiun)  

M«rk<-talil<'  pnidurl— 

Total  <|iiunlily.  obnrt  ton»  

Totnl  valm-  

Qiiantlty  

Vnllie  

Land  plB«l«r— 

Quantity  

value  

Oalclnvd  plainer— 

Unantity  

Value  

Pnwer  ownwl: 

Tntal  homepowi-r  

Stcuni— 

iVunibfr  

IIiirs«'pi>wer 
Qaa  or  iruMiline- 

NumiMT  

IIoRie(io«'er 
Water  wheeln— 

NnnitM-r  

Bor>«|iower .... 
Electric  motor*— 

Niinil)er  

H»r»i't>ower  


770 

i,tn 
i.m 

1,«I0 
l.Mi 
1,«M 
1,MII 
l,4M 

lieu 

1,«U 
l.HS 

S 
3 
8 
> 
3 
t 

4 

3 
3 

S 


tiao.ffi- 

tSU.TOD 

8l«,m 
674,232 

68I.4B3 
•2,089,341 

81, 4M 
•IS.«14 

eo,7»i 

•106,2X7 
&»,3n 

»i.iim,i«o 

7.31* 


68 
Ik  38ft 


U 
•14 


127 

•Jol 
■Ob 

•at 

3SI 
SS2 
SU  : 


374 


16,  .VlS 
81.0^ 

ii; 

8-17.  cKI 

I.V).SO 

117,  Ti3 

la),779 

8a»7.7:u 
wo 

8M» 

2.000 
•1,000  , 

118,  in 

•888,834 

1,305 


14 

1,306 


10« 
I3H 
144 

IV! 
I4» 
146 
113 

170 
l!» 
IM 
144 


fJT.IHI 

iKMUl 
W.770 

.■M.IIT 
r!ll«>,lillft 


2.391 
K.4VT 

47.  Me 
•202,00 


i&5 


Mirhlgnn. 


142 

350 

3:iO 

4110 

m 

401 
403 
403 

4oa 

853 
853 
353 


ScwYciflt. 


ex 

IM 

m 

203 
231 
217 
2Z! 
210 

ai7 

asj 

■£>i 


1 

100 


844.71.5 

"»ii.'Ti.V 
(■w.tai 

•JI0.227 
l.W,.fAI 

2iii*..va 

8450,  Ii21 

fift,«85 
870,460 

13.022 
815,340 

1211.  «m 
•372,1*21 

1,675 


11 
l.SOft 


1 

110 


814,  OMl 

r,-vi 

•6,.'MD 

•31,  m 

110.884 

7S.380 

«A,8IM 
•M,I70 

9,  Ifa 
81.5.  IHI 

25.981 
843,7.50 

00,184 
•200^286 

1.408 


13 
.225 


281 


Oklahonui. 


•-'I 
I'.' 
^v 

4«  I 

«9  I 

67 

67 

CT 

«7 

fl 

loa 

90 


Wyoming, 


811.118 
•7. 606 
83.513 

S4,I3« 
84,  IW 

S7,«» 
•II1.»& 


27,825 
•111.215 


Allnthar 
ntatei. 


m 

833 
41S 
438, 
4Z7 
418 
817 


tu>.m ' 
.  ».wt 

7,  Ml 


7,»tl 
•3(t,itK  , 

212  ! 


3 
212 


410 


APPENDIX. 


DIGEST  OF  UNITED  STATES  PATENTS.' 


UVrSUM  ANT>  PI-ASTEK  OK  PAKIS. 

1— I'ROCESBIM. 
II— I 


I—. 

i.i'ii—fhirrf^r  :>,  I8r,u.    J.  D.  CiomnrooD  and  R.  W.  Kxnnc. 

i'tvieul /or  fiiriiiinij  arlijicitil  rforif. 

Gj'jwiiiii  ii-  isidinitf'il  with  water  iii  which  1  |><Hin<l  of  iiliim  to 
the  Rkllon  htm  been  di«aolved  and  then  dried  aad  ciiU'inoil. 
fltOM—Dteember  J7,  1STS.    C.  T.  Thmtnwu    Pr^i»in„>j  t/y/jwijui 

for  xitf  ill  jxijtr  in(il.'.'':  '.'  'i     ■. ;  

Mimitt'ly  cryslulline  ti(i)[iliAtc  of  liiiio  I."  formetl  hy  siibjixting 
K'v pstiiu  to  «-oiitiiuio(»  «git«tiiMi  in  k  tank  wUb  water  and  to  a  ood- 
tiDootifl  circutiition. 

AW/2/— 2VbtMiA(i>  tSf  J-  H.  TamBr.   AH  or  proeut  and 

emnpomtHM  fitr  mdii»g  mt^leM  ilonf. 

It  in  i-omj)tmd«t  piaster  of  niris,  ^slycerii),  and  witter,  and  in 

boiled  in  a  solution  <if  l)riin>toiu'  aflor  luLiominji  ntt  ami  flrii-"!. 
SCKtdiii — Ikwiiher  .■'J,  H.  H.  Ea*ov  and  .1.  .1.  MctiKVKXv. 

OmmmI  eompomlionfor  mMiny  hrirk,  <U: 

A  Idlzture  of  gyi^iuni  ami  nAim  in  al>out  oqoal  pfoportioaa  in  a 
dir;f  pclvvriseti  state  is  Ikoilt'cl  in  water  without  agitatkm  until  the 

wutiT  i."  i-vaiMirnted  and  tlio  uja«i«  dried  out. 

J^1047—Sf:}>lfmhir       lS.S.y.    W.   Manmnc;.      Pniffm  of  (renting 

rlVflfU  III  ■ 

Alahaster  in  the  form  of  a  iXry  pn•^,:^^»lto(<.^t  powder  is  fornH-<l  liy 
■•ubjeoting  gypouni  to  grinding,  cali'inin;;,  and  agitation  in  water, 
then  floating  in  » iioating  apfwiatitis  then  foiuini;  tbroitgh  a  tilt«r, 
and  aftanraida  diying,  gnwldiig,  and  grindini;. 
S4t7S4—Jtinf  1,  tS»S.   U.  CtrMMixa&  MuuifaelUTt  pf  ctmenL 

For  tile  rnannfitctim!  of  a  tiydmulio  or  Portlaml  ctrtnNit  a  mis- 
tnre  of  elay  ¥»)  \iciwi'i>  Mini  uypMnn  l,2ii<i  j)onnrls  is  iiiloined. 

tiround  ^ytwuni  in  aMltabljr«oiiBtnicledketUeiaez|icaedto  the 
heat  of  euperfaeated  atcMU. 

SOS  I 69 — Ikffmhrr  ts,  1S8S.    W.  MAinmca.    Protm  of  Ir.nt;,,,, 
iji/jmiDi. 

To  pnidueo  an  ini|)al))«blo  opa<^uc  aabydroii»  powder,  g>'pisuiu  ii< 
<>iil>j<M-t4  d  ru  a      >nd  caldiurtion  and  milwequent  ndnctian  by 

crushing  ainl  j.'!  iir  litii;. 

itit.'.yj—M'iij  1,  II.  0.  lli«;<iiNi«ox.  Mmmtfaetme  uj i<itt*ifr. 

The  plaster  is  Jieated  to  about  3V5°,  tbrn  cooled  to  alixHit  SfBIb", 
and  then  glvm  a  temperature  of  about  9M"  and  disdiarged  at  each 

teniperHture. 

!>(!>ii>! — Sof  inber  S>,  /Af>'.     (i.  W.   I'.mikkii.     I'rof-em  'if  (rfiitiiiij 
ijijimnm  Tork  to  /iHi.' '     '  I  n!, ,  limii. 

The  roclc  U  dehydrated  by  the  action  of  hot  air,  and  the  porouti 
rock  k  then  allowfld  to  absorb  mnlalion  of  Nlphate  at  inun,  nltife 

inmiaa Ca|iiM«f  i«tenl«an> ioM Iqrtiw 

308SS— Oi  W 


iteid,  and  |Mjta»!^iijin  i^ulpliooyanide,  alter  which  itia  immeraed  in 
a  M.lnrixi.  mI  :iliitiniu:t)i  5nlphat«t  Al,  (SO«)i»  for  Ift  haara,  tben 

exiKiseil  to  liieiiir  ntid  (tolished. 

SSmr—Aii'ji"'*  17.  m7.   (i.  W.  Pawcwi.  Pnetm  vf  fevnltivfKP- 
mmtoekU)  imilaU  mathU. 

The  m<Mat«  finit  ranowd  from  the  rock  by  the  lution  of  hot 
air.  then  the  hot  rock  w  placed  in  a  cloeed  com^iwrtinent  chai^t^d 
with  the  faii)e»  of  anuuonia,  and  tliecool  rook  v then  innnediately 
iiniiicrMd  In  a  solntum  of  alnmiinini  sulphate  until  the  pona  ai* 

Ulletl. 

sUToa—Mojt  9,  JM9.  F.  P.  Vam  Hook.  JMftocf  ^jvrodMcAvpfae' 
l€t  product*. 

The  matetial  Is  caldued  to  a  puiKeimknt  condlUoa  and  then, 
while  inteiuHdy  iieated,  .Mil>je<-t4Ml  to  the  action  el «  cntteiit  of  mid 
air  of  such  s(ren);il>  that  the  ]«rdcles  are  taken  up  and  curled  in 

fuspen.'ion,  and  rapidly  i-o<ded. 

Gi'iViOl-^AHijiitt  7.  ItKiO.    \j.  H.  Meki  BRoK-VicaT.  ArtiJiciiiUaiicnl, 
Natural  marly  liint*ton<',  or  a  prejiaml  mixture  of  calcareous 
matter  and  clay,  containing  sulphar,  i»  calcinod  and  then  fiMed 
auder  oxidiring  cotKtitions,  thereby  removioB  the  nilphnr  while 

the  materials  are  in  a  f-tate  of  fusion. 

tj>:j^47 — Xoieiiiher  'J,  lfnx>.     W .  M.  John.xON.    Protria  of  muripjing 
iilil  /iJiittfr  of  I'arif. 

It  is  siihjti'te^l  to  two  heatings  and  an  intt'niifuiate  Heltiiig  with 
iiridulate<l  water,  the  tirst  heating  effecting  a  more  complete  re- 
moval of  water  than  the  «econd,  wtiile  the  intermediate  wetting 
serves  to  rdiydzatetbs  bamtphiBter. 

6747«o—Miiy     IBOI.   A.  E.  CrniUR.  Itnem^lrMlSnghjfimit 

rmiiixiHiiih. 

Tlu'  )-.!«■  material  is  l.t-.Hrn  luilil  ili'l-.y:lr;i;Mii  l-.aH  l  unnnriicfd 

and  hai<  l^eeu  partially  completed,  and  then  the  ilehydrntiou  ia 
tMmidetiHl  by  the  rasldant  hsal  of  the  material  out  of  contact  with 
the  air. 

eraitS—Jidii  te,  jaoi.   W.  Lnsiim.  JPnem  «f  banan^  remmt, 

ffgpmm,  etc. 

The  gronnd  raw  material  is  heated  to  a  white  heat  and  tin  jijicd 
downwanlly  against  a  column  of  flame,  then  cooled,  and  the  resiilt- 
iuK  heat  for  generating  steam  and  for  tho  preliiuiuary  warm- 
ing of  the  material. 

II — liftiinirtn. 

10t:>53 — Mnrvh  :'.'>,  1870.    \.  H.  Kkf.ak.    Mnniifa<i\irr  of  aHijiriiit 

IliflUl, 

lOniplovH  an  a>|ueous  saccharine  solution  of  lithar>;u  in  the  man- 
ufacture of  artificial  stone. 

ISSBSS—Jafy  J3,  WS.   AfioAO.  OmgtotUian/ortlontcmmiU, 

Oilcined  gypenm  U  natnisted  with  a  soltitian  of  I  ponnd  of  salt- 
peter to  4  gidlons  of  water;  it  is  then  dried  and  ground. 

i'^.-li*"/ — Miinh  a,  /AW.    <).  K.  \Vo<ir)WARi».    Comfi'ifituni  for  nutk- 
iiui  vmltlt'l  iirliclif  of  uiiinitfiicturf. 

Caypeum  and  roeiu,  my  in  the  proportion  oi  125  poonde  ot  gyp- 
■nm  and  100  pounds  of  main,  ate  udxed  together  under  beet, 
of  FHtmts  «t  t  c«ata  aacli. 

(MS) 
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MINES  AND  QUARKIEB. 


SaWiOS—Jommty  H,  IS.S4.    II.  (Ir.w.     I'ln^i  nioj  <'mi)M>»itiui\. 

ITses  glue  ami  glycerin*',  tip>rethcr  with  jiliifter  nf  l':iri!<,  .-ihiki-il 
line,  MwddHt,  and  hair. 

waller  to  ft«  VKdtuafkabrfiirhwIMmgfmfoia.  \ 

\'»e»  a."  ri'tanler  ri-sin  !»»•  diffiilvc^l  in  a  solution  of  rau-«lic  stula. 
S(iSM*4 — A?,  /JiV,-.    *i.  li.  Kis<i.    Comi)iiu)i'l      tftttruut  IIk 

Thu  reatntiuLT  i^jiuuirtii  of  t;lui>  aiaU  gnmnd  ntuue. 
aaOUT-^S^fUiiiher  jV,  taSS.    3.  OOY.    CbnipMWan  of  maUir  for 

.  Tbn  rartniner  ooiifliit8  of  kUh-,  Irish  mom,  luolu^n  ^,  and  tartaric 

actcl. 

S01itS»,SSHI90—Cktobfr  .iO,  IS8«.    J.  H.  FtkoKBaU).  tbitUring 

Uaea  angar  aa  a  mUainer. 

aateta—Vuimheit  9,  iftgg.    0,  SnurB.    Cmpom<m  of  htMin^ 

material  (or  nrch'U  litf-n!  yur/mir:*. 

Magnesia  \*  inixnl  \wth  disHolved  ).'lm>  or  ^elalinouii  maUvr, 
hydrtK-jirlMin  i-<iuipouiid,  a<-id,  and  ptllverixttl  eah-tiied  malarial, 
the  nuignemm  prodoeing  »  omooth  aud  gUwvy  aurfnt**^ 

JtWrHory  9,  m».  6.  S.  Kuco.   0>m|mnuhI  to  reNntm 

ttUittg  (^pUuler,  tte. 

It  ifl  (vmiposeil  rasentialty  of  animal  gdattnom  or  vi  i^  tuhU'  gUt-  ] 
tinouj!  matter  and  liy>lrnt«><l  lim.-. 

i(mie—.Ui<r.tfl  IS,  ISS9.    M.  n.  CncBCH.    OruaattnMion  <^ uxdh. 

A  fatty  tiiuttvr  i-ucli  »><  od  or  Klyoeriiw  la  added  aa  a  ivtardar  to  | 
slalmtin^  a  mixture  of  caldmcd  gTpaom  and  glua. 
4fftfl — F^uary  ^S,  fMO.   (5.  Wwr.    CtmpcgUimi  of  iimiitr  for 

.K  nuitjwuimi  ul  jiluc  atnl  m\  !hh1«  to  In-  u«'<I  with  ptanlerin^ 
mate  rial. 

4»U09—FtbrmTif  tS,  U.  Wurr.   Ptaiimng  cmi^oiuid. 

A' compound  of  glm,  dextrin,  and  aal  aoda  to  be  niied  with 

l>lat!t«riiiK  material. 

4i:'270 — Ffhrntirv  S'l,  J/tfiO.    li.  Wtire.    Cnmpnitili;n  t,f  uuttur  I'nr 

„, .  h:!. .  ,1 

It  eonsittft  i*.»i  iitwUy  ofghie  or  oUi<-r  l  U-iiium  ii  ri'tnnler  and  ' 
borucit^  acid. 

Wis  J— Hug  JS,  JS$0.   B.  B.  and  K.  U.  Maiitix.    WaU'Cimring  \ 
<wnjMiM(m>  I 

Citric  aeid  is  iiw^l  a.*  a  refariler. 
4JS743 — Auifiutt      l.sui).    S.  .s.  Ki-sToN,  W.  K.  Hopkins,  and  B, 

Ri-jfros.    Proctn     .i.i<::'ifadiiriwi  jiliiMeriug  mu, j 

A  dry  pulvendtuit  nwtniinint;  <omfK>und  i?-  i>rjwiii<^Hi  by  di.-*- 
iolving  the  rwJtraininjK  sulwtance  in  water,  ami  inixinj;  therewith  ' 
a  dry,  atworbent,  oomminated  ntateri»l,  hy  stirring  nnder  Uie 
spiinartioo  of  beat,  ontil  it  iaooaverted  toatTry,  pulTienilent  state. 
4.'i3SU!>—.iiiitui'ir,,  tSOO.    II.  Li:uii»is.vRiNt..    Arlifiri'il fhMtr. 

It  consists  of  glycoUine,  plaster  of  Paris,  and  watiT. 

4S2i4o—x>i'itiiAtr  9$,  MM.  J.  Sickum.  Awim  ^  tt^emmg 
ffgptum, 

Tim  retarding  agent  is  ineor|)orateil  with  the  (•latter  during  the 
piroocaa  of  calcining  and  while  i(  is  in  a  molten  condition  and 
pAor  to  ocRnplete  ealdnatioQ. 

44^>,>ii—Min\irtr>i/7,iS'ij.   K.  Watiox.   OmpatUwnnf  matter  for 

reiitriling  tht  i^niui/  of  /rlnfUr. 

Ilair  in  lioile<l  with  an  alkali,  <-au!<lic  ^mlu  or  iHiiash,  aitdnaad  in 
liquid  fonn,  or  m'apcimtBd  and  reduced  to  a  powder. 
446804— FOmmrg  17,  M9i.  E.  Watwx.  OmpoMonofwriHrfor 

rt>trtiini»i;  the  Mtting  i^plMler  eompomd*. 

A  dn-  U'giiminonfl  MiTwtaniHt.  such  aa  pesM,  htmnn,  lentils,  et<-., 
treatetl  with  a  wihition  of  l  aii-iio  nlknli,  iiii\e<l  with  loi  iilkuliiie 
eartli  or  a  Malt  of  au  alkaline  eartli,  ur  a  muJi  ui  a  ('auetiu  alkali, 
dried  and  tmlveriied  1 


;.>,',;>;— .l/iiy  /  ,  l.  C.  IIakt.    JianUrinf  tampomtd.  > 

l.inic  !•<  dry  willi  t:hlv  water. 

',-',i;.'u:—.hihi  Jl.  ISiil.     .\.  AvTiliivv.     f'l(iy)ir\i\ii  I'lDiiKttHwn^ 

Uwa  aa  a  nitarder  in  ■  ipecided  pl4ietering  compoktion  a  sub' 
miztare  of  aDgar,  riaked  lime,  and  MoariMwate  of  aoda. 

i.'>.s74/— .v/rf<(»'.(i- /A~r//.    K.  W ATCQH.   QnnpeiiiUoR  (if  mtiMrr /or 

reytnuiiiiig  the  witnuj  iif  pliiuli  >■. 

.\  mixture  of  (lax-eeil  or  nil  iiiial  rake  and  an  alkali,  99 Carbon- 
ate ui  Huda  or  potash,  is  r«>duced  to  a  ilry  powder. 
4SS74S—SttlUnAtr  i,  1991.   £.  Waihon.   OomponHtM  «f  mnUn*  i» 

fWMNtM^  Oat  ItUiHg  of  platter. 

GomminatHi  boof,  horn,  or  iMfhers  bdlaaalved  by  boiling  in  a 

solution  of  cau.'itie  alkali,  drie<l,  und  redu<'e<l  to  a  jiowder. 
4tii^'7^ — yiiiYiiilnr  I'l.  IH'.il.     (i.  \\.  .AliKI  L.     Com/'oflliim  •;('  iii'itli r 
for  wall  r<m  ri,fj*. 

A  mixture  of  white  lend,  Uthaige^  angafi  linaeed  (oil  cake)  meal, 
llmcj  ealclned  gjrfMom,  aatid,  and  water,  in  apedfled  peoporiioiiai 

4''-'i'jJ4—l^n'nihtr      JSHJ.    (<.  E.  Gov.    fhutfxiuiid     rafmni  the 
ffltinij  iif  pltiflcr,  nfd  /nfM-rm  nf  innkini)  llif  tuimf. 
A  niixtttre  of  (lulveMUi.  iiuloklinie,  glue,  and  flour. 

itt»S94—Ftbr\ui rj/  es,  U.  W.  Auatk.    Coa^otUuM  </  matter 

foreoMrbtffiadhorolktrimrfiiett, 

A  mixture  of  dry  oxide  of  aiac,  .'■ugar,  llour  of  siilphtir,  wood 

pulp,  liii-'eed  (oil  rake)  meal,  groand  gy  (vuin,  Mute,  aand,  and  water 

in  fijN'ritied  jiroportionx. 

47 M,'-!— April IKK',    v..  W.^TsoN,    CvmpoiUiuu  fur  retarding  the 
fiolxilijirftti'in  ttf  r'lfrinfiT  ff/fptftjo. 

It  conaiata  eHentiaUy<rf calcined  gypamn  and  "lank  water;"  to 
Mtavd  fbaaeltiDgfiom  bait  aa  hour  to  tbi«e  boon  or  nos^  from 
2  to  10  galkma  to  a  ten  of  calrined  gypanm,  or  of  the  aemiBolid  nib- 
itance,  atirJt,  from  i  to  10  pound*  to  the  ton,  or  from  S  to  15  pounda 

of  dry  itiaterial,  T  •  im  il  hy  mixing  any  i  nr'liy  wilwtance,  hiliceODB 
or  aliuninous,  witji  tank  water  aiul  drying  and  pulverizing. 
4:jMI— April      l.tH/.    W.  KoBiNsox.     W'ull  pliiflrr. 

A  mixture  of  aand,  plaater  of  Pari*,  glue,  lime,  elay,  alum,  and 
Btarch. 

47y!>.'.'      .t  '''.  IS'M.     ('.  ('.\-<STKKt        };'.,.■!.  r. 

A  eiiiiij«j!.iiion  consisting  of  wat«'r,  lime,  gypsuui,  and  uoke,  or 
hrii-k  dntit,  with  a  Fiuali  proportion  of  A  mixturo  of  augar,  alum, 
aitd  liiu«  am  a  n'tar^ler. 

4T900(^—Jnl^t  to,  ISSt.   E.  W.  DiaiB.   CbaipomirMR  of  matter  for 
fbderiag. 

A  mixture  of  aand,  pburter  of  Paris,  shell  mart,  and  cut  rope,  or 
hair,  with  glne,  alum,  and  imlphate  of  xine  asaraatnlner,  combined 

in  a  iipepIfi<Hi  manner  and  ppojifirtionB. 

4<<t'>l77—yoiiiiihrv  1.  is:'--.    {'.  I..  I>i:Xi^).N.     IIViW  yJinUr. 

A  compoeition  oonsiating  of  lime,  cottonseed  iikeal,  plaster  of 
Piaria,  bomx,  and  ci«am  of  tartar. 

4tt98JS—ikinA  J4,  E.  A.  Bmhcsom.   OMnqMimtf/or  ntoRfiny 

Ihr  ittting  of  trmmt. 

It  if  eoMiiHi>^e<I  of  air-»<Utl.  I  I  n  .',  gliie,  flnatsced,  or  oil  cake,  and 

ckiua  elay,  in  s|>ei-ifled  pn>porti..n!'. 

sog096,su.'":i:~J"tgiiS,lS9S.  T.  .1.  HBi.um,  i^wteroDMjMMtMbn. 

A  compound  for  admixture  with  a  plaster  oompoaitloa  conaist- 
ing  of  silicate  and  carbonate  of  soda,  ainm,  sugar,  gnm,  salt  cake, 

and  ground  inert  tnaterinl. 

'•at'iflj — Aiiiji"/  i^.',  l.sm.l.    ,].  Ki  vNv.     <  ''»iti''fiti'iii  (•,{■  nrrh\tr(htrul 
/t\irptn^it<. 

The  retardi*r,  combimHi  with  other  ingredients,  wneiHta  of  a 
•olutlon  of  cartKtmite  of  potash  and  glne  abaofbed  in  qdcklinMb 
.m9SS—S^4ember  li,  1M9.   E.  A.  Moorb.   OsMjiosiliiM  for  nrdW- 

lednral  jmrpone*. 

.\  mixture  of  dry  pulvemii:'  )iKie,  ^ulpliuric  acid,  kerosene  oil, 
and  (|uiekliim.s  sw  a  retArder,  i»  i'uml>ine<i  with  t<aiid,  raw  gyjitrnm, 
and  lime. 
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M7u4-i—i>iobfr  ai,  IdSt.    B,  D.  BlAMttata.    CbMJMWtjiOtt  M  pbu- 

trr  fftnf  Cfitttiji'j  intlU. 

It  coiisista  of  jmwcl^rw^l  l)onix,  |)ii»(ler«xl  ulinii,  ulieal  (loDr, 
powderad  tagu,  and  dry  oUlMd  Ume  in  agad&ed  proportioiis. 
sinsB^Deeember  lU,  i9$$.  J.  K.  Jom.  WaafkMr. 

The  retarder  k  composed  of  mgir,  100  puis;  floor,  85  paiti;  imd 
«ir-iiliike<l  lime,  250  ]»irte. 

Stt7M>—  Dfrtm  l>fr  it!.  ISSJ.   J.  R.  HclLvlum   Procet*  of  inaiiu^ao 
Airifijf  rt  ianitn/or  pbultr, 

A  paale  b  lonii«l«f  tut^^Uced  lime,  water.  Bam,  ViqvM  glue,  md 

wool  ashes,  dried  and  thoroijjfhly  mixed. 

MIMTff — Jaiiuanf  if,  l/t94.     W.  M.  Dawwox.     I'lrmtir  •  ouiimiiuil  mid 

The  restraiuer  consistc  <if  «  mixture  of  lime  with  thi-  lii|Uor 
olMMdllqptlMdHOmptMitiun  uf  un^nic  matter  in  water. 

Sm89—Jt^Si,  MBit.    W.  It.  Dawbqm.   iVnaKriajr  raliircirr  md 
method  1^  mating  mmt. 

Thfi  reotrainer  conaistB  of  a  mixtiire  ot  lime,  aodtnm  nitrate,  and 
Uie  liqaor  obtained  hj  the  deoODiposition  of  oi;gaiuc  iii«U«r  in 


;  A,     •      \\imnUr  J.i,  ;A'9.^.    a.  W.  t»MITTl.    I'Mernig  r<im)xtund. 
Tht'  rpftraincir  conaiata  of  lime,  gtue,  wheat  tlour,  ami  tartaric 
acid  in  certain  pntportionaf 

SiHieo—FAmarf  S,  ISK.   W.  H.  AiKiux.   Htrfliliiv jilnlcr. 

As  an  ingredient  o(  tmilding  plaattn-,  a  oompoiuid  of  slaa,  wbeiit 
flour,  sugar,  Umo,  oil  oako  mod,  ood  doc  Bolphito  in  ipccifled 

imitmrtiona. 

.;.Ut4st—Mruar94,  UHKt.    W.  .M.  Kei»k.  {•(luiter. 
I     A  mixture  irfpnlvoriiodgypaum  and  dry  tankage  in  tbe|UNipor> 
tiona  of  ID  poondaof  tankage  tan  ton  of  gypaam,  {eealdiiedaod 

I  tilt'  heat  I'unlinuvd  to  a  temperature  of  380"  to  •120'  F. 
.',.',S41i' — .tjiril  J4,  l>i!Xl.    .1.  K.  Si  mmers.    I'UtMerimj  numpoitnd. 

A  mixtiireof  funi  ii  >ln^',  -^Uik-d  im.-,  [■1ii<ter  i  f  l^aris,  hydraulic 
i-emeut,  the  fluur  <>(  gram,  unil  vo^'tablc  fiber  in  it|M)ci&ed 
|)roportion8. 

Simi-^Fybrmnf  91,1999,  U.EuSnnDU.  Manu/aititretittaiiur 

j     The  rcatntiner  codiIm  ert^-iitiallr  of  tbe  palTeiiaed  nrfdoeoi 
an  enpontod  ndntion  of  bone  iu  alkali. 
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PHOSPHATE  ROCK. 


By  JoBBTB  Skbuthbbs,  Ph.  I>. 


Prior  to  the  report  of  1880  no  fij^res  relating;;  to  the 
production  of  phosphate  vock  appeared  in  census  i-e- 
portB.  in  that  jear  21  eatabliahmeats  were  reported 
in  Scnith  Carolina,  witii  a  product  of  911,377  tons, 
valued  at  *1,123,S^3.  At  the  Eleventh  Census  the 
produotiou  for  18^  vtas  shown,  and  the  totaU, 
compared  with  those  for  1902,  appear  in.  Table  1. 


NumU'r  oi  miii<«  or  <iiwrric«. 


KumbcT  o(  opvimtL  

Ni»mi>«*r  

S«l«ri' »  

Avcnur«  nitmbCT  

Wanes  

Contnwit  woik  

UtweilunoouH  ey.pf^v*^^^  . ... ..... 

Owt  o(  iiui>plleiiE.iiij  Qiur'  riali.., 
FlOdUL'l:' 


ItM 

t3M.2D4 

ci 

J,  971 
«l.H»,OW 

iisT.ws 

tino. <T5 
tTlKI.414 

"5.011 
ffl.'JW.lRl 
tll.'i.9<IO 
8313,271 

8;n;,is!i 

1,618, 7W 

latn.Tw 

'  Vol  rcp"rw«l. 

<  Not  ntuurteil  aepaimtely, 

*  IiiotU(l«fi  MilMrli^  of  (rftt'"-^  f:^n"*». 

•TliL"  Ciiilnl  Slj»lit<Gi.olMi;  H.  -  uriey  n-poTl»  1,'IM.314  nhiirt  ton..  %-a1ui-<1  at 
(4,6^,444,  wlitelt  ii  iha  product  nuixkcUid.  The  Ceiuiu  l%iureii  Kpnansal  Utt 

T!»'  rijo-l  notable  fact  in  the  industry  is  the  transfer 
of  (li  iiiiiiiuii  i;  fiiiiu  South  Carolina  to  Florida.  Durinfj 
thu  jx  riod  l>etvv««efi  18S9  and  1!»02  the  production  in 
Florida  increased  nearly  one  hundredfold  in  quantity 
and  over  sixtyfold  in  value;  at  the  same  time  timt  of 
South  Camlina  dcercase<l  per  cent  in  quantity  and 
67.1  per  cent  in  value.  The  increase  in  Florida  was 
due  chiefly  to  the  exportation  of  phoHphale  rock  which 
ia  easilj  mined  near  tide  water.  Tenn<>sstH'  did  not 
produce  any  TOck  in  1S89,  hut  in  1902  the  production 
of  tlie  atete  yna  433,603  long  tons,  valued  at  il,308,bi72. 


This  rocic,  hoirever,  was  of  low  ffrade,  areniji^ing  In 
value  only  SJi.o.^  per  ton.  North  Carolina  did  not  re- 
port any  produet  in  IdOst  and  in  188i>  its  production 
reached  a  total  valuation  of  only  $6,000.  By  the 
growth  of  the  industry  in  Florida  and  in  Tennessee  the 
production  for  the  United  States  us  a  whole  iucreaaed 
181.5  per  cent  in  quantity  and  67.6  per  cent  In  value. 

Among  the  most  signitii-ant  items  of  Table  1  are 
those  relating  to  wage-earners  and  their  earnings.  By 
this  table  it  appears  that  the  nnmber  of  salaried  offi- 
cials, clerks,  etc.,  and  wage-earnei-s  increasetl  1,351, 
or  27  per  ceat,  while  the  amount  paid  in  salaries  and 
wages  inereased  89  per  cent.  The  number  of  boya 
.  iti|il<)\  ed  was  not  large  in  either  year,  and  although  the 
iudubtry  increased  in  all  other  respects,  the  number  of 
boys  decreased  from  91  to  87,  or  69.8  per  cent.  In 
South  Carolina,  where  iM)  hoys  were  employed  in  18.S5>, 
Done  were  reported  in  iV02.  The  ligures  iu  Florida  in 
1889,  however,  do  not  offer  a  wholly  mtisfactoiy  basis 
v.poii  wliicli  to  ihmIvC  i-oniiiiu'isons.  Mining  operations 
had  been  recently  begun,  and  the  iudufitry  was  in  a 
condition  of  speculative  excitement. 

There  were  1!)  iriim-  in  Florida,  .South  CaroHnii.  nnd 
Tennessee  reported  idle  during  1SM>2,  and  each  in 
Florida  and  North  Carolina — at  which  development 

work  wns  i  r  j>.  ii  ti  il.  The  >t;itNt  i*  -.  fr>r  tin.- development 
work  at  these  -2  mines  are  shown  in  the  following  state- 
ment: 

Pertfojtmeril  tntrl:-  WO?. 

NoidIx'I  e>f  mi!K»»   2 

>fiHTil»*'r  i*I  nucmUm  ,  .  i 

Salnrinl  <>nirlnl.,  rli-rkx.  rU:: 

SumWi   ..  4 

Salarii'?'  t4.S16 

ArernKc  number   6 

WKg'-  f^iSS 

Mlwf  IlsncKi*  •'XiH-HMT     |8fl6 

Quel  ul  uul  uuUMbU*   fTV 
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MINES  AND  QUARRIES, 


Capitnl  fttockof  tnwrpi>r<it-  J  (v//n^Mmt«i».-^Tbe  details 
of  the  oapitulizatinn  of       .v>  incorporated  companies 

are  shown  l>y  states  in  ialiU'  2: 

Tauus  U. — CafjitalUulimt  oj  meorpotrrtttd  i^umjmiiitM:  ISOS. 


Ms 


IU,Mt,nD 

191.  M(i 

iij.s-M.iri 


Number  t4  toanpomtefi 

puinranK-*  

NiinilK-r  rfimrtinii  i-Ai'l- 
inliuilioii  

lw«iifd  

TcHnl  niillKifiicd — 

NumhcnifsbAMt... 

(*iir  rtililf  - .  

Trilnl  i»u<'il— 

KunibiT  I  if -liiirt'*>. . . 

Fiirviilnr  

DividiMiiU  i^iil  

Aiilhnriicd— 
N  II  m  b«r  of 
shares......  _ 

Th  rvalue  tni.snlmn 

K umber  of 

fihnm   ITi.w 

I'nr  valu«.....j|10,MS,Ca 
IM  V  idcndf 

iwld  ..... 
Pre<errt'fl— 

Snmber  of 

vltiirt"*  

I'lir  m<Uk'  

toiifii— 

XuiEibrr  iif 

(haroi  

f  Vnr  v-nliip. , , , 

D  i  T  ul  <■  n  d  K 

(mill  

Bolide: 

^Comber.....  

l>»r  ruing  

IwtlU'd  — 

Vuiiilicr  

I*Hr  TllllK'.  

Iiir»-rf*t  f>ui<l  


n.TH 

fi.9ai,«n 


^iith 
Cartiliun 


i  All 
other 
itatci.' 


H,«H 


21,  I.N) 
n,9*^  r<)0 

ii.6at,iioo 


21.  iw 


JV8.000  fl.9^:i.i.M:i 


21 
51 

S.-..v,'.7,2(» 


W,1II2 


4.*..WI0 


WW.  lift  ;| 


30,0X1 


,■■.11  ii;.;nr. 


«>,ww 
n.m.m 

tm,m 


4.  m 

5,  Ml 
$1,  <M,  "IK) 


2.1(10 
3,100 


n.maoo 


t 

nin.48& 
n,aw 

HOLMS 


liM 


m 

HA.  000 


tlW.OHl 


Sl.tr.ll.  WH)  flill.OKI 
$.%ri.  511)         $S,  J4>) 


tl.TIKi.«IO 


17.710 
ll,7S2.H» 


m 

tSftl.OOO 

&'..rnn 


wage-camera;  South  (^m-ulina,  fS.l  percent;  TRnncHaee, 
'2>>.  7  per  cent;  and  all  other  atates,  two-tenths  of  1  per 

cent. 

A  sejfreffatioa  of  the  occupations  in  this  indiwtiy  by 
specified  daily  rates  of  pay  ia  abown  in  Table  8. 

jmy.'  ma. 


l.vm 
9sni,  WKi 


■Jl.^iS 


St.  tiT".  TINI  Jjll,  1.4=. 


I  In.'hi.lf?**  *.,.ni('tifit'- .li'^ri*  nf, a.^  fiillMWjt:  .vrknilst^,  1;  i  iliit,,  1. 

J'he  toUil  aiuuuat  ut'  niinmon  and  |>rpft>rr<'(i  stock 
i»-<uiMl  uiiioiiiilcd  |o  !!»li:,  iL' I ,  i:>.i.  <  )n  this  aiiiouni 
!f;310,205  was  pjiid  in  dividend.*!,  or  2.0  per  cent  on  the 
total  par  value.  On  tiie  bonded  indebtednc.^s  ^!(il.750 
waa  paid  as  interest  This  wa^  i.3  per  cent  of  the  par 
value  of  the  amount  issued.  In  Tennes.see  the  divi- 
deiid.t  on  cointiion  s>tocii  amounted  to  2.7  pt-r  cent.,  and 
tbo!<e  on  prefemed  ftoek  to  U  jxr  cent  oo  the  respeetive 
par  values  of  thei  stock  iaaued.  In  Florida,  with  a  cap 
ttaUzation  quite  dndJar  in  amount,  dividends  were  pttid 
on  coininoii  stock  at  the  rate  of  1.5  per  cent,  and  on  j 
preferred  stock  at  the  rate  of  \h3  per  cent. 

EiiqJi .Old  mi{fe».— The  avemfte  number  of  wufje- 
carnri-s  reported  for  each  month  in  Tahlp  (»  shows  that 
the  detuand  for  labor  was  relatively  steaUy  tlirougbout 
the  year.  In  the  South  the  cHmate  »  favorable  to  the 
continuous  workinfj  of  de^Kisits.  Hctween  Sept<'uib*'r, 
for  which  luonth  wage-earnei'Sf  the  maximuui 

nnmber,  were  reported,  and  February,  when  5.!W»i 
.  sirneiv,  the  miiiiniuin.  were  at  work,  tin  if*  is  « 
variation  of  only  i,07ti.    The  average  per  luontb  for 
the  year  waa  5,9T1  waRe-earneni.   Child  labor  con:«ti- 

tuti'J  six-tenths  of  I  per  cent  of  the  total,  ami  "".h  mii- 
tiucd  tuoiitly  to  the  isiuall  colored  boyi^j  who  di-ovc  cartx. 
Florida  employed  18  per  cent  of  the  total  namber  of 
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Of  the  wage-caruers,  or        per  cent  of  the 

whole,  feceived  less  than  fl  per  diem,  and  5.085,  or  65.2 

per  cent,  less  than  !?1.25.  Only  2.''".  oi  r,  !>  percent, 
received  $2  or  more  per  diem.  Of  the  wogc-carners  in 
Florida  5.0  per  cent  reeeived  $1.75  or  more  per  diem, 

wliile  in  South  Cu nil inu  tin-  i  «ii  i  (  >|ii  .rii!int,' ix»rcenta{re 
wtui  3.9.  In  Tennessee  only  l.D  per  cent  received  $1.76 
or  more. 

Mt/him!f<i)  /><t)i;-r.—  'V\\'  \ini\\i\r\-  p.uv.  !■  ri]  "  n  ti'il  f.  >i' 
thisi  indu.stry  iij^'f^rej»ate<l  14,2:;i»  horsepiwer,  all  owned 
by  the  operators  reporting,  diatribnted  as  follows:  2^3 
steamenjrines  with  a  horseix>werof  13.;>74. 1  water  wiieei 
of  170  horsepower,  and  '2.  air  couipressoi-h  of  .S5  hoihe- 
power.  There  were  also  9  electric  motors  with  500 
hoisepower. 

Priiihictl'in. — The  quantity  and  value  of  the  produc- 
tion of  phtK^phate  rock,  beginnin^f  with  1889,  are  shown 
in  Table  4. 

[IjDlttd  State*  a«Dh«lical  ^rr»r,  "Mineial  HoiDunies  ol  ihe  Uollcd  tuaxxa}' 
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During  this  peritxi  the  quautity  of  pioductioii  bus  In  lsti!>  the  avcmgi^  value  per  ton  was  !^.84,  while  iu 
ipcreiMd  170.8  per  cent.  The  jL,'i-eut(>:<t  tiinount  pro-  11)02  it  wius  $8.15.  The  production  of  ])ho!ipliute  ixiek 
duced  in  any  one  year  was  1,515.703  long  ton^  in  Isiii).     in  (be  world,  from  1896  to  1901,  in  given  in  Xftble  6. 

Tabi.k  5.— WOKI, D'S  I'KODrCTION  OK  I'llOSIMIATK  K(X"K:  IRttti  T()  1901. 
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•  Value  not  xfaited. 


Tl)e  detailed  statistics  of  the  industry  for  1803  arc 
given  in  Table  0. 

DESCRIPTIVE. 

The  name  phosfdiate  is  applied  to  the  aolts  of  pbos- 

phorio  (icifl.  •■hiefly  "  orthopbosphoric  "  iicid,  wblrh  is  a 
triba.«ic  a  I  id  (IIjlH),)  and  froui  which  a  jjfreat  variety 
of  salts  are  obtained.  Fjieb  of  the  tbi-ee  by/lrO(^n 
atoias  ill  the  acid  <  an  be  n  jilai  i  d  by  a  monad  ek'tiicnt. 
forming,  consetiuently,  tUrw  varieties  of  .suits,  namely, 
tliose  in  which  one  hydn^enatoni  i<  rcplueed.  those  in 
which  two  hvdi-ojfen  atoms  are  repUiced,  and  those  in 
which  all  of  the  hydrogen  atoms  are  replaced.  S;ills  in 
which  all  of  the  hydrogen  atoms  have  been  replaccil  are 
called  oiilio  or  neutral  phosphates,  while  those  still 
containing  one  or  two  atoms  <tf  hydi-ogeu  are  called 
add  phosphates.  Cnldum  phosphate,  or,  more  strictly 
speaking,  tricalciuiii  orthophosphat«,  in  the  most  im- 
portant of  the  mineral  phosphates  and  this  class  fornui 
the  large  niiaenil  deposits  utilised  for  the  manufacture 
of  fettili«ers. 

Siat&fieaL— According  to  historical  records,  the 
Bomans  utilized  the  cxcn  ini  nt  .»f  bird.s  for  fertilizing 
the  soil,  and  in  the  twelfth  ccDtury  the  Arabs  and 
Peniviaiw  used  the  guanos  of  tbeirrespective  countries 
for  u  like  purpose. 

The  waste  dippingH  of  bone  and  ivory  from  the  but- 
ton and  knifb  factories  of  Sheffield,  England,  greensand 
from  the  counties  of  Kent  and  Es.*ex,  Kngland,  marls 
from  the  state  of  New  Jensej,  and  bonebladc  («pent 
animal  efaarooai)  and  crushed  bones  were  used  as  fer- 
tilizers ut  ilHTi-rciit  tiln(•^  iluriiiir  (lie  <  i}_'liti'«'iith  iuul 
niuetevuth  centuries,  but  while  the  bcneticial  results 
from  their  use  were  reoOKiiined  and  appreciated,  the  real 
cause  of  the  •^tiniulntiii'^f  i  fTcct  .-ci-ins  not  to  hnvr  Iicni 
«letiuitely  recognized  until  Dr.  Justus  vuu  Liebig,  of 
Cretesen,  Gennany,  evolved  the  idea  that  salphoric  acid 
ahould  be  added  to  bone  fertilisera  in  order  Co  render 


soluble  the  phr'^plmtc  th<  y  <  otitainerl.  It  was  not  until 
the  year  that  the  Duke  of  Richmond,  after  an 
exhaustive  series  of  expoiiments  upon  the  soil  witb 

both  fresh  anH  f?i\i;rl;itini/.fM!  hoiic.s,  csime  to  the  con- 
olusion  that  their  value  lor  fertilizing  purposc-s  was  due 
to  the  larg«  quantity  of  phosphoric  add  contained  in 

thi  iit.  To  jirovi^  tlii^  >  iTi  ct  :i  ituuilwr  of  vcjrctables 
Were  plsiiilesl  in  but'iii  ->auil  rirli  )(t  every  elcni«.:ni  of  fer- 
tility except  phosphoric  acid;  no  development  of  the 
plant  took  pliice  until  oalciiiiu  pho-iihato  liad  '>rrii  ailded 
to  the  sand,  IhU  after  tliis  additiuin  the  growth  became 
flourishing.' 

Th((  calcium  phosphate  in  iKines  had  hitliorto  been 
considered  as  useless  owing  to  its  insolubilit}',  and  the 
fertilizing  element  was  considered  to  be  the  gelatinous 
mutter,  ."shortly  after  lis4'>  !\f  i .  .T.  P..  I>!uvc.s  putEKK-tor 
von  Liebig's  ideas  into  pnicliri'.aiKl  b»:gaii  lo  manufacture 
artificial  fertilizers  at  Deptford  (London),  England,  by 
mixing  .sulphuric  add  witli  crushed  bones.  In  the  year 
Ifvlo  IVofeftjor  Heiwlow  iXHtnumended  that  the  Cam- 
bridge coprolites,  rich  in  caldum  phosphatt .  should  be 
u.sed  as  a  substitiitc  for  bones  in  making  fertilizers,  atul, 
acting  on  this  ^uggl  stion,  the  numerous  bone  crushing 
works  were  quickly  converted  into  chemical  feililizer 
and  "^iij^rphosphate  factories.  The  coprolites  of  Cani- 
bi  iil-  i  were  supplemented  by  the  phosphate  dcpas its  in 
Sutiblk  and  Bedfordshire,  but  it  was  lM)t  until  twenty- 
ti\-e  years  later  that  the  phasphate  mining  indusirj 
began  to  assnme  a  eoromercial  importance.  This  slow 
gi  uNs  ili  i>  att  r  iluiti  1  to  the  immense  supply  of  guano 
obtained  from  I'cru,  the  best  beds  of  which  did  not 
beoome  exhausted  until  between  1870  and  1876:  the 
failure  of  this  soui' c  nf  ,^uj)|)!y  ininioilintcl y  1<'<1  to  tin* 
substitution  of  other  material  for  the  manufacture  of 
fertilizers. 

OeetawtKe. — in  France  the  phosphate  deposits  at 
'  Fhosphatm  of  Amcvica,  I9  FnmciB  Wyatt,  fb.  J>.,  psge  19. 


Digitized  by  Google 


MIN£S  AND  QUAKK1E& 


(inind  I*ro,  in  the  Ar  l'  tiui-^.  ln  jjun  to  Ih;  exploited  in 
,  1856, and  6Ui»ll  (|iiHntitie.>  of  tiie  i-'n-k  in  a  >f round  sUtte 
were  utilized  by  diroet  addition  to  the  >w>il.  In  ls*ir> 
other  dcix)sits  were  disroverod  on  the  ])ktr)iii of  Qaercy. 
in  the  depavtmont  of  Lot,  and  in  187t>  the  deposit*  of 
Lot-et-(iaronne,Thni-«t-GBronne.  and  Aveyron  (knowm 
«s  tlie  Bordeaux  pho6phat«:^)  were  nnnetl  and  the  prod- 
lu  t  sold  to  fertilizer  maniifatturtTs.  In  Spain  the  uiiu- 
injj  of  piiosphji(<»  rock  be^an  at  Lojf  rosati,  proviuce  of 
KstreMiadvua.  uiKMit  tiio  year  l.>oo.  followtxi.  in  1860, 
by  the  exploitatiun  of  the  deposits  near  Caeeres,  the 
latter  dif«trict  yielding  a  conindcrablc  <|uantity  annually 
until  1S75.  In  Norway  phosphate  deposits  were  mined 
at  KragerO,  ia  1834.  and  at  OedeptrteD,  iu  1874.  In 
GemiMj  the  NRmaii  phosphate  dei^osits  were  discor- 
ered  in  IstH  and  tlic  mining  of  the  roi  k  eoinmenecd 
»t  once.  In  recent  years  the  <  oiupetition  in  the  world's 
nmrketa  of  higher  gmde  and  purer  phosphates  from 
other  countries  hu.s  (•auHe<l  the  cessation  of  the  exports 
of  rock  from  th(^  Lahn  mines,  the  material  of  which 
oontaine  a  large  jM^rcentage  of  iron  and  aluminum 
oxides.  In  a  few  of  the  islands  of  the  West  Indies, 
notabljr  2<avaBsa  and  Sombrero,  prior  to  18t(5  phoe*- 
pbate  deposits  had  been  opened  and  the  prodoet  shipped 
to  the  I'liiir.t  States  and  the  United  Kingdom. 

In  the  LTuitcd  btatea  deposits  were  tirst  worlcod  iu 
South  Chrolina  in  1867.  Froin  1867  to  1877  there  was 
a  great  advance  in  t!i>  world's  prmluction  of  phosphate 
rock.  Iu  I87u  Belgium  began  contribntiug  to  the 
world's  8iipp1y  from  the  deposits  near  Mons,  and  France 
incvcax'i!  it-  iiri'iliirtioii  \'  vy  l;if;_'i-ly.  In  lftS(')  the  is- 
lands of  C'uravao  and  Oruba,  iu  the  Duleh  West  Indies, 
supplemented  the  output  of  high-grade  phoephatee  and 
shipped  an  average  of  l<t,iNH»  tons  for  tlio  yi  :ii . 

In  the  decade  IrsSi)  to  isiU)  the  sources  of  the  sujjply 
of  phosphate  rock  altered  very  conddeimbly.  At  the 
eiitl  of  this  period  Spain,  which  in  ISh2  and  l!*S3 
bhipped  lOO.Orm  tons  to  (he  L'nit<'d  Kingdom,  practi- 
cally neased  to  export.  In  Fran<»  the  oldsourwsof 
(supply  had  l>een  replacdl  lo  !i  l:ir<j<>  extent  hy  the 
newer  iields  in  the  Soniinc  and  oiIjci  dcptii  liucnts  in 
the  north.  Itolgium  had  assumed  an  iiufiortant  place, 
producing  about  l."»0,()0(»  tons  of  phosphate  from  the 
luiues  at  Mons  alone.  In  the  United  States  tlie  Sotith 
Carolina  de|)osits  had  been  dereloped  to  a  very  large 
extent  and  Florida  had  b^guu  to  contribute  appreciably 
to  the  supi^ly. 

ChiiriKt^rittici  iiiiil  — The  various  dejKJsits  of 
phosphatic  material  have  noJ  yet  been  dassilied  trcolog- 
intlly  owing  to  the  ditliculty  in  detoruiiiilug  the  position 
of  sevcnd  of  the  deposits,  augmented  by  the  large  nUDl- 
l)er  of  forms  which  the  pho«phate«»am«R  andthe  com- 
plex blending  of  certun  varieties.   The  common  tech' 


ideal  clus.siii<'»tioii  makes  the  broad  di«tjn<^on  ))etween 
mineral  phosphates,  whose  origin  can  not  be  traced  to 
luiimitl  life,  ami  i-ock  pho.sphates,  more  or  les-s  mineral- 
\/.ci\,  but  directly  traceable  to  an  organic  origin.  On 
I  this  Itasis  the  only  mineral  phosphates  are  tlios^-  con- 
'  taiuing  crystalline  apatite,  which  occur  in  Canada,  Nor- 
way, and  a  f^w  localities  in  .Spain.  The  dejmdita  at 
Nassau  in  Germanv,  Lot-et-(taronne,  Tani-et-Garonne, 
and  A\  eyron  iu  Fnince,  and  lyogrosan  aiul  Caceres  in 
Sixain  are  usually  included  in  the  mineral  phosphates 
under  the  arbitrnry  and  indeliuite  t«;rm  phospliates." 
The  term  rock  phosphates  includes  the  remaining 
varieties  of  phosphatic  linir-toH'  .  coproUteS)  nodular 

;  photiphate^  concretionary  i)lio;sphatee,  arenaceous  pboa- 
;  phates,  sheet-rock  pho^iphales,  and  bone  beds. 

The  value  of  phosphate  rock  iu  the  United  States 
I  lies  solely  in  its  use  aa  a  fertilixer  to  enrioh  land  im- 
I  poverisbed  by  continnat  removal  of  crops  that  have 
grown  thereon,  or  land  which  did  not  originally  possess 
I  the  components  neoeseary  for  the  normal  growth  and 
I  development  of  plant  life. 

It  has  been  only  within  conipanitively  i-coent  years 
I  that  the  rekition  between  plants  and  soils  has  been  sci- 
I  enttfieally  studied.    In  genetal  the  manner  of  life  in 
plants  resembles  that  of  animals  or  man,  in  that  they 
I  require  certain  foods  in  stated  proportions  which  are 
I  digested  or  asiomilated.  they  must  breathe  a  certain 
attDii-^iiliLii'.  ami  tlii  v  ut«>  subject  to  the  inlluence  of 
I  iieut  and culd,  light  aud  darkness.    The  titiMues  of  planta, 
I  like  those  of  animals,  are  composed  of  carbon,  hydro- 
gen, oxy^i'h,  hitrogen,  and  certain  niini-i;il  :iriil~ 
I  tai«^,  notably  pbottplioric  and  sulphuric  acid^,  lime, 
I  magnesia,  iron,  and  potash;  and  the  growth  of  a  plant 
hv;i\  --  ,1  .  IdM  t'l  t.ition  to  that  of  an  aninial  f'»r  the  reason 
I  that  it  constantly  abitui'lM  elements  from  the  soil  and 
{  air  to  build  up  its  atrneture.   The  relation  of  plant  life 
("I  riiiinial  !if'-  i-  1  ri>i|>r(H  !il.    Atitmnls  breathe  in  the 
oxygen  of  tlie  air  and  convert  a  small  part  of  it  into 
carbon  dioxide,  which  is  exhaled  and  returned  to  the 
air.  while  ])laiits,  under  the  nrfirvii  of  rhlorophyl  and 
sunlight,  absorb  carbon  dioxide  from  the  air  and  decom- 
])osc  it  into  carbon  and  ojg^gen,  ntilixiiig  the  former  to 
Imil  1  up  till  cellular  structure  and  n'turningthe  oxygcu 
l»)  tbe  air.    'rht>  chief  eleuicutet  ajjaimilated  by  plant.s, 
I  and  consequently  removed  from  the  soil  when  tlie  plants 
are  cut  <lown  and  taken  away,  are  nitrogen.  ])hoHphoric 
acid,  and  potash.    These  comjxiunds  play  a  very  im- 
j>ortaiit  part  in  the  f mictions  of  vegetation  and  are  the 
most  liable  to  lie  exhausted  from  the  soil.  The  estimated 
mean  annual  quantity  and  value  of  a  few  of  the  uupui  - 
I  taut  vegetable  piiKlucta  in  the  United  States  have  been 
,  compiled  ae  follows: ' 

I  '  Fboepbates  of  America,  p«ge  H. 
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Aocoidinip  to  W  jatt,  the  total  w«igbt  of  th«  mb  oon- 

tainod  in  thf  entire  nnnuni  rorr:i!  prndiKtinn  <>f 
United  States  (wheat,  iwiizc,  oats,  Iwirley,  rye,  and  l»uck- 
whe»t),  abbot  the  year  1890,  exceeded  17,800,000,000 
pouni^-.  ( .iiitaiiiino  '2.71 4. .IS'. i7:^  pmindii  of  pbo»<phoric 
acid.'  Uf  course,  a  large  part  of  the  phosphate  oouteut 
of  the  plants  mis  retarned  to  the  soil  in  one  fonn  or 
another,  Htit  thr  nnniial  Insis  to  th«  8oil  WIS  nearly 
l,atM),000  pounds  of  phosphoric  ucid. 

As  the  area  of  oermi  produetioa  at  that  time  ^vaft 
l-Ht.'i78,><'"iT  acn's,  tliose  fijnires  show  thai  the  ((uuntily 
uf  phoijphoric  at-id  rtiiuuved  annually  by  the  cereal 
crop  is  approxnnatelj'  10  pound«  per  acre.  Similarly, 
the  (luuntity  i"einoved  by  the  hay  crop  is  ealculated  to 
be  12.5  puuudN  pur  acre.  Further,  it  liati  been  «thowii 
that  every  oow  kept  on  pasture  land  earriea  off  during 
a  (suTTHT-ii^-  not  les^i  than  .^t>  pounds  of  calcium pbOBpbate 
iu  the  .shape  of  veal,  butter,  and  cheese." 

These  few  Instances  show  in  a  Htrikiufj  manner  the 
cnfinii(itt«  I0.S.S  of  pho^iilmi  ii  n  iil  <i<  riirrinjif  in  a^ricnl- 
tuiiil  (iislrictis,  and  the  necessity  of  returnuigto  tliOsoil 

tbow  Baits  wbii^  bare  been  removed  therefrom. 
BBViEW  or  rB£  ttmustitr  in  thb  uvited  8tatb& 

Th(>  pho.sphute  deposits  of  the  United  States  are 
described  by  stjites  as  follows: 

Florida. — Phosphate  rook  uvcura  over  a  large  area, 
extending  from  Lake  Okeecbobee  on  the  9oa^  to  the 

extreme  iiortliern  part  of  the  state — a  distjincc  of  •240 
miles,  and  averaging  3U  miles  in  width.  The  deputiitij 
of  commereial  valtie,  however,  are  oomparatively  few 

in   mimber  ntnl  :ir.''  ^cattrn  rl  tlit  r.ui^ln  nj)  tli, 

region.  The  thive  chief  chiHties  uf  the  phoi^phate  rock, 
prodnet  in  the  order  of  importanee  are  hard  rock,  land 

peljhir,  li\rf  |n  hlil,'. 

Hard  i-ock  is  mined  in  an  area  of  90  by  lo  mileti, 
extending  from  Albion  on  tiw  north  to  Bay  City  on  the 
Boutb.   Tbe  material  is  obtained  from  pockets  which 

'  I'liLwpliaU'M  iif  Aiiieri*-a,  jiajtv-  lii. 

*  I'uitfd  Stjiti'P  tioolo(fical  Survey,  ]tull«'tin  -W,  "  JKdtura  and  Oti- 


gin  of  DepoKita  of  J'ha«i>b«t«  of  ioiae,"  by  B.  li,  F, 


Jr. 


vary  in  yield  from  a  few  tons  to  many  thousands,  «nd 

run  so  irregularly  that  it  is  fi-equently  ne<'e.s.sary  to 
change  the  Im-ation  of  tbe  mining  plautM.  In  former 
timet!  the  minin^r  operations  were  limited  solely  to  tbe 
bowlders  of  phosphate  rock,  which  varied  in  weiffht 
from  a  few  pounds  to  many  tons.  The  mining  con- 
sisted in  removing  tbe  rock  from  tbo  pitR.  drying  it  in 
tile  kilns.  :iiid  shipping  it  without  any  :iililitiiiii:d  i)n^]» 
orntion.    \Att\e  capital  wa«  called  fur,  and  luaay  huixl- 

I  rook  companies  were  formed  to  mine  tbe  rook,  but  they 
Hnally  withdrew  fi-om  busines.s  on  finouut  uf  the  sear- 

I  city  of  deposits  &iay  of  extraction.  Attention  was  then 

I  direeted  to  mining  tbe  frrnvel  phosphate,  which  i^epre- 
-iMit>  tlic  -iiKilli'i-  <■[•  'iri»kiMi  pifce.H  of  the  bo\\  l<!cr-~  that 
occur  intermixed  with  clay,  tliut,  etc.,  the  ateriie  mate- 

I  rial  being  removed  by  wnshing  in  the  ordinary  log 
wa-sher.    Later,  as  the  mining  and  milling  pntcesses 

I  Ijecame  more  complicated  and  eotttly,  large  central 

I  plants  were  erected  for  cheaper  treatment  cost,  but 
till'  ••(  nnnniie-s  soui:!il.  bcwever,  were  not  realized,  on 
account  of  the  small  size  of  the  individual  deposits 

I  and  the  cooseqnent  expense  of  transporting  the  crude 
m  ill  r  l:i!  nxitaitiing  le.ss  than  l.'t  per  cent  tricalcic  phofl> 
phatc  from  the  miues  to  tbe  mill. 

At  the  present  time  tbe  cheapest  metbodof  treatment 
is  to  have  one  or  more  1  riui  'i  nble  wa.shing  plants,  each 
of  a  capacity  of  from  -ko  to  50  tons  of  clean  rook  in 
twelve  hours.  These  plants  are  so  constructed  that 
they  can  easily  be  tnkm  Jnw n  Mml  removed  to  new 
localities.  It  is  ulao  tbe  present  practice  to  crush, 
wash,  and  screen  tbe  entire  product  of  the  mine. 

The  most  rei-.: Tit  pr;irfii-i>  in  inliiin'.' Imril  n»  k  i-  the 
in.slallatiou  of  dix-dges  of  the  dipper  type  to  mine 
dppnsite  that  have  been  worked  down  to  tbe  water 
le\'i-l.  ]i:ii'tirularl_v  in  tlmsi'  \sliiTi'  It  T)een 

fotmd  impracticable  to  handle  the  waUu'  with  pumps. 
The  use  of  the  dipper  dredge  is  economical,  and  with 
dejKisits  that  can  be  IuiikIIitI  '»y  thi-  tnctbnd  yory  <-xcel- 
lout  results  have  l>cen  obtained,  so  much  so  that 
deposits  imworicable  at  a  profit  by  the  older  methods 
of  mining  ai"e  now  treati'd  witti  n  inmercial  success, 
tliu  clay,  saud,  and  tine  material  txMng  removed  in  log 
washers  plentifully  supplied  with  wntyer.  The  washed 
j-ock  is  f;iri»fiillv  liiiri.i  nicked  cm  a  pickr^r  tv>lr.  dried  in 
kilns,  which  consume  from  i>  to  7  cords  of  wood  per  100 
tons  of  rock,  and  is  tlien  ready  for  shipment  to  market. 

The  avjTugi-  i-omI  of  priHliictluii,  f.  <>.  1>.  itt  th«-  mbies 
during  1!MM»  was  from  $3.50  to  i^i  per  ton.  According 
to  C.  G.  Memminger  those  deposite  most  favorable  for 
cheap  transporlati<in  and  niininir  nrr-  nhno-t  i^xhnusted. 
and  tlie  present eflicient  methods  nj  niiuiug  aiul  handling 
I  leave  but  little  room  for  diminishing  tbe  cost,  conse- 
I  qnently  with  the  gradual  exhaustion  of  the  best 
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deposits  the  omt  of  production  most  increase.   It  is  | 

Hiiiti'  protwMc  that  fhf  <•■■•>{  uf  paKliictioti  of  frurn  $.H.r>it 
to  iN,  f.  o.  b.  at  tie  niiiies,  is  a»  low  u.i  it  ever  will  l>e. 
The  cost  to  the  eonsumer^  however,  is  regulated  largely 
l>\  t!ir  cost  of  tnuwportation  from  mine«  to  pott  of 

shipment.  ' 

Hard  rock  is  aold  on  a  f^amDteeof  a  niiiiiiimni  of  77 
per  cciil  triciiK-ic  pln»-spliii(»'  (hone  jilii »-^p]i:ilt>  of  linn.' I 
aiiilu  uiaxiuiuiuuf  3  pur  4-(>iit  iron  itiRlaluiiiiniiiii  oxides. 
Pnicti«a]ly  the  entire  output  is  i'.\port<>(l.  cliictlv  to  \ 
CTf-miHiiy.  Tlu'  ports  for  sliipiiu-iit  of  1  loi  l.  ;n-(> 
Feriiiimliiia,  Port  Iiiirris.  and  Tampa.  Fla..  ainl  ISiuns- 
wifk  and  Savuiinal).  (ii'or^ia. 

The  liiiul  poltlilo  ptmspliatf  rock  oti-ur«  in  ViM.  T^. 
8ot»i.  and  Hill.sl>oro  rountit-s.  Florida,  otfUi>\  in>ir  >»i'  '•i'<"'i 
of  alKiut         Mpmi-o  miles.  Iioi^inningfafew miles  nttrth 
of  Hartow  and  oxtondiiip  oA'or  tbo  upper  ])ortion  of  the 
drainajre  Ijjisin  of  tlie  Peace  and  Alalia  riven*.  l>nrin<»' 
the  jmst  few  ymr^  the  eatire  pi-odm  t  liasbeenobbiineil 
from  Polk  county.    The  area  of  the  occurrence  of  land 
pel)ble  is  i-estrieted  and  the  deposits  widely  scattered, 
renderiog  tJlis  hratu  li  of  the  industry  of  couipanitively 
le.s.s  importance  thar.  the  others,  yet  several  hundred 
thuuduud  luus  of  piiosph.Hte  may  We  ol)taine<l  from  a 
ungle  depodt.    The  ]>t>hl)les  are  roujrhly  rouniied.  of  a 
gray  or  brownish  c(dor.  and  vary  in  size  up  totwo  inches 
in  diameter.    In  prepurinj.'-  the  material  for  the  market 
tw(»  clusM^s  of  product  are  made,  the  size  of  the  ci«irscr 
from  one-»ixt«enth  to  1  ini-b  in  diameter.  The 
deposit^!  are  m^ually  alonsr  the  ittrpam  courses,  in  low- 
swamps,  or  in  hay  head>.     The  thickneiK  of  lhe<it;{H>f«it> 
variefi  from  a  few  inches  to  18  feet,  areni^ng  Hi  feet 
for  the  dif<trict.    The  pehble,  whirh  nsnally  represents 
less  than  :J.'>  jK.'r  cent  of  tlie  mass,  occurs  in  an  arfrilla- 
ceous  matrix,  wmeiimes  \'ei-y  sticky  and  tenacious,  and  t 
8oroetiiii«8  sandy  and  roa*lily  disintej/^nitpd:  the  over-  | 
Uurden  e<jnsists  of  s«nd_\  --"il.  i      .  ;inil  n  ■-■>-(•. illr.l  run- 
i;lomenite  rock  of  vary  ing  chamcter  in  did'eruut  p&vUi  i 
of  the  deposit.   The  bed  rook  varies  from  a  hard  yellow  | 
iiKii!  r.i  II  soft,  clay-Iilvi   Miiifrriul.    The  liiLflii  ■-(  "jrade 
of  land  pebble  contain.^  from       to  73  per  cent  of  tri-  i 
calde  phosphate  and  from  3  to  4  per  <>«nt  of  iron  and  | 

;ililliitruini  oxide-:  t!i<'  iniiti'|-i;il  liii-  fi-dii;  ilii 

to  05  per  cent  of  tricalcic  phosphate  and  from  -k  to  ."i 
per  «ent  of  iron  and  aluminum  oxid«».   At  the  present  ( 
time  Ian  !  ]i<>lihlr-  i-.  -did  nn  :\  L'uarantoe  of  a  riiiii'inuin 
of  «}t>  per  cent  of  tricalcic  phosphate  and  a  maxinuini  of 
4  per  eent  of  iron  and  aluminnm  oxidea;  conditiong  i 

^'.  liti  li.  in  nrrlortii  i>pemteata  profit,  cvill  for  iin  aveinffi- 
yield  of  :i<>  per  cent  <»f  jiehltle  to  the  mass,  an  average 
minlmnm  thickness  of  8  feet  of  the  d(>paeit  (yielding  | 
:^.7f^:!  tons  to  the  ;irn 0.  iin<l  an  overburden  not  exceeding''  j 
the  thickness  of  tin-  il.  posit.  j 

Within  recent  yeais  a  liydraidic  method  of  treatinjr 
land  prliVilc  has  been  devised,  which  is  undoubtedly  the 
only  pnu'iical  method  of  handling  this  cia**  of  material. 
The  important  feature  of  the  prooew  is  that  the  water  I 
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which  is  used  to  break  down  the  rock  also  partially  diei- 

iiitrH.'r;((cs  the  matrix  and  rend<  tin  --ti.  i  i  i  dinn-  wash- 
ing for  the  fHipuratiou  of  the  pefible  a  very  simple 
operation.  According  to  C.  6.  Menuninger  the  eqnip- 
ment  <)f  a  hydniulic  plant  consists  of  a  steam  shovel  for 
removing  the  overburden,  one  or  more  dredges  tilted 
with  boilers  of  from  4<>i»  to  .'tUO  horsepower,  a  lO^ineh 
centrifiigid  pump,  hydraulic-pressure  pump>.  si-reens 
and  washers,  and  Ijarges  to  carry  the  pebble  totln>  mill. 
The  mill  should  contain  a  aufficient  numlier  of  waxhens 
rotary  driers.  eU'\  atoiN.  ("mIcis.  and  dry  storiii,'!'  '>iii-  of 
from  -i.iMiOto  l.'i.'Nio  t«nis  c-apacity — an  equiijinent  wliid* 
calls  for  a  hea\y  investment.  A  plant  with  one  dredge 
i.'hi  f  \M  I  .  I ;  ic|-s  should  produce  ."iO.lHiO  ton<  nf  p<>l(l)|(> 
per  yuv.  The  niethcMl  of  mining  is  l»rietly  outlined 
follows:  The  over)»urden  having  Im-cii  reiiiovetl  by  the 
steam  shovel,  the  dredge  is  launched  in  a  suitable  exniva- 
tion  and  the  suction  pi|>e  from  the  centrifugal  puni]) 
on  the  ilredjic-  is  laid  some  fret  rii  advance,  w  here  a 
small  sump  hole  is  opened  for  suction.  Sfnnins  of 
water  from  two  hydraulic  giants,  working  utulei  a  ]ires- 
suiT  of  fi-om  loo  to  110  jHiunds  per  sijuaiv  im  li.  aic 
directed  into  the  hole,  which  is  increa.seil  to  n  < cn-ider- 
able  size  iu  a  short  time.  The  suction  gnulwilly  Iw- 
comes  lowered  until  th<>  sunipis  f(»riiu  <!  in  the  Wd  rock. 
As  soon  iC*  possible  the  giants  are  placed  in  thejiit.  iml 
as  the  Iwinks  are  cut  down  the  material  passes  w  iiii  the 
water  to  the  snnij)  and  is  pum|>ivl  to  the  dredge,  where 
it  in  fei'j-eened.  the  pebble  being  thorougldy  Miwhed  and 
sejjarated  and  the  d^bri^  discharged  «t  the  side  of  the 
di-edge.  As  the  pit  betwroes  enlarged  it  is  a  gOOd  prao* 
tice  to  use  a  second  centrifugal  piuup  in  connection 
with  the  jHimp  on  the  dredge.  In  this  way  a  pit  of 
.si'V4'inl  acres  in  extent  mn  U'  mined.  The  ])um(>  and 
pipes  are  muoved  from  the  piiaA  soon  as  economy  in 
pit  dze  in  reached.   The  pit  i^  filled  with  water  and  the 

tmnk  between  the  drfnlge  and  the  j)it  is  lin  k. n.  'fhe 
drodgo  iM  then  moved  on  and  opcratious  begin  afresli. 
The  pits  form  a  channel  for  the  transportation  of  the 

pi'liMr  in  ">:ilL;r--.     On   :riii  hing  tile  mill  pi  liMr  is 

elevated,  tlioroughly  wajihed,  dried^  and  .stored  for 
shipment. 

Till'  most  modern  plant  in  ihis  district  Im-  been 
equipped  witli  eleetric  motive  power,  the  iuteulion 
being  to  eliminate  the  dredge  by  naing  a  series  of 
i  l(  rtrii-idly-driven  centrifugal  pumps  which  will  furfc 
the  entire  material  mined  to  the  mill,  u  centrul  pump- 
ing Station  giving  the  hydraulie  pressure  required. 
Under  certain  conditions  this  system  pronuaesexoelleat 
reiiults. 

An  innovation  at  the  works  of  one  of  the  phosphate 
comiMUiies  is  the  installation  of  a  centml  ])!ant  Ut  gener- 
ate ele<  tricand  hydraulic  power  for  the  mining  opera- 
lions.  The  result  have  proven  eminently  saooeasfnl 
and  under  proper  conditions  the  nu'thod  ]U'omise8  to 
supersede  the  older  and  h^ss  ccoiiumical  one?. 

The  highest  grade  deposits  with  light  overbnrden 
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and  j^rfulL'fil  y'wUl  ]N'r  acn-  art-  fast  bciiij.'  cxtiauHted, 
and  fuel,  wbicb  is  a  large  itent  of  cost,  t!^  tapiiily  (KMn<,'' 
exh»uii$t«d  ill  the  vicinity  of  Hie  minw.  Tin'  (HK-stion 
of  fiu'l  hiipply  !•<  OIK-  of  {Tfi-at  iiiiiiorlatiet'  in  comii't-tioii 
with  the  future  of  the  industry.  Liir},a'  tracts  of  wood- 
land have  been  bougrht  up  hv  tli<>  vnrious  coinjijinirs. 
)»nt  wood  will  Hiidout»t»'dly  Ito  supplnmiitt-d  l)v  roal 
wIk'ii  tlio  inim^  eontinl  tin-  tnm^>purtatioii  ti>  the  i>tint 
of  !iliipmL>nt.  Fuel  oil  also  will  become  a  possible  sul>' 
stitute  for  wood  under  the  new  conditions  of  transpoi** 
tation. 

The  present  cost  of  production,  f .  o.  b.  at  the  niinet*. 
is  from  f?l..">o  ti)  ?>2  per  tun,  a  liyini-  that  w  ill  doiiKtlcs.- 
increase  very  matenally  in  the  near  future.  The  prod- 
uct is  shipped  from  Port  Tampa.  At  the  present  rate 
of  pi'oiliii-tioii  fln'  dopcisit.s  ('(Hitaiiiiti^  (>S  jMT  <'(»iit  luid 
upward  of  trit^lcic  phosphate,  and  low  in  iron  and 
aluminum  oxides,  will  be  exhauHtMl  within  a  few  yeans. 
Those  rontaiiiiii}:  from  «>4  to  tiT  jwr  cent  tritnlcic  phos- 
phate and  front  4  i<>  •>  put  cent  iron  and  aluiuinuni 
oxides  are  in  very  lai  <;f  rpserves.  There  has  been  a 
niai'k*><l  teddt'iicy  towaid  more  can-ful  nif'tlio<ls  in  the 
preiKitatioiiof  (lir  roi-k  for  the  market,  which  attained 
luually  by  iiistiilliii",'-  one  or  more  log  wafuherd  in  addi- 
tion 111  till-  ordinary  double  lujj-  washer  plant:  and  liy 
cnuihiug  the  rock  after  it  has  been  dried,  and  &ul)- 
sequently  screeninjr  it,  this  pixHtedniT  has  been  pro- 
ductive <  r  u'""  '  i  <  -uU.s  M  ith  certain  elassi-s  of  rock. 

Ati  the  lusher  j^rade  deposits  become  exhausted  the 
methods  of  treatment  mnst  be  improved  in  order  to 

handle  the  lower  ^^'nulc  rock  at  a  lessened  rosl.  As  a 
proof  of  Llie  growing  searcity  of  the  best  ela^  of  rock, 
deposits  bavins'  overburden  of  from  25  to  80  feet 
are  now  heinf,' opi-ned  U|>  and  develupcd.  nepn^it-  i>f 
this  character  u  s>hurt  time  ago  were  dec^lared  uit»uited 
for  profitable  working. 

The  exeessi\ely  liif/h  Iransportalion  an!  tfrniinal 
cliai^es  prevailing  in  recent  years  have  forced  uiinei*!! 
to  seek  relief.  One  company  haa  oonstmcted  a  private 
r:iilt''>iil  from  tiie  eentnil  pliiiit  ;tr  I'lirlxwrll  tn  Port 
Ingli.s,  is  milci^  distaut,  at  the  iitouth  of  the  Wiliila- 
ooochee  ri»'cr.   The  poil  h  an  open  roadstead,  and  the 

Xt'ssids  have  to  Im'  loH'lf  ii  hv  li;_'!itJ  !  -. 

A.s  ill  till'  case  of  the  haril-roek  minei-s,  there  have 
been  several  luisiicoesitful  effoile  tooonsolidate  tlie  largft 
nunors  <if  land  |M'hlil<-  Inln  a  comnuiintv  nf  int.  r"-ifv. 
which  w<iuld  eliminate  usi>|css  competition  and  enable 
the  producers  to  maintain  prices  at  a  level  which  would 
admit  of  mining  at  a  fair  ])r(itit. 

The  bidk  of  the  rivi-r  pidiide  lia^  U-en  obtained  from 
)'euci>  river,  which  iis«'s  aeai-  Uartow  and  tiows  ithi 
niile«  in  a  iioutherly  direction  into  Charhitte  harlior. 
The  Alalia  river,  a  small  stream  Mowinj^  into  Tampa 
)>ay,  has  also  contribnieii  a  small  tpiantity  of  river 
pebble,  and  the  Calow^ahatcbee,  Miakkti.  and  Manatee 
rirerts  have  produced  a  pebble  of  low  <^'iitde. 

The  method  of  mining  the  river  pebble  eonftieta  in 


using  <lred<;in;;  boats  e>| nipped  w  ith  <>-incli  or  |o-inch 
centrifuj^al  pumps,  to  which  are  attached  suction  pipe« 
iiuslM-nded  from  crane:*.  The  pebble,  Indnfj  loosely 
mixed  with  .<Dand,  is  readily  niis4'd  by  the  pumps  and 
jMissed  into  a  rotary  screen,  which  sc|wuates  tin-  sand 
and  delivers  the  washed  |>ebb!e  onto  a  liijliter  moore<l 
alonjrside  the  dredjre.  W  hen  a  sullicient  <)uantity  of 
|wd)ble  lias  aeeumtilated  on  the  lijjhter.  it  is  carried  to 
the  dryinj^  plant,  dried  in  rotary  ealciners.  and  stored 
in  bins,  fi'om  which  it  is  tiaally  discliariyed  by  j^raxity 
diret^tly  into  cars  for  shipment.  As  the  supply  of  peb- 
ble in  the  river  bods  became  exhausted,  attention  waa 
•riven  to  the  deposits  lyini.'  im  I  r  the  swamps  whieb 
were  formed  by  the  river  at  an  earlier  period.  Gener- 
ally thesi'  deposits  are  covered  with  an  overburden  of 
Ntn<l  of  from  /i  to  I't  feet  in  thickness.  sup]K)rtin};^adllck 
1  growth  of  heavy  timU-r.  in  order  to  obtain  the  river 
I  pebble  from  the  swniiip  deposits  the  timber  was  removed 
and  the  Overburden  washed  into  the  stream  and  removed 
1  by  pumps;  later  the  pebble  was  obtained  in  like  man- 
I  ner  and  treated  similar  to  the  pebble  in  the  river  beds. 

The  total  production  of  phosphate  lock  of  all  classes 
I  in  Florida,  as  reported  by  the  I  'nited  iijtatos  Geological 
I  Survey,  leased  on  marketed  tiuti)ut  from  1888,  the  j'ear 
of  the  inception  of  the  industry,  to  and  iiicludinjr  il"»2, 
aggregates  ti,tjOti,4tit>  long  tons,  valued  at  >iL*4,*it;7,U99- 
!      SAtitft  CoToiinn. — Althou<!:h  the  phosphat*'  deposits  in 
South  ( 'andina  had  been  known  for  many  y4'ars,  thi-y 
I  were  not  reco^rni/.ed  as  such  prior  to  the  Civil  War. 
I  A  mining  comiKuiy  was  formed  in  1867  to  test  the  prac- 
ticubility  of  workinjr  the  phosphate  rock  on  a  connner- 
I  cial  scale.   The  pbospbate   belt "  is  composed  of  t^ua- 
I  ternary  sands  and  clays  overly  injr  beds  of  Eocene  marls 
ujion  siifftice.  and  intermixed  with  ;1.  an*  found 

I  the  pbosphule  deposits.    The  presumed  tutiil  area  of  the 
[  pboi«phat«  formation  is  TO  by  80  roileo,  ext«ndin^from 
the  mouth  of  the  Hroatl  river,  near  INu't  l{n\:il    i:  tin 
\  southeast,  to  the  headwaters  of  the  Wando  river  in  the 
I  northeast,  its  major  axis  being  parallel  to  the  coast  line 
and  its  .ni'iitr^t  widtli  m  ar  Charleston.    The  stintum 
of  phosphate  rock  .souiet  ime.«i  outcrops  at  the  surface,  but 
:  it  is  generally  found  at  a  depth  of  from  8  to  80  feet  and 
varii's  ill        l^nl■--  'loni  ,i  fi      :ii,-lirs       In  "  ffct.  The 
chief  iHiints  for  consideration  in  order  to  ascertain  the 
j  value  of  the  phosphate  beds  are  thickness  of  deposit, 
'Icjith  Itflinv  the  siirface.  and  richness  in  phosphoric  acid. 

In  South  (  arolina  the  genei-al  nietluxl  of  ascertaining 
the  value  of  a  phosphate  rgck  deposit  is  by  means  of 
tK)rin<r  and  pit  sinkinj;.    At  tirsi  a  careful  loiHijiraph- 
ical  survey  of  the  property  is  made,  followed  by  the 
systematic -sinking  of  a  series  of  Uire  holes  by  means 
of  a  lonjr  steel  b()rer  or  ro<l  sjx'eially  rlesijjned  foi'  the 
purpose.    The  boriiiij  rod  is  forceil  downward  throu^jh 
the  upper  strata  until  it  strikes  the  s4ilid  bed  of  phos- 
I  pliate  rock,  which  makes  it.-wdf  evident  by  resi»tin«;  the 
i  further  pass^e  of  the  rod.    The  rod  is  then  removed, 
'  and  the  distance  it  has  traversed  Is  measured  with  a 
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foot  rii\'-.  till!--  -Ill i\vir,fr  tlji>  (fiiokncss  of  tin*  ov'tIv 
iugiitntti.    iln'  nni  is  rcpliicfd  in  the  Wore  hole,  foiTcti 
tbronirh  the  resisting  tttratniD,  and a^iln  withdrawn  and 
iiiLui.suml,  the  difforoiM'«»  Ketweeii  tlie  tirst  nn  l  -.i  rnml 
iiieusui-emetits  liein<f  tuken  sis  ix'presenJing  the  ihickiiess 

of  the  phospliate  bed.   The  bore  liolos  are  generally 

1(»U  feet  apart,  extending  over  tlie  entire  ai-ea  of  tlie 
land  under  examination.  A  series  of  explorinfif  pits  10 
feet  h)nt,'  and  .'>  feet  wide  are  dnj,'  at  .'tOn-foot  intervals 
in  order  to  verify  and  eonfirn>  the  residt.^  oVifHiiM  vl  hy 
the  l)ore  hokw.  The  phosplmte  rock  is  oHivfully  re- 
moved, th«>  d«pth  from  the  surface  and  the  thicknnsK  uf 
tl»e  t)e<l  is  measured,  and  .■iverag'e  samples  of  Ihp  rork 
and  ncKlules  are  obtained  for  analysis.  Throughout  the 
area  of  the  South  Carolina  tield  the  strata  overlyingr 
the  phosphate  roek  are  rentarkuhty  uniform.  Hereto- 
fore, miuiu^  opcmtions  have  been  limited  to  material 
occurring  not  more  tlian  15  feet  from  the  surface,  hut 
there  are  larger  ai'eas  eontaininj^  phosphate  nxk  at  a 
greater  depth  than  15  feet  whose  value  has  not  yet  been 
determined. 

The  phosphate  deposits  of  South  ('arolina  are  claasi- 
lied  into  river  ro<'k  and  land  roek,  the  river  rock, 
whieh  is  fotuid  in  the  ImhIs  of  rivers,  having  been 
w&slied  into  them  from  the  original  land  beds. 

The  river  roek  has  been  worked  extensively  and  with 
eonaiderable  profit,  for  the  miHon  that  it  is  obtained  by 
the  nmple  and  cheap  piooeas  of  dredging,  which  at  the 
aamd  thne  washes  the  rock  free  from  adhering  impu- 
ritiei).  The  dredging  stoops  are  njassive  in  eonstruc- 
tion  in  order  to  hrr  ak  through  the  stratum  containing 
the  nodules  of  pli.  -jiluite  rock.  The  boats  are  held 
in  jiosition  l)v  four  "spuds."'  or  strong,  square  iron- 
tipped  poles,  one  at  each  corner.  The  uodulett  am 
thrown  from  the  scoop  into  tlie  washer  whieh  is  g«n- 
endly  on  a  liulid-r  moored  alongsicL-  ot  tlic  dii  fi^c 
Varioatt  kinds  uf  wa»her»  are  u^ed,  the  one  in  couiuion 
practice  conststinjr  of  a  truncated  iron  cone  with  per- 
fi)i';(ti'(!  viilrs  fi'\ oh  iii<j  yi\  a  Imri/uiital  axis  and  fur- 
ui.shcd  on  the  inside  with  .steel  spirals  like  the  grooves 
in  a  rifle  barrel.  Hie  nodules  are  dtimped  hy  the 
dredge  into  the  small  ctA  nf  the  <'one,  heavy  streams 
of  water  are  introduied  through  both  euds  and  tlie 
cone  rotated:  the  washed  raatei^  is  discharged  at  the 
lai  <.ri'i-  cud  iif  tti<'  cowo  iirid  is  removed  by  a  <lerriek  to 
another  boat  which  carries  it  tu  the  shore.  The  dredge 
generally  used  is  of  the  ladder  baeitet  type,  which  con- 
.sistsof  :i  siM'ios  of  >(<•!•]  buckets  connertcd  }y\  inr-an<  uf 
double  liiik.s,  the  whole  forming  an  endh-ss  chain  whi<  li 
moves  over  drums  or  tuntblei^  Hxed  at  the  en<h  of  the 
luddfM-  or  frniiK'.  The  Ingher  •^'tiil  ..f  t!h-  laiidrv 
pluce<l  <lireetly  aiiove  the  n>ceiviiij'  1ioj>|h  i>.  uinl  llic 
lower  end  ii*  i«npported  by  a  tackle  which  allows  it  to  be 
niised  or  !(>«  (  nHl.  according  to  the  depth  at  w  iiirli  the 
work  has  lo  itc  done.  The  motive  power  is  appliiu  at 
the  upper  end  l)y  means  of  fri«-tion  gear,  so  tliut  any 
undue  -tiuin  will  not  bi-eaktln-  inar  liiin  i  \ .  Thf  ladiler 
bucket  divdgc  iu  the  phosphate  lield  ordinarily  does 


lint  operate  at  depths  givater  than  frriiii  •_">  tn  25  feet. 
(Acjisionally,  for  d*;pth» greater  tiian  :io  feet  and  up  to  50 
and  60  feet,  a  clani-sbell  backet  dredgfe  is  used,  eonsist- 
ing  of  a  cnntrivane!^  nf  4  »i  iron  daws  whieh  <ip»'n  ;\s 
tiifv  are  ioweicd  imd  clu.sc  lunaiiig  a  bucket  as  they 
ascend.  Th4'  bticket,  genendly  of  a  I  Hint  1  cubioyard 
•■apacity,  is  openited  from  a  swinging  cfane  covering  a 
nidius  of  2.%  feet  iti  front  of  the  siow;  the  material  is 
<ieli\crf  d  at  u  height  of  14  feet  above  the  deck  into  the 
receiving  hoppers  which  feed  into  the  washers.  The 
cost  of  operating  a  clam-shell  bucket  dredge  is  from  four 
to  five  times  that  of  ihe  ladder  bucket  dredge. 

Both  the  roi  k  ami  Uixlnles  from  the  river  and  land 
de{>t)sits  ticoui'  ill  very  irregular  masse-s  or  block>i  of 
extrenu'ly  hard  conglomerate  of  variegated  colors,  wbieh 
weigh  from  half  an  ounce  up  to  more  than  a  ton. 

The  Mtean  specilic  gravity  of  the  material  is  2.4,  and 
the  ro4-k  is  perfonited  with  a  network  of  rerv  small 
holes,  the  work  of  iiuHimenilde  Crustacea,  now  filled 
with  sands  and  clays  from  the  overlying  strata.  Some- 
times the  nodules  are  quite  smooHi  or  even  glased  as  if 
worn  by  water;  in  other  cases  they  are  tongh  or 
j'lgyed. 

The  average  analyirfs  of  South  Oarolina  rook  may  be 
taken  as  follows: 


Piarceal. 
SB.6S 
8.68 
..  0.73 
,.  6.60 


4.80 


Trii-:ili'ic  ))h(«i|ihato  ........ .Ci>j(PO,),  ....... 

(""alciiiiii  i-jir)ji iriMie  (  iK 'f  >,  

Mmfinviuiii  carlMiiuitc  MiK'O,  

Iron  and  alniniuum  oxid««  niid  AliO^....... 

Sulphuric  will..,,.,.,  Hs"*^'. ) 

Calciam  fluoride  CaF,  / 

Wtter  and  Ion  on  ignition  H,0   8. 00 

SiUi'4i  iiml  tiii'i4-ttTiniin''t . .  _  SI*  r   11,. V! 

The  land  rock  occartt  chietly  in  the  vicinity  of 
CThnrleston,  wliile  the  river  rock  is  confined  to  the 

Coosaw  rivi  raiid  other  streams  in  the  vicinity  of  Reau- 
fort.  The  hind  rock  contains  from  57  to  tio  per  cent 
of  tricalcic  phosphate,  but  has  also  a  higher  peiventage 
of  iron  ami  alumina  tliati  tin-  river  rock.  That  jwrtion 
of  the  river  roek  which  is  low  in  iron  and  ulumiua 
Is  mainly  shipped  abroad. 

The  excellent  ((iiality  .d"  ihc  S.oitli  Cnrrslinn  {'.rd^hict, 
togi^tber  with  the  favoniblc  shipping  conditions,  place 
the  production  on  a  permanent  basUi,  and  the  sttp^y  of 
i-c*f>rvr>  rock  known  !(t  rln*  >M-<_vinriiiirr  nf  the  present 
dct-adc  i»  calculated  to  furnish  a  supply  at  present  rate 
of  consumption  f6r  thirty-five  .years  to  eome.  In  recent 
vrai  v  thrvc  lia<  tN"en  a  slight  decrejise  in  the  annual 
protluctioii  of  river  rock.  The  H»etho<|s  of  mining  and 
I  preparation  have  not  changed  materially  during  the 

'  pn-f    Irr-tidf  except   that  sleani  sliovels  ari    n  jiltcing 
liiUHi  lultur  for  the  reniovui  of  the  overbnrdt  u  ,iud  the 
I  mining  of  tl»c  land  r<H  k.    With  regar<l  t«)  land  rock, 
I  Fnnicis  Wvatt  desoiibes  the  midluxl  of  treating  it  in 
i  order  to  make  it  marketable  as  follows:  (I)  mining  or 
excavating.  (2)  washing  to  remove  saml  and  other  ster- 
ile impurities,  and  {^)  drying  in  kilns  to  drive  off  the 

contained  moisture.  , 
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Takinf;  thcHO  in  their  order,  it  is  cusiomarv  to  cstab- 
lisli  H  tfipik  Tailroiid.  -st;irfMi-_'^  nt  tin  ]'\\>  r  front  or 
on  the.  liHiik  of  .soiiii*  coiiv«>iii«-t)l.  .-Ikuiu..  siikI  piisyin^ 
tiiroagh  th«  center  of  the  ])i'o))orty  to  1i«>  <>xploit«Hl. 
Alt«'nmtc  l:it<'i-iils  can  he  vuu  olT  ut  rij^lit  lui^jlcs  from 
any  poriioii  of  this  iimin  line,  at  a  distunce  of  «ay  500 
feet)  in  c<»ufoniiity  with  the  nature  of  tho  j/roiiod.  Rc- 
tween  and  parallel  to  these  laterals  a  ditch  or  drain  is 
tluff  to  a  depth  extendin^f  from  i  to  5  feet  below  the 
pbo^pbiite  strata.  Froiii  this  main  dnilii  t}i«-  (>xcavator8 
start  their  iinesiat  ri<.'ht  iiii<.H<'s  (o  the  hitentls.  comiiienC' 
ing  at  one  end  of  tho  liold  and  difrjrinjr  trenches  15  feet 
wid(>  and  500  feet  h>iip,  the  wt)rk  In-inf;  so  arranged 
that  tlie  men  :ire  stationed  at  intervals  of  i!  feet.  Kverv 
mau  i>i  stipposi'd  to  diy  out.  daily,  a  pit  <>  feet  lon}r,  l"> 
feet  wide,  and  down  to  the  ])hosphate  roek.  The  ovm'- 
lying  material  is  throw  n  out  to  the  left-hand  hide  of  tlte 
trench.  The  pliospliate  itstelf  is  thrown  out  to  the  right 
and  taken  in  wheelhnrrows  to  the  raihoiul  cars  which 
fosa  at  either  end  of  the  trench.  The  water  drains 
from  the  trenches  into  the  underlying  ditch,  and  is 
thenee  ])iiniped  out  by  means  of  a  .steiini  pump  worked 
bj  a  locomotive  engine.  The  pump  and  the  engine  are 
secuixjd  to  connected  railway  platforma,  and  run  along 
the  railroad  track  from  one  ditch  to  another  as  occasion 
requil'ea. 

The  car«  loaded  with  the  crude  ph(»s])hatic  material 
duff  ont  of  the  pits  are  nni  down  to  the  washiii<^  appa- 
ratus, which  in  contitructed  at  an  elevation  o£  feet  from 
the  ground,  and  generally  consists  of  a  series  of  semi- 
eiivular  tronjrhs  from  2o  to  .'»o  feet  lonjr  t-et  in  an  iron 
framework  at  an  incline  of  ahout  2(*-inch  rise  iu  their 
length.  Throu<rh  e\ery  fnmyh  piv«se!$  an  octagonal 
iron-cused  sliuft  provided  with  lihides  so  ari-.in<^ed  and 
distributed  as  to  form  a  8crew  with  a  twLit  of  i  foot  in 
6,  which  forces  the  wasdied  material  npward  and  pro- 
jects the  fnij^rments  ujfuinsi  each  oilier.  The  phosj)h!ite- 
laden  cant  are  hauled  up  an  incline  aud  their  uuntvnts 
dumped  into  the  bottom  trough,  where  the  phoHplmte 
encounters  mio  i  ii-  more  heavy  stre;im>  i  if  waici'.  j  ii;iii|iril 
up  by  H  >»tiMim  pump.  Tlii«  wat4;r  dot;*  not  run  ott  at 
the  bottom,  but  overflows  at  the  higher  end  near 
where  it  i  iiti  t  -.  When  sufficient ly  iv;i^hc<l  the  mate 
rial  i»  pushed  out  upon  a  bulf-inch  uiush  scitH-'u,  Llu> 
nuatl  debris  being  received  on  oscillating  wire  tables 

below. 

The  photipiiate  is  now  i-eady  for  kdniii};  ur  dryiny, 
and  of  all  the  methods  hitherto  adopted  for  this  im- 

p>|-laiit  jiroi'css.  that  nf  -iiiiplc  roa.^tinjf  in  an  or<iiiiary 
kihi,  such  Us  is  yencruliv  iiM'd  in  th<>  mauJifacture  of 
bricks,  is  said  to  have  been  found  at  ome  the  nu>st 
rapid,  etfective,  and  (  i  nndinii-jil.  The  rock  pile  is  laiilt 
on  laveis  of  pine  uihmI,  ami  owiiijj  to  Us  content  of  a 
consideinble  (quantity  of  orjranic  matter  it  readily  lends 
itself  to  cond)Ustion  and  retpiircs  but  a  short  time  to 
bct'oiue  <juile  red  hot.  The  kilns  arc  made  .sutUciently 
large  and  are  t»  anitnged  aa  to  allow  fi'ee  passage  to  a 


train  of  cars,  w  hich.  runninj:  on  the  main  lin<'  of  rail- 

rorifl,  i  nii  'ir  Inudrd  »n  the  kiln,  run  down  to  tlie  lauding 
place.  Mid  discliar^fed  dir<'<  tly  into  tln^  Iwirges  or  boiil.s 
ou  the  river. 

The  total  production  of  phosphate  roek  in  Smiil,  ( 'ur 
olina,  lms(>d  on  marketed  output,  from  iS»»7       ami  in- 
dudinij  l!>o:i.  as  re]>ort<Hl  by  the  I'nited  State's  (ieolog- 
ica!  Survey,  is:  I^aud  rock,  6,7o2,i:'.!»  lonj,'  ton.>;  river 
rock,  ;^,!t3n.s»;2  lonp  tons:  total,  lt),*;3i.50l  lon^»  tons. 

Tmnt!*'"''. — Althoufj;!!   the   pres«'nce  of  phosphalic 
nodules  in  the  Chattanooga  ttbale  had  been  kno^vn  for 
several  years,  it  wa*  not  until  1898  that  tlie  industry 
was  started  in  Tennessee.    The  de]x)sits  are  in  Hick- 
man and  Lewis  coutities  in  the  central  part  of  the 
state,  but  ill  f4'w  ])laces  only  are  they  <if  sullicient 
(|uantity  and  richness  to  admit  of  prolitable  workinj;. 
The  phuspbites  are  clasaitied  aooordiug  to  eojoi  inlo 
blue,  brown,  and  white.  The  bine  rock  dojmsits  l  ic;4aii 
tobedevekiped  in  1804  in  Hickman  and  Lewis  counties 
over  an  area  of  10  by  siU  mile««  the  principal  depoaits 
beinj,'  a<ljttecnt  to  Swan  Creek  valley.   The  great  draw- 
back to  the  exploitation  of  the  blue  rock  was  the 
distance  of  the  lieM  from  the  iiuilroud,  he'mg  ilO  milea 
away;  this  objection,  however,  might  have  been  ovW' 
come,  but  the  lat4'r  dis<'overy  of  the  hijjli-jrrade,  easily- 
moved,  brown  phosphate  rock  near  Ml.  Pleasant,  Mauiy 
county,  56  miles  from  Nashville.  ha\  iny  direct  railroad 
tninsj>ortation  to  the  market,  retluceil  the  miniii}^  of 
I  blue  rock  to  inconiiidei-able  propmtions.    The  blue 
I  rock  occurs  in  horizontal  beds  overly  in <r  and  conform- 
ing to  the  country  limestone;  the  workable  beils  aver- 
j  age  Lb  inches  in  tbicknet«s  and  outcrop  only  where  the 
I  streams  have  cnt  through  the  overlying  strata.   In  a 
few  cases  it  can  l)e  mined  in  open  cuts  by  strii)piiig 
I  the  overburden,  but  the  great  bulk  of  the  work  must 
I  be  mined  under  cover.   With  an  18-inch  seam  the  min- 
ing cost,  though  high,  is  oH'set.  by  the  fact  that  the 
I  ruck  i»  nutticieutly  pure  to  bo  used  without  preliminary 
I  wnshing  or  ^screening;  in  fact  it  h  stated  to  be  the  only 
(Ii  l>i>sit  of  phos])liate  y^-i  finKnl  in  the  I'liiiei!  Sintes 
that  can  be  mined  and  shi]>ped  without  preliminary 
I  tiTatment.   The  average  composititm  of  the  Miie  rock 

7"  [11  r  <  (  iit  t»f  tricalcic  jdiospliate  and  from 
,  to :!  iK-r  cent  of  iron  and  aluuiiuuiu  u.videii.  On  account 
I  of  itH  location  away  from  the  railroads  the  oonsumptioo 
of  blue  rock  iv  In.  ill.  AVith  iIj'n  Slue  rock  occurs  a  so- 
called  brown  rock  containing  from  H  to  15  per  cent  of 
tricalcic  phoephate  and  from  5  to  9  per  cent  of  Iron  and 
aluminum  oxide^ 

The  general  prai  tici>  of  iiiiuing  is  to  j?lrip  the  over- 
burden by  hand  lalHir  and  to  ipiarry  therock  in  liiiiips, 
or  to  run  drifts  inti.  t!ii.  (l<>pi>sit  and  remove  the  ri>ck 
by  thi'  ordinary  pillar  and  stall  system.    Shouhl  the 
I  material  overlyiny  the  ])hosphate  rock  Ik-  such  that  only 
a  little  timbering  is  rci|uirud,  it  will  not  ordinarily  i)ay 
.  to  remove  the  overburden  unless  it  is  less  thuu  10  feet 
I  in  thickness.  Ordinarily  the  stripping  of  the  overbar- 
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den  is  11  siiiipli'  timttcr  t'nr  thr  i'.':i--nTi  that  most  of  tlic 
phusphate  lotk  tloijot-its  outcnn)  oii  a  bilkiiie.  Ueii- 
emlly  the  rock  is  crushed  to  pass  throngh  a  2-ineb  rinff 
ad'l  T>'  thoti  trontoft  in  :i  rr\Ti!'\-iiiL;  <  iii('-(|narti>i'-inch  nir^Ii 
tuTcen  in  oixier  to  rt'uiovo  udlu'riny  clay  aud  aaud;  itif 
screened  material  is  ground  to  from  00  to  80  mesh  «iiwb 
and  -n'll  fill-  .liiTK:t  Mrtf  hy  the  fariiKT  or  to  striull  -ii]v>i-. 
phusjihatt^  iimimfactui'en».  The  rock  a»  it  t  onics  from 
tlw  deposit  is  comparatirely  dry  and  contains  on  an 

a Vfnt ni«n^  tlmn      ])i-r  rciit  trirnlci'-  i-.])lintn. 

Prior  to  IMtti  liu-  liulii  of  the  pro<ln<  l.i»#n  wu>  ubtuiiied 
from  the  hine  rock  district  where  the  iniiu's  lui\  o  lieen 
dr\->'InpiMl  ti>  a  «'oiisid«'ni'>I''  pvtcnt.  TIn'  ■H-t i-irt  wiis 
hniidicapped  hy  lon^  wugoii  imuliigoand  coiiipurativoly 
costJy  under^fTound  work. 

The  Mt.  I'lciLsant  rock  occurs  ovi-r  an  urea  of  from 
8  to  4  miles  north  anil  sovith  and  from  *>  to  s  miles 
east  and  west.  There  are  two  varieties  the  soft, 
which  eonstituti  -  llif  lnjlk  nf  the  supply,  and  tlie  hard, 
which  is  of  minor  unporlanec.  The  soft  nx'k  when 
diy  varies  in  color  from  grajisli  or  reddisli  Wrown 
to  crenni  white,  and  oc«  ui-s  in  plates  of  various  thick 
ncssi  or  .size,  rarely  I'xeeedinjr  -2  or  -i  f«'et  in  diameter. 
Tbe  plates  are  clos<'ly  jKickeil  to>^ether  into  a  fairly 
rejfular  stratum  which  is  not  uniform  in  thickness  and 
often  sinks  into  depressions  of  the  underiyin},'  lime- 
stone. The  overburden  averajjes  H  feet  in  thit  kness, 
except  in  tli(>  ejistern  part  of  the  lield  when*  it  is  too 
thick  in  many  places  to  admit  of  successful  mining;. 
Tbe  l  ock  is  of  loose  and  porous  texture  and  is  readily 
gfronud  when  dry. 

Two  da.'^ses  of  in-oduet  are  mn<le,  known  locally  as 
domestic  and  expoi  l.  The  run  of  mine  after  the  re 
movai  of  tbe  export  lamps,  U  washed,  kiln  dried, 
crushed,  and  screened,  the  small  particles  and  dnst 
which  pass  throuj^h  forminjr  the  domestic  pnxhict. 
while  the  lunip«t  consUtute  that  exported.  The  export 
j^rade  !s  guaranteed  78  per  cent  of  tricnicii-  phosphatt' 
with  a  inaxinmm  of  4  ]>er  cent  of  iron  and  ainminnm 
oxides;  the  domestic  product  is  7r>  (ter  cent  and  5  per 
cent  of  these  component*!,  respeti  iv  ely. 

The  haitl  rock  is  comimct.  heavy,  oolitic  in  structure, 
yellow  white  in  color,  and  occurs  like  the  blue  rock  in 
a  well-defined  stratum  of  about  two  feet  in  thickness. 
It  is  of  hi^h  jyradc.  hut  occurs  in  siiiiil!  i|Uiinti(ii  >.  Tln' 
Mt.  i'loa^it  rock  containti  no  pyrlte,  hut  little  tluorite 
and  nsnally  a  hijrh  content  of  triealcie  phospimte. 
WashiriLf  iK'i  i'^>iir\  in  unli  i  to  remove  the  iron  and 
almuiuum  oxidec^  pre:>ent  in  the  crude  ruck  »h  it  vouuin 
from  the  mines.  The  mining  at  Mt.  Pleasant  U  all 
open-outwork.  Ffr>iii  s  k.  fci'l  of  <i\ rrlmritcii  ir*  re- 
moved by  bund  <;r  with  dcrapci"s  and  the  rock  removed 
with  pick  and  bar,  no  explosirc  heing  necwwary.  Usu- 
ally the  tuiiicd  k  <!i  ii'd.  tniil'T  -ln'iK  a  <Tfhwi>i-k 
of  cord  wood,  which  is  tired,  j  ielding  a  tboi"ou|fhJy 
dry  product.  The  di^  rock  isdien  crushed,  scivened, 
and  stored  or  sbipped.  The  high  grade  mateml  is 


obtaiiH'd  i  liirllx  from  Mt.  Pleasant  and  vi<  iiiii\  .  \\lule 
I  lower  grade  dcpo:$it«  exist  in  llickuiau,  Uiics,  aud 
I  Sumner  counties.   For  the  former  ehwa  of  rook  there 
:i  ^ro(Hl  expert  iiiiirket,  but  the  low  grade  rock  \g 
consiuued  iuo.stly  at  home. 
I    The  white  rock  deposits  are  in  Perry  county,  tbe 
laiyest  develoi)ment  beiufr  ;il  'Vi>ui-  ri(  >  k:  it  far 
I  fruui  tile  railroads,  but  is  witliin  4  miles  ol  the  Tenu*M- 
I  see  river,  wbicJi  »0ord»  water  transportatioD.  The 
rock  closely  nxpnihlpj  Fhn-ida  land  rock  in  appearance 
and  o»'curs  with  iliert  in  pockets  of  variable  size. 
I  Selei  te<l  samples  show  a  high  content  of  triealcie  phos- 
j)hate  ;iiid  lew  iimi  ;iiul  alnniinuin  oxides.    On  acrnmrt 
of  its  utilavuntble  locution  but  little  work  has  Ix'en 
don<>  on  this  property.  'White  rock  is  found  in  other 
localities  in  Ti'nii(<s>:«>e,  but  SO  fisr  the  depoeits  are  of 
little,  if  any.  importance. 

f/f/it  r  utiitrx.  -  Tlie  fi^eologicHl  survey  of  Alabama  has 
examiin'd  sevend  well-detincd  deposit*?,  the  chief  one 
iK'injj  the  llandmrg  ])ed  in  I'erry  county,  wiiich  is  part 
of  a  formation  extending  nearly  across  the  states  although 
at  otdy  one  or  two  points  is  the  material  of  .sufficient 
richness  to  make  it  of  imix>rtanee.  The  Coatupu  bed  in 
8nmtei  Louiiiy  has  been  traci'd  lui' somedistanoe.  The 
Snow  Hill  bed  in  Wilcox  and  Marenj.'o  counties  carries 
a  hijjher  |M'rcentajre  of  tricah'ic  ])hosphat('^  than  either 
j  of  the  other  dept>sits  and  holds  out  mcjre  promiiw  of 
commercial  value  than  any  other  in  tbe  state.  There 
.  ha.s  been  no  production  of  phosphate  ruck  in  Akbuma 
since  !!»<  h>.  in  which  year  834  long  tons,  valued  at  ^M, 
were  ]>rtKluced. 

In  .Vrkansas  phosphate  rock  lias  been  found  in  the 
counties  of  Imlependence,  .Stone.  Izard,  IVjixter,  .Marion, 
Searcy,  ainl  Newton,  in  the  northern  part  of  the  state, 
but  little  prospe<  tin{,'  has  been  done,  owing  to  the  dis- 
tan«e  of  tin-  deposits  from  the  miho:!  1^.    The  majority 
of  the  sauiplea  analyzed  prior  to  \WJi  siiuwed  a  low 
content  of  triealcie  |>ltos]>hate  and  wore  high  in  iron 
and  aluminum  oxides.     In  H»02  a  larjje  fertilizer  ])lant 
I  was  built  near  Batesville,  on  the  White  Hiver  Ibiilroad, 
I  which  was  being  extended  to  the  mines.   Mining  opera- 
tions have  been  begun  in  a  layer  of  phosphate  rock 
I  containing  from     to  ik)  per  cent  of  triealcie  pho^hate 
I  and  less  than  8  per  cent  of  Iron  and  aluminum  oxides. 
Till  deposits  promise  to  be  of  consideni'  lc  >  \tent  and 
richne.)>s,  and  they  will  doubtless  be  developed  as  soon 
I  as  tbe  railroad  has  been  completed. 

A  di'lii)--!l  iif  J  tlh  >:-|iIi:if '    lurk  )n  rii  ic  |  h  utrd  near 

isau  Diego,  Cab,  but  the  samples  sent  cast  .showed  a 
I  small  proportion  of  phosphoric  acid  and  a  hirge  content 

of  calciniii  cartinniiCc. 
j     In  Georgia,  according  to  S.  W.  McAUic,  the  ouly 
I  commercially  important  phoMphute  deposit  is  near 

lioston,  Thomas  county,  wldi  li  vsa,  dj-.covei-etl  in  ISSit. 

!Thc  phospluite  occurs  in  nodules  of  u  size  ranging  from 
1  inch  to  1  foot  in  diameter,  seattmed  promiscuously- 
\  through  a  reddish  Gandy  chy  overlying  an  irregularly 
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orodinl  surftu-eof  liniestono.  In  addition  to  the  nodules, 
whiih  coiitniii  from  7<i  to  per  cent  of  tri«  aU:if  i)lu>.s- 
|)iiiitc.  tlicro  is  also  n  suiull  projwrtion  of  soft  phosplmte 
rcH'k.  A  tVw  ciirloutis  of  rock  wi'Vv  |>rodiKfd  in  1SJS!». 
Iitit  the  work  \Vi(s  ahiin(lon«-<l  (»n  uoconnt  «>f  tlM>  small 
<|iiaiitity  of  nnk  availahlo  and  the  jfrent  thifkncs?.  of 
tlio  ov«'rhurdrri. 

A  small  (piantityof  phasphat*^  rork  is  mined  annually 
at  the  shell-rock  <|uarry.  Castle  Hayne.  near  Wihninjr 
tt)n,  N.  C.  The  state  owns  the  mines,  and  in  Isit"  pro- 
j)os«'d  to  work  theiu  witii  convict  latK)r.  In  iSH.s  a  land 
and  inij)rovement  company  was'orfninized  to  take  over 
the  projierty  under  contrn<t  with  the  state.  Durintr 
recent  veal's  the  entiiv  product,  which  is  of  very  low 
grade,  has  ltei>n  used  solely  for  maeadamizin^  the  street.s 
of  Wilminj^ton. 


The  phosphate  mines  at  Ross  Farm.  Juniata  county, 
Pa.,  on  the  Tuscan)ra  Vallej-  Itailroad,  are  operated  hv 
a  fertilizer  company,  which  eret-ted  a  larjje  plant  for 
the  manufacture  of  acid  phosphate  in  isiis.  The  aver- 
aj,'e  r<M  k  is  of  low  irmle.  l)ut  the  jjootl  ix)ck.  containing 
more  than  .'>0  per  eent  of  triealcie  i)ho.sphate.  can  !« 
easily  iM'jMinited  from  that  of  ])oor  jj^rade.  The  phos- 
phate iH'ds  dip  steeply  into  tiie  mountain,  and  the  rock 
can  Im»  delivered  at  the  works,  :i(Hi  yards  distant,  at  a 
very  low  cost. 

In  Virginia  the  occurrence  of  de])osit.s  of  hard-rock 
phosphate  was  reported  in  Nelson  «'ounty  in  1S1>;{  and 
in  Horkhridife  county  in  iJsm.  An  analysis  of  ssimples 
showed  that  the  material  was  of  hi^jh  nmde.  Imt  the 
de])osits  examined  were  so  iimcces.siliK>  and  small  that 
j  the  n)ek  could  not  lie  mined  at  a  protit. 
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Tabu  6.— DETAILED  BUMMART:  IMS-CouUuueU. 
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SULPHUR  AND  PYRITE. 


By  JosBtii  STBirrHBRB,  Fh.  D. 


Tho  statistics  for  tlic  -iulphiir  and  yjv  liti-  itnlu-ti  ii  -^ 
have  been  united  iii  the  present  dwcut>i>iun  in  order  not 
to  disclose  the  opentHons  of  1  company  engaged  in  pro- 
duoinjr  sulphur.  Tuhle  1  is  u  r-uinniui  y  of  tlii'  <-om- 
bined  statisticii  for  the^  2  industrici^  in  l»ti'.<  uud  1902, 
and  of  the  statistics  of  pyrite  alone  for  1880.  no  returns 

for  -ulijlinr  mining  liii\iiiir  Iti'm  iiuiili'  fni'  that  y«';ir. 
The  expunsiuD  of  doDicstic  production  to  meet  tlio 
InereMdng  demand  for  sulphur  and  sulphuric  acid  is 
dearly  indicated. 
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For  the  twenty-twu  years  covered,  the  table  shows 
an  inerease  in  prodQction  of  over  one-hundredfold,  and 

ill  value  of  nearly  ono  hiindml  and  ninety  fold.  Win  n 
the  total  atuount  of  »ulpbur  contjfuiued  (as  aulpbui*,  uot 
including  pyrite)  is  taken  into  oonsiderBlion,  the  anionnt 
«if  (lie  iluint'-tic  iiriiilui'tiim  in  1002  was  not  relatively 
largii,  but  the  «>t«adj-  iucreu!>c  indicates  the  suhstaDtial 
nature  of  the  industry.  In  1880  the  industry  wa* 
smnll  only  1  pyrittf  mine  with  a  piodin  t  xiiliud  ut 
$0,000  beini;  reported,  but  in  188i>  the  value  of  the 
production  of  sulphur  and  pyrite  was  490d,909.  This 
i]i<'i-<Mis,.(I  to  gOtT.Ovfi  in  lf>'>2.  Tho  ;rroivth  from  18*>0 
{<■>  is-sy  vvii.-,  j^roater  proportionately,  but  that  from  1*89 
to  l!Hi2  wa>s  larger  in  absolute  amount. 

Tlin-c  sulphur  mines  wrrt' ro]n)Tt(  il  i(?lr  in  1902 — 1  in 
i  liUiiuiU)  and  2  in  Utah;  and  ;>  pyrit*  mines — 1  each  io 
Alabama  and  Ohio,  and  S  in  Viij^nia.  At  1  sulfdiur 
miae  in  Texas  developiBieDt  work  wa»  reported. 


opetalors  in  tii»;  United  8tale»  in  14  were  urgao- 

ized  ui<  incoriK)rated  roinpaiiic^.  The  details  of  their 
capitalization  ai-e  shown  in  Table  '1. 

Tablb  ^,—OtpUaiiaati/M     iitdrryartUcii  t^uifxinks:  iltot. 
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1  iiu-ltiilcK  itiinpAiit(>ii<1it^trihii1<><l  fn1lnu>:  AUlHimii.  1;  ('jillfurniti. 'J!;  \xm 
Mmui.  I;  Mif«nchiwlt>.  1;  Mt»<iiin.  I;  XvviiiIr.  1:  S'cu-  York.  1:  iiliio.  3;  W«>h- 
Inxiiiii,  1. 

Mtic  ItUWaegnijtiiiMditUUMledw  fr>n«n«:  Alutmnui,  I-.  Iii>uL-<mua.  1:  Ma» 
HdchiM'U^l;  Hliwatl,!;  M««aMl«,  1;  Ki-vr  Viirk.  1:  Ohici.  :i:  Wuah[ii).t<m.  I. 

Thcfio  comimniors  it-ported  a  total  capital  stock  itv-^mxl 
of  a  \mi-  value  of  $3,54o,0iK.i.  Thi-x  wajs  made  up  of 
8T|60O  shares  of  common  stock,  8H  per  cent  of  the  num- 
ber authorised,  having  a  par  value  of  93,410,000,  which 
is  ST  per  eent  of  the  total  par  value  of  the  93,910,000 
authorized;  and  1.350  shares  of  preferred  -stoi'k  havin|r 
a  par  value  of  I|1S5,000,  theiie  amountt*  being  each  90 
per  cent  of  the  number  of  shares  and  total  value  of  die 
pi-cferred  cjipitnl  stock  authorised.    There  was  no 

bonded  indebtedness. 

Bmploy(if'»  and  }ra</f'i<. — The  average  number  of  wage* 
earners  employed  each  month  during  1902  is  shown  in 
Table  H.  The  employment  was  comparatively  steady. 
The  average  number  of  wage-earners  for  the  entire 
year  was  U70.  The  highest  monthly  average,  1,059, 
•reported  in  July,  exceed  this  In  <)til\  st»,  and  th«  low- 
est, rejwrted  in  Decemlier,  fall>^  >lniit  of  it  hy  151,  a 
total  variation  of  2^,  or  ^.t>  per  cent  of  the  yearly 
average.  Quid  labor  ooiistitat«l  only  19.4  per  cent  of 
the  whole. 
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MINES  AND  QUAlfUlES. 


Table  *>  sliuws  also  the  avenge  Dumber  of  wu^^o- 
onrneiv  omplovod  ut  spcoified  daily  rates  of  pav  during' 
190-2. 

The  rate  group  comprising  the  greatest  uuiuhor  of 
wage-earners  is  that  from  fl  to  91.84  per  diem.  3i>  {x-r 

cent  of  the  entire  luuiiber  l)einjf  iiieluded  within  tlu-s*- 
rates.  Of  the  employees.  ^(  t5,  or  2 1 . 1  per  eont,  received 
from  to  $1.4»  ]>i  r  day:  662,  or  68.2  per  t-ent  got 
hetM  i  rii  SI  utui  !f  1.74  )ier  d«_v:  14<1.  of  1.')  per  eoiit  of 
tbt>  tutul,  were  employed  at  a  rate  of  <n-  ni>  ire,  and 
117.  or  18.1  percent,  receired  less  than  t^i  im  i  dioni. 
(>'  tlir  I'Th  wdjfe-earncrs.  4"jt>,  or  44. ^  |>tn'  eent.  were 
unpluycd  below  ground.  Miners  and  quarrymeo  num- 
bered 801,  or  31  per  eent«  and  110,  or  36.5  per  eent  of 
filial-,  received  from  ^11.2')  to  ^l.4!»  per  t!ie 
rt!tuaiuder  being  diistributed  mostly  among  the  higher 
mte  groups,  0  receiving  froin  $8  to  ^'AU  other 

wage-earners*'  numbesod  405,  or  41.8  per  oeDt,  their 


greatest  concentration,  ^,1  per  ceot^  being  in  the  mte 
gi-oup  from  $1  to  tl.S4. 

Mi-ilHtiil<irl jHnr.-r. — The  prinmrv  power  n^jMirted  for 
the  sulphur  and  pyrite  industry  agi^iiegated  6,305  boree- 
p<»wer.  Of  this  5,915  horsepower  was  $fenenited  by 
•*tenin,  "Jo  by  or  gasoline,  .Vt  l)y  renteil  walerpower, 
and  ;i-JO  Ity  air  iiompres^ors.  Two  electric  motors,  bav- 
in>;  u  eaiuicity  of  80  horsepower,  were  aliM>  reported. 

I'riHJiirlion.  —  In  the  followinj;  table  the  tij^iires  for 
the  «loniestie  prodiietion  and  the  imports  of  sulphur 
and  pyrite  tire  (rjven.  .-^o  far  obtaiDablc,  forthe years 
l!S?st»  to  V.K\'2.  The  statisties  for  the  two  minerals  aw 
pre^nted  separately  except  for  ldU2i,  a  combination  for 
that  year  heinp  nefesaary  to  avoid  disclotiin^'  tln'  oper- 
ation-- <'f  a  <  i  ti^ajred  in  prmlueinir  sulpluir. 
The  quantity  of  sulphur  displaced  by  the  u«e  of  pyrite 
ia  alao  shown. 


Table  .J.— .\.\M  At,  IMJMKSTIC  PROIHtmoX  TMPOHTS,  AND  TOTAI,  fONSfMITTOX  OF  SULPHUR  AND  OK  I'YKITE, 
VVJTU  TEKCEXTAGE  DOMESTIC  I'RODIXTIOX  I*.  OF  TOTAL  (JOXSUMITIOX,  AXD  QUANTITY  OF  SULPHUB 
DISPLACED  BY  PYBXFB:  1880  TO  IMS. 
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|ifDiliU!iii«  lUlidMir. 


The  (|uantity  of  -ulphnr  proiliii  i  rl  cuch  year  in  this 
country  ha.>«  beeu  a  u  latively  sniiiU  purt  of  the  total 
OOnsumption  of  llie  commodity.  In  no  year  durin>? 
the  pi^viod  fn\-ri>'(!  Iiy  tile  tntilr  lias  this  pi'eipnrt 'tni 
exceedetl  ;j..s  pi  r  itiit.  but  a  coiiipurison  of  the  thu  tua- 
tion  makes  it  evident  that  this  pr^>jx>rtion  tends  to 
increa.se.  The  im]K)rts  have  increased  from  H8,119 
loiijr  tons  ill  1S.S0  to  174,!«;»  lonjf  tims  in  l»*)t>. 

I'raetieully  all  the  pyrite  coiisumetl  in  1S.S2  was  of 
dome«tio  production,  but  in  1901  this  source  yielded 


only  per  eent  of  the  total.  Owin>r  to  trade  condi- 
tions the  foreign  pyrite  vaa  be  uiuie  prutitably  util- 
ized than  oao  tfaedomeetio  ore.  Hence  the  imports 
}<i;tvf  coiictntitly  irfo\vti  rutil  they  iiow  form  almost  iwo- 
tiiirds  o|  tliL-  Uitiil  i.o»-siain>iRtn. 

The  recovery  of  the  sulphur  content  of  pyrite  has 
steadily  encroached  upon  the  lield  formerlv  oociipiod 
almost  e.\clusi\ «'|y  hy  sulphur.  E.stimat4>d  on  nn  nvcr- 
a<<:ersulphur  content  of  4r>  per  cent,  the  quantity  of  Stll- 
phur  displaeed  by  the  use  of  pyrite  has  grown  from 
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93,233  long  tons  in  1891  to  287,339  long  tons  in  19U1. 
Tbii  latter  fi^re  exceeds  the  domestic  pirodnction  of 

ImjKirfK  i'f  Kill jiliKf. — Table  4  show?i  tin-  iiii|ioitiiliiiii 


uf  Hulpbui-  into  tho  Unitod  States!  for  l^)^  I'^Ul,  and 
1902,  Uie  exporting  countries,  and  the  costoms  district 
at  whidi  the  aalpliur  was  entered. 


Table  4.— IMl-OUTli,  BY  COUNTKIES  AND  BY  CUSTOMS  DISTKIUTS,  INTO  TIIK  L  AITED  STATliii,  OF  CRUDE  SULPHUR 
OB  BRIM8T0NE,  FOR  THE  FISOAL  TEAS  ENDING  JUNE  M:  IMO  TO  1902. 


[I'nltixl  8tal««  Gvolagksl  Sanrejr,  "MIncml 


fi{  Itir  trnilii)  RiBim,"  I9m.] 
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In  ordor  to  sliow  llio  production  of  sulphur  by  tho  dif- 
ferent countrioji  of  tho  world,  the  following  table  has 
been  compiled  from  data  gathered  by  the  United  States 
(looloyicul  Siirvoy.  This  table  indicates  that  nearly  00 
per  cent  of  the  world's  production  of  .sulphur  is  obtained 
fmm  Italy. 

Table  6*—WaMt  produe^^tn^filuut!  ISM,  1900,  md  1801. 
[PBUed  StttM  Qmbitlcal  Bimrer.  "lOiMml  ItaMMRM  of  tlw  Unitod  States," 

int.] 
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A  detailed  summaiy  of  the  indnstrv  is  given  in 


DESCBIPTIVE. 

SOItFRVB. 

Sulphur  has  been  known  to  mankind  from  the  enrli^ 
est  records  of  history.  It  i<  otu'  of  tlie  most  itiiportiuit 
elements  that  coiiipri.se  the  earth  s  crust,  and  ixrcur.s  in 
a  free  or  ancombined  state  in  many  countries,  forming 
the  minenl  sulphur,  more  oonunonlj  known  in  com- 
merce as  briinstone. 

PhijKinil  iind  clu'inlml  '■hmiiit:  ilyt'i'x.  'I'hc  I'lr-ment 
is  insoluble  in  water  and  nearly  t>o  in  alcohol  and  ether, 
hut  Ir  quite  solnble  in  carbon  disulpbide,  petroleum, 

;i>iil  t»i'ii/iii<".  It  burns  in  air  with  a  blue  tbime.  and  is 
o.xidized  into  .sulphur  dioxide  or  sulphurous  acid.  It 
existii  in  two  diiitinct  crystalline  fornix,  and  also  as  an 
amorphous  ^'sriety.  These  modifications  are  character- 
ized by  differences  in  specific  gravity,  in  solubility  in 
various  ii<|uors,  and  iu  iiiaiiy  other  ro.s]Kict-. 

Sulphur  is  a  palc-yoUow,  brittle, 'crystalline  solid, 
with  a  resinous  luster,  is  almost  tasteless,  and  emits  a 
peculiar  characteristic  odor  when  niMwd  or  wiitin'  d. 
It  is  a  nontXfnductor  of  d.  rtricity  and  an  cxtrcincly  had 
conductor  of  heat.  Winn  \i  ly  i;ently  warmed,  even 
by  lieing  grasped  in  the  liaiid,  it  may  be  heard  to  crook 
by  the  more  wannth,  and  will  ultimately  fiill  to  pieces. 
At  a  temjx'niture  of  114..')  ('.  it  melts  into  a  clear 
amlH-r-colorcd  aud  moderately  mobile  liquid;  on  rais- 
ing the  temperature  of  this  liquid,  its  color  rapidly 
darkens,  and  at  the  same  time  it  loses  ite  mobility  until 
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«t  »  tnoperataro  of  •boot  380°  0.  the  mass  appean 

alitio-it  l>I:ick,  and  is  so  viscoii>  that  it  can  no  Innjrcr 
be  poured  f  roui  the  vetstiel.  A.>>  the  teiuponiturc  iiii  still 
further  raised  the  mhetuwe,  while  retaininir  its  dark 
color,  aijaiii  boconips  liquid,  althoufrh  it  doos  not  rofjnin 
its  foruiiM-  limpidity.  At  448  C  the  liijuur  boils  uiid 
is  cuiivertwl  into  a  palo  yellowish-brown  oolored  vapor. 
In  <'<)olii)i.'  tho  Hanio  chanfjos  ofpur  in  roviMvo  nnlcr. 
'I  ho  atomic  weight  is  ^2.  The?  sjxn-itic  gmvity  of  ordi- 
nary octabednd  snlphar  is  2.0S;  of  priamatio  sulphur, 
1.96. 

Uittg. — .Sulphur  is  UM>d  in  tho  preparation  of  sul- 
phuricacid,  in  tiic  iiiunufiicturi'  otVunpowder,in  making 
friction  niutcht's,  in  vulcanizinff  rubbi-r,  ns  an  insecti- 
cide, and  in  Juedicino  as  u  laxativi',  and  for  certuin  skin 

Muterah  i{f  mUp/iur. — Sulphur  occurs  in  coniV>inatioo 
with  ottier  elements,  forming  the  lar^c  and  iui]K)rtant 
groups  of  tuinerals.  the  sulphides  and  the  sulphato»i. 
Of  the  sulphide  minerals,  the  combinations  with  the 
metalUo  elraients  are  of  primary  indnstrial  importance, 

and,  with  tile  possible  e\i'e])tioii  nf  tlic  iron  sidphides. 
thfiry  form  the  ores  from  which  umny  of  tlie  ba^e  uielaln 
are  obtained. 

The  principal sulidddeaDdsnlphalecombinations  arc 

a^i  sliowu  below. 

Sulptiidf  ami  tnl/ilutlr  '■'unhhi'ilimiii. 


iMHINATritS  •.•F  KIKMKNTW. 
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Sulphur  dioxide  (SO,)  i»  tlic  direct  combination  of 
sulphur  with  oxyp>n  and  is  found  naturally  as  a  minor 
conHtituent  of  the  atniosj)here.  particularly  near  \ol 
canoes,  and  over  large  citiea,  where  ittt  presence  i<»  due 
to  the  oxidation  of  the  sulphur  contained  in  the  fuel 
burned. 

In  re^tables  t-ulphur  c.\i»t«  in  some  of  the  tissues  of 
pfamlB,  tlthouii^  not  in  the  woody  tiasiiea.  In  aninmb 


itocmstitutes  an  essential  element  of  the  blood,  muscles, 

skin.  hair,  and  oilier  ])ai  t-. 

H^  dmgcn  sulphide  (H^S)  and  fsulphur  dioxide  (SO^ 
are  evolved  front  volcanoes  as  gases,  which  are  doubt- 
less the  products  of  the  action  of  the  w  ater  of  the  ocean 
which  has  jienetrati'd  to  the  interior  of  the  volcano 
ii{Kin  the  Miiild'M  inrtallii-  sulphides  that  exist  there. 

The  two  foriii-  in  w  liich  the  sulphur  is  marketed  are 
the  Hour,  or  tiowers,  of  sulphur,  which  i^  a  li^'ht  jiow  - 
dery  form  of  the  substance  caused  by  the  cundensation 
of  sulphur  vapor:  and  brimstone,  or  sulphur,  wliieh  is 
made  usually  by  meltiiij^  thi^  soft  Jiowder  and  inold- 
injr  the  li(|uid  thus  (d)tuined  into  laqfe  blooks  or  cylin- 
drical rods  in  woiKlen  molds. 

OccuiTtnce. — Natural  deposits  of  sulphur  are  some- 
times foimd  stratified  with  beds  of  ehty  or  i  tK'k,  ))ut 
they  often  occur  as  what  are  known  as  "living"  IkhIs, 
in  which  tho  Hulphiir  is  continuou-sly  being  forine<i  as 
the  result  of  active  chemical  deeompotiitionH.  In  such 
a  living  sulphur  lied  the  sulphur  is  produced  b^-  the 
direct  action  of  sulphurous  gn»«8,  e<«pocialiy  hydrc^n 
sulphide  (ILjis)  an<l  sulphur  dioxide  (Sf).,'|,  which  in  the 
presence  of  moisture  (li,0)  react  and  form  water  (U,0) 
and  sulphur  (S).  Tbe.»e  gasefl  emanate  in  regions  of 
active  or  expiring'  volcamtes,  aiul  form  tbo  BO-ealled 
solfatanu,  in  which  the  sulphur  has  been  condensed 
from  the  vapors  formed  and  has  collected  in  civcks  in 
tlie  lavii  iuni  lufl'--  t'f  iri  llie  kiidlin  or  clay  formed  by  the- 
corroding  action  of  the  acid  vapoit>  on  the  lavas. 

From  a  commercial  standpoint,  espeeiaHy  for  the 
inaiiufiietuti-  of  -ulphurie  m  id,  th.e  iiiiiieiMl  fium  ihe 
solfatura  deposits  is  not  regarded  favoi-aldy  oa  account 
of  its  liability  to  contain  arsenic  in  the  form  of  the 
minernl^  orjiiment  (.\>,Sj)  ami  real^'ar  (A<S|.  Sul]ihiir 
of  this  chamctcr  has  been  imported  from  the  i.'^laiid  of 
Vnlcano,  one  of  the  Lipari  group,  off  the  coast  of  Italy. 
A  similar  association  of  arsenic  minerals' has  been  re- 
jKJited  in  the  sulphur  deposits  in  Yellowstone  National 
Park.  Traces  of  selenium  and  tellurium,  whii-li  are 
hImt  nbjeetionable  in  the  manufacture  of  snljihiiric  acid, 
occur  ill  the  volcanic  sulphur  dejwsits  in  Jajiuti.  The 
only  solfatura  depositsof  commercial  impurtaiK  c  at  the 
prci^nt  time  are  in  southern  Utah  and  in  the  i«laud  of 
Hokkaido,  Japan. 

The  u  orWa  supply  of  sulphur  is  derived  from  two 
principal  .sources:  (1 )  The  deposits  of  the  native  mineral 
sulphur,  which  yield  the  sulphur  or  brimstone  of  coni- 
mereo;  and  (2)  the  deposits  of  the  sulphide  uiineMils — 
pyrite,  pyrrbotite,  vhalcopyrite,  spiuilerite,  and  other 
sulphides — from  which  is  derived  the  sulphur  dioxide 

{.nis  ii>ed  in  the  iiianiifacture  of  sulphuric  acld.  In 
addition  to  tbc»e  two  nuturul  sources  of  sulphur,  there 
are  several  artificial  products  containing  sulphur, 


chieflv  in  the  fnnn  «.f 


1,'as.  in  sutlicient 


quantity  to  admit  of  commercial  utilization.  There  are 
•Iw  lead,  copper,  and  other  matlM  from  the  furnace 
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troiiment  of  ynrions  Imi.  Mid  copper  ore«  tad  *lk«Ii 
wat<te  from  chemical  works  eogaged  is  mumfactniiiig 

soda. 

During'  recent  jean,  hiwevei-,  neveral  tboiuand  tonn 

of  ^nljihiir  havo  f)wn  produced  aniiii:illy  id  KmijIuikI 
from  tbc  acouuiuJnted  alkali  waste  uf  the  Lu  Blauc  i>odu 
proceBH.  This  imnnfthetttred  product  ia  Icnown  as 
■•chuiK  1  <  I;ni-.**  oi  (i  rovoml  sulphur.  Tho  protess 
of  itu  tuanufocturc  reproduces,  in  maaj  respectis,  the 
chemical  reactions  by  which  natural  sulphnr  is  f  onned 
from  gypaum. 

raviBw  OF  THB  nn>i7«na'  in  thb  vkmo  statbb. 

The  devrl<)]tiiii  lit  of  tlic  sulphur  mining  indastrv  in 
the  Uoited  States  has  been  of  very  glow  growth,  owing 
principally  to  the  eheapneea  with  wtdA  the  refined 
product  Lun  Iw  imijortvd  from  Ituly.  In  reoent  j-caiN 
nearly  the  entire  supply  has  been  obtained  from  the 
enormous  deposits  in  the  island  of  Sicily,  which  aup- 
plirs.  lis  well,  lij'  far  the  ui  eator  part  of  the  rest  of  tho 
world'8  demand.  The  depoiiitii  of  sulphur  which  tiave 
been  worlced  in  the  United  States  are  limited  in  nnm- 
bor.  Tho  states  from  which,  duririi^  r'O'i,  the  domestic 
supply  of  native  sulphur  was  derived  are,  in  the  onlor 
of  the  quantity  of  their  output,  Louisiana.  Nevada,  and 
Utah. 

The  following  is  a  brief  sutuiuarimtiou  of  the  i)r<)|r- 
ress  that  has  been  made  in  extractinir  and  reflniner  the 

sulphur  of  the  ili  im-il^  iti  tlii--  cnuiitrv. 

JLouiniaiM. — An  immeniic  deposit  of  sulphur  of  the 
Hfypstmi  type  occurs  in  Galcasieu  parish,  S80  miles  west 

nf  \.nv  OrIi'uii>  atnl  I".'  rnili'v  from  T^nkc  Cli.-trles.  This 
is  unquc«tionably  the  most  uccewLble  of  tiie  American 
depa8ita,and,  in  all  probability,  it  is  the  richest  as  w«l I. 
ExeeptioTial  ditViculties  have  been  encounfcTi  ii  in  <!t'\  el- 
oping  the  mine,  owing  to  ijuii;k«iaud  and  gnivel  which 
overlie  the  mineral.  As  proved  by  a  number  of  drill 
holes,  the  bed  of  sulphur  i-^  from  UO  to  125  feet  in 
thiikues*,  the  upper  level  Unnjf  about  350  feet  below 
the  surface. 

In  the  working  of  the  Fra.sch  proeoMH,"  a  wpII  isi  sunk 
by  a  drill  precisely  in  the  i^ame  way  as  for  p<^trolemu.' 
TluB  well  is  cased  with  an  iron  pipe  10  inches  in  diame- 
ter, which  enters  the  roi-k  overlying  tho  l)ed  of  sulphur 
for  a  distance  of  lo  feet,  the  joint  luring  sutwocjuently 
sealed  as  well  as  possible  by  molten  sulphur  in  order 
to  exclude  water.  Inside  the  l«t-ioch  pipe  is  placed 
one  of  fj-inch  diumetor;  inxide  tho  latter,  one  of  .S-inch 
diameter;  and,  finally,  inside  the  3-inch  pipe,  one  of 
1-iueh  diameter.  The  well  it«sclf  is  carried  down  to 
the  bottom  <rf  flie  anlphnr  lied,  and  the  G  inch  and 
smaller  pipes  are  extended  nearly  to  the  bottom  of  the 
welL  The  inner  j^peaare  recovered  when  the  well  is 
ahftndoDed.   The  method  of  extracting  the  sulphur  is 

>  IMlad  BtauM  fmutatt,  Ncs.  «n«W,  4614%,  and  461481  cf  (Octo- 
ber SO,  18BI. 

*Tfa«  Mineral  Indnrtiy.  VoU  V,  ingaa  614  and  516, 


as  followis:  Steam  at  a  temperatnreof  880°  F.  is  forced 

down  the  10-inch  and  (>-inch  pipes  under  a  correnpond- 
ing  pi-easure.  When  the  ateam  comes  in  contact  with 
the  snlphnr  (which  at  284^  F.  beoomeR  liquid),  the  lat- 

tiM'  iiit'lfs  iui'l  ( (illt'cts  in  tho  well  as  u  thin  liquid  of  a 
specific  gravity  of  about  '2.  At  lirst  the  molten  sulphur 
was  pumped  out  through  the  8-inch  pipe  in  a  manner 
similar  to  that  followed  in  iiuiiipini.>-  jn'tnilcnin  from  a 
well,  the  working  valve  being  formerly  of  aluminum, 
which  is  not  affected  hy  sulphur.  It  was  found,  Imw- 
ever.  thnt  tho  iilnmimini  wti^  not  Jtroniir  r-noii<.'Ii  tn  with- 
stand tho  shock  of  the  heavy  column  at  the  change  of 
strolce,  and  the  method  had  to  be  abandoned.  I^r, 

tho  l-in»-li  |iipi'  ri'fiM-rtxl  to  :i1)ov(>  wns  introdnrrd  into 
the  S'inch  pipe,  and  through  it  compressed  air  wati 
forced.  The  bubbles  of  air  mixed  with  the  milphnr 
reduce  the  -pc-ific  Lrravity  of  tlie  colmiin  of  sulphur 
and  cause  it  to  rise  with  rapidity.  Thi/s  latter  method 
of  extraction  has  not  been  entirely  satiafaotory,  and  it 
may  havo  hrrn  niodifiod  or  i-eplncoft  hy  sonu-  other 
more  efficient  method.  The  sulphur  pro<luccd  is  prac- 
dcflliy  refined  sulphur,  and  finds  a  ready  sale  on  aceount 
of  its  purity  and  attniotivo  np]>oflmnrr». 

It  is  not  practicable  to  ascertain  precisely  what  occurs 
at  the  bottom  of  the  well,  but  It  may  be  aaanroed  that 

as  tho  sulphur  molts  nut  of  tho  l>fd  it  forni-^  n  more 
or  loss  pear-shaped  tavity,  whit-h  boconies  larger  and 
larger,  until  finally  the  increaseil  surface  exposed  to 
the  water  is  sufficiently  great  to  i-oduce  tho  tonjjK.iiuture 
of  the  water  below  the  melting  point  of  the  sulphur, 
while  the  impurities  of  the  \ml  collect  on  the  bottom 
and  the  sides  of  the  cbaml>er  and  pi-otoct  tho  sulphur 
still  unfuscd  fi-om  tho  molting  action  of  tho  heated 
water.  Jf  the  bed  of  sulphur  is  very  pui-e  the  chamber 
might  become  tjuite  lnr<;c  in  size,  w  lu  ii  the  unsupported 
overlying  roof  would  lull  ami  allnw  tlir  water  lo  escape 
through  the  overly  i  ml'  hi^U. 

Although  the  Frasch  process  is  very  ingenious  and 
the  inventor  deserves  great  ci-edit  for  working  out  the 
nunuTous  details,  yot  its  application  to  the  deposits  of 
sulphur  has  givatly  injured  thorn,  since  the  exploita- 
tion of  tho  dejMJsit  by  shafts  and  tho  common  method 
of  underground  mining  has  now  lM>comR  fraught  with 
danger,  owing  to  the  uncertain  extent  of  the  openings 
from  which  the  sulphur  has  been  dissolved  b}'  the 
Fra.sch  experiments.  In  view  of  the  heavy  How  of 
water  which  may  be  expected  thcough  certain  of  the 
stnttft  this  uncertainty  is  an  element  of  great  peril. 

Nerad<t. — Sulphur  occurs  at  Uabbit  Hole  Springs, 
35  miles  from  Humboldt  House,  in  Humboldt  county. 
The  deposit  is  of  the  sotfatara  type;  and  the  sulphur, 
associated  with  gypsum,  etc.,  tills  the  craters  of  a  few 
extinct  hot  springs.   The  sulphur  rock  is  in  beda  of 
;  oonsidemble  thickness  and  extent,  included  between 
]  limestone  imd  magnesian  rocks.    The  ore  ocnrs  ia 
masses  of  various  sizes  up  to  several  hundred  pounds 
I  in  weight,  which  are  mixed  with  day  among  heaps  and 
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layci-s  of  «-shcs  and  light  gravel.  The  orp  is  niiiit  tl  b^- 
adit!^  and  drifts  run  in  from  the  lovol  of  the  wagon 
roHtl.  whirli  extends  entirely  around  the  hill  at  a  con- 
siderable elevation.  All  rock  containing  more  than  s 
per  cent  of  sulphur  is  mined,  and  the  product  is  taken 
to  the  i-elinery  and  refined  in  iron  kettles  heated  by  dry 
.steam.  The  refined  pro<luot  is  carried  in  wagons  to 
Ilumlxjldt  House  and  ^hipix-d  thence  )»y  rail,  chietly  to 
the  powder  factories  and  acid  makerti  on  the  Pacilic 
coast. 

U(ah. — The  dcpofiits  which  are  the  soun'c  of  most 
of  tbo  sulphur  tuined  in  Utah  are  located  in  iieavor 
connty  near  the  Millard  county  Hn«.  They  were 
known  to  the  early  pioneers,  who  obtained  small  quan- 
tities of  almotit  pure  sulphur  from  the  numerous  caves 
in  that  vieiai^.  Soon  after  the  year  1870  the  claims 
were  located  under  the  mining  laws,  and  a  snutll  rciin- 
ing  furnace  waa  installed  which  was  worked  intermit- 
tentlj  until  the  year  1891,  when  the  property  changed 
ownei-s,  and  thi'  jiliiiit  was  modernized  and  enlarged. 
Under  the  new  uuma^uient,  the  mining  operations  of 
the  company  have  been  continnoos  and  euecesafu]. 
The  I. IV  !-  rrinoved  by  open  cutting.  ;inil  tlir  furnaces 
are  worked  daring  the  Hummer  only.  Four  of  the  six 
stacks  in  the  refining  plant  ai-e  generally  operated  at  a 
time,  iind  about  50  tons  of  20  per  cent  rin  k  :in'  treated 
daily,  yiedding  the  refined  product  in  the  form  of  roll 
sulphur,  which  is  sold  as  such  or  is  ground  in  mills  to 
iimkc  flour  sulphur. 

Deposits  in  other  litatc^  and  in  Alaska  arc  thus 
described: 

Almka. — There  arc  a  nnnibnr  of  -tilpluir  deposits  of 
the  solfatara  type  on  the  volcanic  islands  off  the  cuai>t 
of  AluBkft.  The  largest  so  far  as  known  is  on  the 
nf  Kadiak,  but  others  are  m-orded  on  T'ii;il!i«k;t 
and  ..Vkutan  itdaudti,  and  on  au  unnamed  island  soutli- 
ea«t  of  Akun  Island.  The  deposits  liare  not  yet  been 
exploited  beyond  the  prospecting  stag*'. 

('(illfirrnl'i, — At  Sulphur  liunk,  on  C  lear  Lake,  4h 
miles  north  of  San  Franoisco,  a  deposit  of  sulphur  oc- 
curs in  the  white  siliceous  residue  of  a  lia-:ilt  dnw  iliat 
lia.s  lioen  decomixised  by  the  uprising  solfatam  ;uul  uie 
sulphur  deposited.  Some  '2r>  years  tigtt  this  deposit 
contributed  a  small  quantity'  to  the  domestic  supplv  of 
the  United  States,  but  as  the  development  work  went 
dee)5or  cinnaliar  was  fourifl,  and  sulphur  was  no  longer 
produced.  A  deposit  of  sulphur  wiut  worked  fur  a  time 
in  Colusa  county,  and  a  small  i-efinery  was  erected,  but 
during  the  pa.st  decade  little,  if  any,  nilphur  has  l)een 
produced  in  this  county.  The  oceurronce  of  sulphm- 
bas  also  been  reported  in  other  localities  in  California, 
but  nowhere  in  sufficient  quantity  to  wamnt  its  extrac- 
tion as  a  oonuneroial  product. 

Idaho.^-Hk^  oceuTVMice  of  salpbur  has  been  reported 
near  Swao  Lake,  Custer  county,  and  also  near  Soda 


Springs,  in  liaemock  county.  The  deposits  Iwve  not  yet 
I  been  developed  to  any  grmi  extent,  although  there  was 

a  snuill  outptit  in  liHil. 

Trxd.s. — -The  sulphur  deposits  in  the  northeastern 
part  of  El  Flaao  county  have  been  known  since  1S54, 
when  they  were  noticed  by  Prof,  Wiliiuni  P.  Blake. 

1  who  was  then  (he  geologist  of  an  expedition  for  the 
survey  of  a  railmid  mute  from  tli»'  Mississippi  riverto 

I  the  Pacitic  ocean,  which  was  imuh'  by  the  Fnitfil  States 

I  War  Dejwrtment.  The  region  in  which  the  dejiosit-s 
o<<  ur  is  from  \?>  to  <(n  miles  fnmi  the  railroad.  The 
nearest  railroad  t«tation,  Gua<laltipe.  on  the  Pecos 
Valley  Railroad,  i»  42  miles  north  of  Pecos.  The  sul- 
phur occurs  in  the  form  of  snnill  crystals  eml)eddc<l  in 
white  gypeum,  and  in  some  instances  the  oi-e  contains 
as  much  as  25  per  cent  of  native  sulphur.  The  area  of 
the  region  thus  far  prospecttHl  is  stuftll.  but  there  are 
other  localities  of  protuisi-  awaiting  examination. 

Method  o  f  ivn'iu'/i</  Hitlphnr. — It  has  been  proposed  to 
separut<  -ulphur  from  the  ore  by  heating  it  with  hot  air, 
with  stcaui  under  pressure,  or  with  superheated  steam. 
But  these  methods  have  been  nnprofitableon  aocoont  of 
the  cost  of  furl  in  those  ret.'i'']is  \vhere  sulphur  oi  t  ui  s. 
Sulphur  may  be  extracted  from  the  ore  by  a  solvent, 
such  as  carbon  disnlphide,  which  may  be  recovered  after- 
waixls,  but  this  method  necessitntc-  un  r\jH  ti>i\ c  [>li«nt. 
For  some  ore^^  a  treatutent  with  a  solution  lH>iliugutH>ve 
the  melting  point  of  sulphur  has  proved  auocessful. 
The  oi-e  is  placed  in  an  iron  busket  or  crate  in  a  boiling 
solution  of  calcium  chloride,'  which  boils  at  125-  C. 
The  snlf^nr  melts  and  flows  away  from  the  matrix  of 
stones,  etc.:  passin-^  tlinmgh  the  meshes  of  the  b.i-ki  t 
aitd  falliug  to  the  bottom  of  the  tank,  it  is  drawn  otf 
and  cast  in  molds.  After  it  is  melted  out,  the  basket 
of  liot  stones  is  lowered  into  a  t;mk  ot'  w!it(>r.  ivln'r-h  is 
heateil  by  the  stones,  while  it  removes  Un-  ndlicriag 
calcium  chloride  from  them.  This  warm  water  is  then 
used  tt)  replace  that  lost  from  the  boiling  culciiuii 
chloride  .solution.    Dus  process  causes  no  loss  of  sul- 

'  phur  as  suli>hur  dioxide.  ushI  iu>  laiisiiuc*'  is  created, 
while  a  fairly  pure  produi  t  is  obtaitifd.  The  culciun* 
chloride  used  is  u  waste  product  of  the  iinunonia  soda 
industry. 

in  the  United  States,  the  extiuction  of  sulphur  hy 
means  of  superheated  steam*  has  been  tried,  and  au 
excellent  t|iialit\  of  sulphur  has  been  o))taini'd  w  ithout 
formation  of  any  sulphur  dioxide.  The  cost  of  fuel  in 
the  West,  however,  k  an  obstacle  to  the  further  deveU 
opment  of  this  method.  In  Loutsiuna.  as  mentioned 
earlier  in  this  paper,  steam  is  forced,  underpressure, 
through  driven  wells  or  tubes,  into  the  mtphur  deposit, 
which  imi  ilx  !  ■  lilies  tire  sulphur,  liquetied  by  the  heat. 
The  nioiteii  protiuct  is  forced  to  the  surface  liy  the 

■  Vincent:  Bull.  .Soc.  Cbitu.,  4U,  b'i».  Am,  C'h«ni.  Jonr.,  VI,  (U, 
*  J.  Soc.  Cbcm.  Ind.,  1W7,  439, Vm,  «M. 
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steam  piTssinrp!  throujrh  a  sniall  pipe  inddo  of  tlio  stoiim 

pipe. 

Generally  the  niettiod  of  extracting  tbo  sulphur  from 
the  ore,  and  at  the  same  timo  of  partially  rpfininfr  it,  \n 

to  trout  tlio  arc  iti  i  <  yliiidi  icul  or  rilifrhtly  >  imi'  iil  >-,\-U 
iron  ve>sM>l  df  u  l  ajTsicity  <>(  aliout  5  tons  of  ore.  Steiua 
inlets  arc  provndpd  at  tW  t*>p  nnd  bottom:  also  a  bottom 
vah-r-  t(iri>UL;li  wliicii  thf  n)i>lr(  <t  ^nlphtir  U  witlidfjiwii 
ami  I  u,-t  iiilu  iiioUl,".  The  si/c  arni  juiin  of  thi> 
rc'tiiiinj^  vess^'l  dependii  to  soinc  oxti'iU  upon  the  iwtaro 
of  tlif  ni!i(«'riiil  to  Ix'  (r«'«(i>fl.  If  ihv  ore  is  [mraiis,  a 
hitrhor  vrssfl  (»f  j;n'iit<>r  capiu  ity  ran  be  iimhI.  and  witii 
onv-i  that  incrraso  thi>ir  volume  oonsidentlily  from  tlic 
action  of  the  heat,  the  tMittom  of  the  vessel  ehuukl  bu 
made  of  much  largfcr  crom  section  than  the  top,  in  order 
to  facilitato  tho  disthurp>  of  tin'  spent  ore  uftor  the 
sulphur  has  heen  extracted.  The  steam  jets  ai-e  so 
arranged  that  the  melted  milphnr  can  not  accumalato 
at  aiiv  jioint  within  the  x  i-ssol  execpt  at  the  liottoni.  If 
]>ro]H>rly  arranged  and  operated  the  extraction  of  aul- 
pitiir  l>y  iiit^s  of  snperiieated  steam  should  be  aeoom- 
plishod  with  the  loss  of  not  more  than  from  1.5  to  2  per 
cent  of  the  quantity  of  sulphur  treated. 
S^dphwr  dep<mt«of  Italy. — Omag  to  th«  importance 

I  if  till'  >ul|ilntr  dejiosits  of  Italy,  the  followinji'  Iiriof 
outline  of  the  methods  of  mining  and  i-cliuing  adupt4:d 
in  that  country  will  be  found  of  inteiwt.' 

In  Sieily  the  .sulphur  niineni!  is  r)is.seniinat4^d  thi-ouyh 
the  matrix,  .sometiiueia  in  considerable  iuai>iH»  of  nearly 
pure  fiulphur,  but  usually  in  fine  aeama  or  gnine.  The 
nii>thod<  f)f  o1)taiiiing  it  are  yew  erude  and  wasteful. 
The  mines  hi  e  lor  the  most  pari  open  pit.s.  ranjjinjf  from 
5W(>  to  :>(ltt  feet  in  depth,  and  the  oit  i.s  eari  iiHl  to  the 
siirfiii  o  in  Im^ikets  or  saeks  liy  laborer-^,  u  lid  aseend  by 
inclined  jaitlis  on  the  walls  of  the  pit.  In  u  few  of  the 
better  mines,  however,  hoi.stiny^  niaehinery  is  now  used, 
but  the  introduction  of  this  method  has  met  with  the 
determined  opposition  of  the  laborers. 

The  ore  is  t^enendly  relined  in  a  very  simple  mannei  . 
the  process  being  carried  on  in  Idlns  called  '^calceroni." 
Af!  uftually  conRtructed,  thwse  are  Rhallow  pit*  about  80 
fi  I't  ill  ili:iini-ti  r.  about  In  fi  i-l  liiyh,  nnide 

tight  with  niurtar.    They  are  generally  Iniill  on  a  hill 
mde.  and  the  alopinitr  bottom  '\n  beaten  smooth.  The 

^^v^^  is  arranj^ed  in  lli  ■  r:;Ii  i  i  .>!p-  -.i  :i<  to  leave  !i  few 
vertical  draft  holes  Ironi  (op  to  l»ottoin  of  the  heap, 
which  is  flred  by  dropping  humin>r  brush  or  straw  into 
these  ojienin^i's.  The  sul])hiir,  wliii  li  t'oiiiis  from  "J.*!  to 
•Kt  j)er  cent  of  the  ore,  luirns  freely .  aiiii  when  the  ln>ap 
li  wrfl  on  tire  the  draft  lK)les  are  closed,  the  ealee- 
rone  c<ivered  with  spent  ore.  and  the  whole  left  for 
!«everal  <biys.    T'he  heal  triven  out  by  the  burninj^  of 

pari  of  the  sHiplMir  is  suiiieient  to  melt  the  remainder 

from  the  j]fan}jTie.  and  it  eolleet.>  in  a  pool  near  a  tap 
■  t'.  11.  Xhorp:  UotlinM  of  indiMtruU  Clivmistry,  im. 


LND  PYMTE.  98» 

hide  made  in  the  wall  at  the  lowest  iK)inl.    .\t  intervals 
of  a  few  houi-s  the  melted  sulphur  i>  dniwn  olf  into 
I  molds.  If  the  t«>mperature  txugs abo\-e  180'  C  (356^^  F.), 
I  there  is  a  lar^re  formation  of  plastic  sulphur,  which  will 
fiot  flctw  from  the  tap  hole.   The  time  necessary  to  burn 
I  out  a  calcerone  varie<»  from  thirty-five  to  eighty  days, 
I  accordinjr  to  it<t  size,  the  weather,  and  the  natnro  of  the 
impurities;  for  example,  much  jfypsnni  retards  the  jm  ch- 
esff,  owing  to  the  "water  it  contains.    U«iually  from  a 
I  quarter  to  a  third  of  the  sulphur  is  lost  a^  sulphur  diox- 
ide during.'  the  burninff.    .\s  this  eausi's  much  daniu<>e 
to  vegetation  in  the  vicinity,  the  burning  of  calceroni  x* 
prohibited  during  the  fpriii<r  and  summer  months. 

I  I'YitrrK. 

The  name  pyrite  is  derived  from  tin-  (ireek  word 
Tiyj/r;/?  in«itiin}f  "of  the  natuie  <if  tiiv,"aiul  allude^ 

'  to  the  pro)icrty  possesMMl  by  the  mineral  of  jirodueinjr 
sparks  >vhen  struck  with  u  hard  sulwtancc.  i>i>e(  itieally, 
the  name  pyrite  is  restricted  to  the  isometric  crystal- 
line form  of  the  native  iron  bisulphide  mineral  (FeSj 
containing  46.6  per  cent  of  iron  and  per  cent  of 
sulphur.  The  mineral  marcasite  is  also  a  native  iron 
bisuli>hide  (Fe.S,)  of  identimlly  the  same  chemical  com- 

j  position  as  pyrite,  but  it  occurs  in  crystok  of  the  or- 

I  tborhombic  system  of  crystallisation.  In  a  <!:cneral 
!<en-~i-.  jiyiiti'  includes  that  class  of  native  minerals  in 
the  mastiivo  or  crystalline  forui  composed  of  a  metallic 
sulphide  or  arsenide,  or  both.   Iron,  copper,  nickel, 

I  and  cobalt  pyrites  are  the  principal  minerals  of  this 

I  class. 

(ifetwmjKW.— Pyrite  occurs  abundantly  in  roeksof  all 

tjeolofific  aifi  -.  from  the  olde!«t  ery>I;illiii.'  (n  i\\<-  nm-t 
i-ocent  alluvial  deposits.  In  crystalline  formation  it 
usually  occnrs  in  small  cubes,  pyritohedrona,  or  in  more 
hijjhly  nnHiifird  >h;i|n  v;  also  in  iri-eijular  spheroidal 
nodule^,  and  in  the  massive  form  in  clay  slate,  argilla- 
I  ceoua  Bandatone,  eoal  fMmatkm,  ete. 

r <tA. — Pyrite  is  used  priin  ipnll v  in  the  manufactui*e 
;  of  .sul|)hurie  acid.  Hei  c  ully  it  !ia>  also  beiMi  used  in 
'  jiyritic  and  allit'd  smeltinj^  procest«e9  and.  t<»  >onie  ex- 
tent, in  makinji:  sulpluu  iliv  Nifie  jr;»s  for  use  in  bleach- 
inir  wood  pulp.  Li  vuleaniiciug  lubber  and  in  the 
pre)nirntion  of  medicinal  vompoonds  the  Use  of  pyrite 
is  im|>ra<  tieable. 

[h-jMiKiis  itiiii  iiiiiiiiiit  III  tlir  I  )i<(,  ii  Sfiit.s. — The  de- 
posits of  pyrite  in  the  Tiiited  Stales  are  quite  nutuer- 
oua  and  widespread.    The  krgest  deposits  »o  far  dis- 
covered are  at  Mineral.  V'a..  and  Charlemont.  Mass. 
l>eposits  are  also  found  in  .Vlalwima.  California,  (ienr- 
I  gia,  Indiana,  JScw  York,  and  Ohio.    The  mineral  was 
I  mined  in  these  states  in  190S.  Virginia  supplied  nearly 
one-half  of  the  total.     The  |)rodui  lion  in  Indiana  an<l 
I  Ohio  wu»  in  the  form  known  an  *'coiil  brasi^es,*'  ol> 
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tained  as  a  by-produLt  in  tiu-  iiuuiiitf  of  ooul.  Thf  total 
quuiitity  so  produced,  however,  whs  fiiit  >i  small  pro- 
portion of  the  total  output  of  the  I'nited  States,  It  is 
not  probable  that  the  production  of  pyrite  from  this 
Bonree  will  ever  become  of  iniportmce. 

There  arc  many  other  depoiiits  of  pyrite  in  the  L'nitetl 
States,  but  they  have  not  been  exploiti'd  beauise  of  the 
impure  or  low-gi-ade  quality  of  the  ore  and  the  exeess- 
ivo  eot^t  of  mining  and  of  trnnsportatioD  both  to  and 
on  the  1-nilrofldR  leading  to  the  centers  of  conBQinption. 
Some  of  the  ores  not  now  deemed  of  sutHeienl  value  to 
be  worked  for  their  sulphur  content  wilt  eventually  be 
profitably  treated  by  modem  metbodfi.  Id  the  Soatbern 
states  jj«rtii  iil;iily  urc  miiiiy  ili'|i<i-it>  of  this  eharaeter, 
which  could  produce  cnoriuowi  umuuutH  of  sulphuric 
acid  in  tbix  manner  at  prices  lower  than  the  prvsent 
avcru^'i-  ■|)ri<o^  [it  tJi*'  --''ahnanl.  A  coinlition  \vhich  has 
i^rved  to  retard  the  growth  of  the  productiou  of  the 
domestic  ore  lies  in  the  fact  that  foreign  ores  can  be 
imporU'd  and  aceunuilad  1  af  (he  sealtoard  and  shipped 
inland  in  quantities  sufficiently  large  to  secui-e  very  low 
freight  rates. 

A  |ir onii,-iri<.'  ]ini^]irrt  for  the  pyrrhotite  oiv^  < if  the 
bouth  lies  in  the  feaiiibility  of  their  utilization  fur  the 
tnanufaeture  of  Bulpbnric  acid.  It  U  claimed  that 
the  sulphur  contained  in  tlir^e  nrr<  run  ho  <n  ofToctnally 
I'emoved  that  the  rei»idual  product  will  be  of  value  iti 
the  manufacture  of  pig  iron  or  even  of  steel.  For  this 
purpjj.se  the  cirulrr-;  or  residues  from  the  roastinp  of 
pyrite  for  the  nmnutacture  of  sulphuric  acid  Ijave  been 
utilized  to  advantage.  It  is  well  known  timt  tberes!- 
h'oiii  S{>anish  oi*es  treated  liy  ilir  Ilcnili  i  -on  pro«  - 
c.-ns  have  Ifcen  sold  either  in  tin-  Ictrni  of  ■Mint's"  or 
"briquetting^'  and  utilized  in  tlie  nianufaetuiv  of  steel, 
but  in  the  United  States  roasted  pyrite  residues  have 
not  yet  been  utilized  for  the  nmnufActare  of  iron  on 
account  of  the  larije  percentaffe  of  sulphur  remaining' 
in  tbeiu  after  treatment  in  the  chemical  works.  If 
pyrite  residues  could  be  roasted  so  that  the  amount  of 
sulphur  remaining  after  treatment  would  be  so  small 
ii8  to  permit  of  their  atilisation  for  the  manufacture  of 
pig  iron,  there  wcrald  result  an  annual  saving  of  many 
thousand  tons  from  what  is  now  a  waste  prwlnct.  As 
yet,  however,  the  recovery  of  sulphur  and  iron  from 
these  ores  is  in  an  experimental  state. 

Other  cxperiiin'uts  lia\  i-  rci  cntly  l)<  <  n  conducted  for 
the  utilization  of  the  by-product  gase-s  rei^ulting  from 
the  roasting  of  zinc  bjendo  ores,  the  practicalrility  of 

which  has  been  demonstrated  with  Knancial  pi-<>fit  at 
the  zioo  plants  of  Peru  and  L4i«alle,  in  Illinoiii,  and  of 
Argentine,  in  KanaM.  It  la  f^b^  to  save  f mm  25 
to '2s  per  cent  of  the  sulphur  «'ontent  of  thr-  zinr  ores 
during  the  roasting,  which  yield!*  a  product  containing 
not  move  than  2  per  cent  of  solphur.  By  flubitequently 
roastisg  this  product— elndera,  as  it  is  called— In  the 


Chase  or  other  type  of  special  roasting  furnace  the  re- 
mainder of  the  sidpliur  w  ill  lie  expelled,  and  the  dead* 
roasted  zinc  ore  will  then  be  in  projwr  condition  to 
j)ermit  of  the  extniction  of  the  zin<'  at  very  low  i-ost. 
There  is  an  immens(>  supply  of  sulphur  in  the  zincifer- 
ous sulphide  ores  of  Arkansas,  Colorado,  KaiUMs,  Ken- 
tucky, ilissoiiri.  and  other  states,  and  it  is  well  within 
the  mnge  of  probability  that  ere  long  the  tonnage  of 
sulphur  derived  from  pyritiferon*  ores  will  be  kii^ly 
augmented  by  the  utilization  of  the  sulphur  contained 
in  these  zinc  .>ulphide  ores. 

j  An  important  factor  in  the  development  of  the  pyrite 
indtutry  is  the  demand  for  mlpbnric  acid  in  the  treat* 

I  ment  of  phosphate  rock,  and  in  the  relining  of  petro- 
leum. Since  a  chemically  pure  aulphnrio  acid  is  not 
essential  for  thptc  jiurposes,  tin  acid  made  from  pyiitea 

serves  »|uite  a-  wrU  a-  thai  inadi-  fri>tn  >uI|>!iHr.  .\n- 
I  other  tield  for  the  future  cxtcniiion  of  the  utilization  of 
I  the  pyritiferoiu  ores  lies  in  the  making  of  sulphur 
dioxide  pis  for  use  in  bleaching  vmi.hI  jiulp.  which  is 
.  the  baxis  of  the  manufacture  of  paper  by  the  f<ulpbite 
I  procees.   Heretofore  American  manufacturers  of  paper 
usit>g  this  process,  with  one  or  two  exceptions,  have 
I  been  limited  to  the  use  of  i>ulphur  for  uukiug  »ulpbur- 
j  dionde  gas,  although  in  Europe  a  considerable  quantity 
of  pvrite  has  been  thus  utilized.    It  is  quite  prolmble  that 
I  the  dithcaltics  that  have  heretofore  existed  in  the  way 
I  of  btHiaing  pyrite  in  the  bleaching  of  pulp  will  be 
ovrrrnnip-'  ill  t!if  nr-nv  future.     When  this  'ic.-onnw  mi 
accomplislieii  fact  it  will  ojwn  up  a  large  held  tor  the 
I  consumption  of  pyrite  in  New  York  state,  and  also  of 
the  lean  cnprifenais  iivriric  ores  fif  thi-  X.  \v  Kngland 
states.    Where  tin-  cuiulitiuns  are  favorHl)lc  for  deep 
I  mining  and  concent  ration  and  for  Mhipruent  to  the  nu- 
merous jKiper  milUi  of  that  section,  constant  and  large 
supplicii  of  sulphur  will  thus  he  guaranteed  at  prices 
much  lower  than  can  be  expected  from  outside  sources. 

THE  SIASUFACrCKB  OP  SCUrHURIC  ACID. 

The  manufiaeture  of  sulphuric  acid  is  of  great  indos- 
I  trial  imporlBDoe,  as  tiie  acid  is  of  primary  importance 
I  in  the  manufactnre  of  phosphate  rock  fertilizers  and  in 

the  relining  of  petroleun*.    It  is  also  required  in  the 
1  manufacture  of  other  acids  and  chemical  salts,  and  has 
i  a  very  wide  field  in  the  making  of  alizarin  dyes,  arti- 
ficial indiLT".  anil  tnany  other  inqun'tant  I'ln  niii-iil  ■-altv. 
Of  the  iuunense  <piantitiei«  of  sulphuric  acid  niade 
I  yearly,  the  greater  part  does  not  appear  on  the  market; 

1mm  an-..-  iif  till' fxprn-c  and  fliffiniltv  of  ^fiipjiinij-  it, 
consumers  of  large  amounts  gcueially  make  their  own 
I  acid. 

Until  n  f>nv  yrar^  ago  the  total  (|uantitv  >4  ordinary 
sulphuric  acid  produced  in  the  world  had  iieen  obtained 
I  by  burning  crude  sulphur  in  air.  the  resultant  sul- 
I  phnr  dioxide  gas  being  then  passed,  together  with 
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steam  and  aa  oxidizing  agcut,  gcDemllj'  uilric  oxide, 
into  IcRidOiaed  chambers,  vhere  these  gases  react  on 

one  unothor  and  form  tlie  dilute  acid,  which  ix  subcc- 
quently  put  itiod  und  concentrated  to  the  desired  degree 
of  fitrcngtb.  This  proeee»  is  called  the  lead-chamber 
pr<KH'H.s,  but  II  newer  and  more  s;»tisfactor\  inoi  i- 
the  ''contact"  process,  iu  which  the  aiulphur  dioxide 
jgas,  in  the  presence  of  so-caDed  '^catalytic**  rabstanees 
(phktimiii)  sponge,  platinized  a.-ihe-to-;.  lion  oxide,  etc.) 
'us  directlj  oxidized  to  sulphur  trioxidc  (tiO,),  which 
is  then  absorbed  in  water  to  form  sulphuric  acid  of 
Hn3'  defin  e  of  ^ti(  ii;.'(!i.  Kecently  It  lui--  1i(><'ii  found 
more  evuuumicul  in  uiuking  aulphuric  acid  to  utilize 
the  sulphide  minerals  ta  the  source  of  sulphur  diox> 
ide  tnis.  In  this  manner  tlio  inon^  <  o>tly  hrini«t«jnr  i- 
reserved  for  purposes  other  tbau  acid  wauufacture, 
and  for  which  the  sulphide  minemts  would  not  be  appli- 
cabln. 

The  UHG  uf  pyrite  an  a  raw  material  in  the  manufac- 
ture of  sulphorie  acid  was  first  proposed  hj  an  Ehigltidi- 

man  named  Hill,  who  obtained  a  patent  for  the  process 
in  1818.  It  wats  not  until  16SB,  however,  wbeu  the 
price  of  crude  sntphnr  was  near)  j  trebled  by  the  French 

tinn  who  hiid  pnrrha«ed  from  the  Sicilian  goveninu'nt 
the  monopoly  of  the  :>ulphur  exportation  from  that 
ishind,  that  the  use  of  pjrrite  by  aeid  mkerB  attained 

liny  iiiiportniii  ('.  In  the  United  Stiitc.-*,  which  leads  the 
world  in  the  consumptiuu  uf  sulphur,  tiiin  subiititution 
of  pjrite  for  sulphur  in  add  makinj^  has  continued 

>!tpii(lily  flnrinrr  ibr  piist  twenty-tive  yesirs,  and  owing 
to  ita  theupaesB  and  widespread  occurrence,  pyritc  has 
almost  completely  replaced  the  crude  sulphur  that  wax 
ffHincrly  n.sed  alm(i«t  rxrliHivi'Iy  This  change  in  acid 
uiuking  has  resulted  hugely  lioia  the  treaitment  of  phos- 
phate rwk  by  i^ulphuric  »uid,  by  which  it  is  made  into 
MiIuiiMf  frrtili/<  r.  anil  ul-o  from  the  use  of  the  acid  in 
the  reliiiiag  uf  crude  pi'irnlciim.  For  these  purposes 
the  use  of  a  high-grade,  pur*  sulphuric  iicid  is  not 
essential,  rnrrflno^l  viiljiliuiic  acid  made  from  pyrite 
i.s  gcnemliy  <,i>£itaaiuiul4>d  with  ai"scnic,  and  frequently 
with  the  additional  impurities,  copper,  zinc,  and  sele- 
nium, btit  imt  in  sufficient  quantities  to  Iwr  its  use  in 
pre^mring  t'ertiiizcrs  or  iu  rufiaing  tl^e  crude  petroleum. 


The  impuritie^j,  too,  uuij  be  removed  if  desired,  and  a 
pure  acid  produced. 

To  give  some  idea  of  the  large  quantities  of  ilu  acid 
consumed  in  tliese  indwitries,  it  maj  be  stated  tluit  1 
pound  of  acid  of  chamber  strength  is  required  to  con- 
vi  i'l  ra<  h  ]»aihilrif  crnde  phosphate  rni  k  into  acid  phos- 
I  phate  or  couuneix-ial  fertilizer,  aud  during  1SK>2  over 
I  1,500,000  long  tons  of  the  crude  phonpfaate  rock  were 
mined.     In  refining  crude  petroleum  each  gallon  of 
I  commercial  petroletuu  (kerosene)  requii'cs  1  pound  of 
I  sulphuric  add  of  a  strength  of  66°  B.  for  its  produc- 
tion, and  dnriii;.;-  )W2  tin'  nntpnt  <if  niidc  jjotmlonnj  in 
I  the  Uuitcd  States  amounted  to  over  89,000,000  barrcle, 
I  each  of  43  gallons  capacity.   In  estimating  the  quan- 
tity  of        eoiwdnici!  in  tho.se  two  industries  nloiio,  any 
calculation  based  upon  figures  of  production,  letis  im- 
ports, both  of  erode  petrolenm  and  phosphate  iwk,  must 
necessarily  lie  t»-iitati\'i-  and  not  cvi  ii  rlo'^f/'ly  approxi- 
mate, for  the  reason  that  it  is  impracticable  to  ascertain 
the  exact  quantities  of  stoek  of  emde  material  on  hand 
at  the  beginnin<«-  and  at  tlie  closf  of  a  year.    For  prac- 
tical purposes,  however,  it  may  be  assumed  that  the 
eonBmnpdon  of  sulphurie  add  in  the  United  States  at 
thp  ]irp>^rnt  time  i«  nj)])roxininte!y  in  the  following  pro- 
portions: For  the  treatment  of  phosphate  rock,  &0  per 
cent;  for  refining  crude  petrolemn,  88  per  cent;  and 
foTiisp  in  the  chemical  trade.  T2  piT  cent. 

In  making  sulphuric  acid  from  pj  rite,  pieces  of  the 
mineral  ranging  in  slae  from  several  inches  in  dreum- 
fei-enee  to  extreme  fiiipncs--  are  lnjniod  with  nr-cof;  of 
air  in  a  furnace,  of  which  there  are  many  forms,  each 
suited  for  some  special  physical  or  chemical  character- 
istic of  the  ore.  As  a  result  of  the  fun  ning,  or  oxida- 
tion, the  sulphur  coutent  of  the  pyriu?  or  p.vritiferous 
ore  is  converted  into  enlphur  dioxide  gas.  When  the 
I  orr  rnntiiin«  over  30  per  certt  of  sulphur,  the  heat  gen- 
,  erated  l)y  the  oxidation  of  the  sulphur  is  sufficient  to 
j  muint^  combustion  without  fuel.  The  sulphur  di- 
oxide g!i«  pmdiK  cd  in  tlils  mnriTier  is  purified,  atjd  siib- 
sequeuiiy  converted  into  sulphuric  acid,  either  by  the 
ehamlier  process,  fn  which  the  oxidation  is  accomplished 
by  nitric  oxide  cmsr^  nnd  .steam, or  by  the  contact  proc- 
ess, previous!}-  described. 
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BARYTES. 


By  •loiim'U  Hyuk  Puatt. 


The  mininif  of-  biiTytes  has  been  cturied  on  in  the 

Uniti  il  St  iU's  for  alKuit  lifly  y«'nrM.  l>u(  it  is  ^(ill  tm 
iudubtry  uf  minor  iiupurtauve.  Baryh!««  wuis  tii-sit  pro- 
duced in  small  quantities  for  use  t»  an  adulterant  of 
wliito  1ml.  fStatistio  of  pttHinftion  for  llXti  ari'  \)iv- 
aeated  in  Table  1,  with  guch  facte  m  are  available  for 
the  een«uaea  of  1860,  18T0, 1880,  and  1890. 


Table  1,—Prodvttion  ofbargleK  tasotolSOt. 


(^tlltltlltlv 

1110.  iii)t 

:!T,  vn 

WlHiivpiadncod. 

UW  

Si  w  Yi.rk. 

lif  .irviu.  Mi.--iiit..  reumylvaulH,  VIr 

Mi*-iHiri,  Vir„-ii>ai,  UUboId, 

Mi-<'i4rl.  North  fSuoUiM,  Ttaotmtt, 

im  

.%.  (m 

21,401 

two  fU»  caleudiu' 

im  

Al  tlif  censTis  of  l>tl()  tlii>  stiilistics  of  thi'^  !tiiniiiu' 
industry  were  uol  M?i)»iralely  reported,  hut  wore  in- 
cluded among  those  for  nmnnfnetures.  Returns  were 
fjivcii  for  1  harytos  ostalilisliiin'iit  'n  AVi  -li  In  r 
(■(unity.  N.  v..  wiiidi  IiskI  4^)  ciuployecs,  wbo  rcc-i'ivct] 
$12.(KNi  ill  wufTcs.  i'lic  co^t  of  materiab  wa»  given  us 
§.'>jiOO,  rtiid  the  viiluc  of  jii  i  >.h;i  t  us  ^rj.'i.uiM). 

The  only  slatLstkt*  luporicd  lor  thi.s  indu;>try  at  the 
census  cd  18T0  were  those  of  1  pstablishmeut  in  New 

TIa\cn  county,  Coiiii..  which  ciiiploycd  110  men.  all 
alio\(>  (jrouiid,  to  whom  IST-SJ'OU  was  paid  in  wagu.s. 
The  cost  of  niaterialfs  wa«>  |d,5I8,  the  capital  950,000, 
and  ihc  value  of  ihe  pindnct  (i|naiility  not  stat(Hl) 
ijlwj, iMjo.  The  dc[>oait,  whicli  \va«  k>«»tcd  at  Chcjihiif. 
bad  been  mined  quite  exteneirelj,  os  is  shown  by  the 
old  workings. 

At  the  cf nsnr<  of  ISSO  the  statistics  for  burytcs  were 
dbown  uiuhM'  minor  minei-.il.s,  uikI  a  total  of  *>  miiios 
was  reported  for  tlio  states  of  (i(>orgia,  MiniKiun,  I'eiin 
sylvaniu,  and  Virjfiniu.    These  pmployod   »t8  wajye-  j 
oarnei>;.  to  whom  wna  jiaid  iST.sii^  in  wnjres.    Thr  cost  . 
of  niatemhi  wa«  ^ren     only  llteiUO,  making  the  total 
oast  $8,00S  for  the  production  of  8,608  tone,  which  ' 
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was  valued  at  $87,^.  Tbia  ia  an  increase  of  919,491 
in  the  value  of  the  production  of  1880  over  that  of 

At  the  Eleventh  Oensua  mining  indostriea  were 

shown  separately,  and  inclnded  Imrytes.  Tln^  -tatis*- 
tic8,  however,  for  this  mineral  were  not  uniform  for 
the  whole  country,  and  are  not,  therefore,  oonii^jirable 
with  those  for  IW-J.' 
The  qiiautity  of  luiryto-s  produced  iu  1*>6!'  was  jjiveii 
21,460  short  tons,  valued  at  $106,818,  an  increase  of 
iT.S.'i;*  t'Jii-  iii  i|ii;iiiriii, .  himI  <if  ?MjS.s,:i2  in  \-:t1uo,  over 
that  for  tiif  year  l5iN>.  Most  of  this  pioductiou  was 
obtained  from  Miwonri  and  Vitginia,  with  a  amallor 
amount  from  Illinois. 

At  the  ceii«tiu4  fur  the  tuleudHi'  year  the  qiuiu- 
lity  of  barytes  produced  was  given  as  61,668  short  tons, 

valiK'd  at  !!^:.'IH^.1.">4.  \\\i'u:h  is  .-in  increase  of  4i».L'iiS  short 
touli  in  quantity  and  of  !iiy«i,!>*l  ia  value,  over  the  pro- 
duekion  reported  at  the  census  of  1890. 

Ill  \'M*'2  no  product  of  htirvtes  was  r(.>p()rte'l  for  New 
York,  Connecticut,  (ieurgiu,  and  lUinoi^*, although  thesK! 
states  were  rotumed  as  producers  at  one  or  all  of  the 
eeneuses  of  I860, 1880,  and  1890. 

'  lliii  vli's'  iiiiiiiiiiL;  ill  ^tissoiir!  ill  cjrrii-<l  >>ii  in  ^iich  a  Vtwy  im^O' 
Inr  iiudiiicr  that  it  i.-^  ini|i(>>^!'il>l(>  to  villain  any  reliable  sta^tlM 
I'cliitiMr  to  lalKir  am!  wujfcs.  Farmer?^  iniiu'  it  in  nU  Hcwiiis;  th;if 
is,  %\  hell  tlicnr  is  ii<i  fanning:  tii  do  llicy  iMii|ili  <y  thciiisi'lves  anil 
llicir  liaiiils  ill  ^'I'lliiiir  out  the  liHrytcs  toiiii<l  mi  ih.  ir  f  tnii!'.  haul 
it  to  tli(>  ncan*!  tnulesinan,  aixl  rcctMNc  in  ex<  li.i!i  :i  Iry  >;ihh1s, 
groueriijF,  ur  other  iiuw»iUriu«i,  or  cuitii.  Tbi<  ianncrx  tlniM  oiiiiupy 
tinM  which  would  otharwwe  be  Jdle,  and  diapoM  of  the  harjrtm  M 
a  lew  flpire  than  it  would  pay  to  mine  it  (^-Htematicallv.  The 
Mi|i|ily  thus  oltlaliiift  i^  ticarlv  i-iifHrifiit  to  kii'p  tlio  mill-  '•.]•  '  ■ 
lluir  liilU-'l  cjijittcilv. 

A  lew  mini*  arc,  honmcr.ofx'ratcd  with  wmt-  liejtivc  of  •.y-<t>Mii. 
llioii);h  for  want  oi  iiioiht  rcoml?^  it  is  ni-(t*siiry  to  csliniatc  a  coii- 
siiltralile  {Ktrtiou  oi  Ihf  liiallt'r  of  lalsir  ami  uaco.    The  mitics 
!(ltciD«tli«r  i^ve  imi^ar  auiilayaMBt  to  »lM>ni  asn  mra.  The  mie, 
of  r(unpen8atinn  fnr  foremen  is  ahont  I2.&0  tier  dav,  and  tor  Intwir- 
cr*  from  $1  to  Sl.'iO  |kt  iIkv.    I(  is  rarely,  however,  lliut  the  men 
nialvi-  hill  tiiiH>,  ami  their  daily  cai'iiiiig!>  are  leported  at  from  ■><)  to 
7.")  irnts.    l''r<iin      to  IIH)  women  ohtain  tlic  Siiine  Rirt  of  irrcirnlar 
'  eni|iloyliielit,  cHrniji);  ahuiil  :(.'>  t'clit!'  |M-r(lay.    Itoys  jjct  ln)iii  jr> 
j  to  :{(l  (fills  |n  r<lny.    ( inc  niiiui  «a!<  active  iicHrly  Ihe  ciitirn  yt«r, 
,   lull  ill  iii(>«l  <-.is«'s  llic  iuinitnT.i(  ilayti  \vorkt>il  at  the  niinos  raripd 

itriiiii  12o  lo  I'UO.  Oiitt  luiiw  iu  llliuols  euij^iuycil  ID  lueit  ami  2 
women  tot  H  daya.  ( ESevienth  Ovum,  Mineral  Indniirie*,  num 
74B.) 

(»») 
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The  large  iiu-imsi'  in  the  ii^oof  wliiu  Iwul  is  one  of  the 
priDOipal  rojis^ins  for  the  inciPtist-  in  t\w  protUu  tion  of 
IwrytpN".  This  minoral  \V!i'!  fnriiiorly  considered  simply 
lus  Hn  adulterant,  but  ii  is  now  (H'jrinninjr  to  l»e  ii-eufj- 
nixedtbat  it  h$a  qualities  of  its  ow  n  that  mulvo  it  of 
value  as  a  pi^nent,  and  when  it  is  used  in  ounibitiution 
with  wliite  lead  or  zinc  white,  these  (|Uiilitii>s  appear  tt) 

Table  Si  ia  a  giunmary  of  tlie  statiatica  ibr  190ii. 


Kumltrr  of  mitioiorqiHirria*.. 

Numlwr  I  if  oiMimtdn  

aalarinl  ■•m<'ljil«.cierk%c(e.: 

Numl»T  

Salitrlt'H  

Avrni#r*'  number  


49 

-1'! 


I!  «^tw 


\V.Bf 


Ctnilnict  »  urk  

lliH'e]liiii«ouH  eXKO*^  

Ooxi  of  nnripllrsn  i»1  nuiterinl*. . 
Product;' 


*I,IM> 

StS..=.V> 


luuidtri  aliort  tool   ^1.^ 


WW 


l,IM 


ilMloaei  m  loam,  tUnad  at  tLOl,  (ha  piodiiet  of  two  had-  MbiM;  Uw 
mBtaandoitaeraatiitoaM  aBtaMM  In  lb*  awdrtlcvlor  loiid. 

Of  the  4!>  mines  or  (piarries  shown  for  34  are 
in  Mbsouri,  6  in  Nortii  Carolina,  in  Tenne.'isee,  and  4 
in  Vii^nia.  Theae  were  controlled  bv  42  o}M>rator8,  of 
whom  16  were  individuals.  tinns,  and  »>  ineorponited 
compaoioB.  Each  of  2  tinns  ojjemi^d  i  iiiineH.  Mis- 
Bonrt  leads  in  this  industry,  with  ^.4  percent  of  the 
mines  and  .'>l.r>  percent  nf  tin-  value  of  the  ])ri"lu.  lion. 
North  Carolina  is  next  in  respect  to  the  value,  with  21.7 
per  cent,  and  Virfrinia  third,  with  In. 'i  }>er  rent  Ten- 
nessee pro'liu-cd  iinl\  7. "J  |>i-f  ci'iii  ot  I li.- ii itui  value  of 
the  pitxluctiou,  although  reporting  (i  uiiucs,  which  t 
tlmn  North  Oarolina  and  3  more  than  Virginia. 

Six  mines  or  quarries  were  itlle  durinfr  the  year,  1 
each  iu  Mitthouri  and  Ohio,  and  )i  each  in  Tetiiiei«>»ue  and 
Virginia. 

ahoWH  tlie' capilalijflttiou  and  bonded  indeblediiens  of 
the  6  incorporatad  compaaies. 


Tablk  8.— Ctqritaltsaitipii  vf 

no   It'  <l  '  OlDliAIllM.... 


«<iiii|iiniici;  /SOf. 


Knmbc:  '    III'   n<'  it  "l  '  tiiiiiAiUM   A 

CBpiUiltl'-  '  "  "I  i-i  1.1    .»n.vl  ,  ,   fl,i«l.*ao 

CftpltAi  xUM'k  mU  f.itiiiuoti.t: 
Toliil  iiulhiirlKcd— 

Nnmhcri>f  kHajv^..                                             .  llA.uV* 

Vat  v«hw   «lii. '.isa. OTi 

ToIaI  Sm»iu'i1^ 

NumtiiTiif  nhaJcii   l\(ilv 

fitr  vitliK-'     iv^v.vui 

IiiviiU'>i<lB  i««ld   f2.M0 

N  amber   I.TOO 

nrvalne..   «.7W.«lO 

Niitn>i.r   17? 

PiirvitliU'   fl7".i,<«i 

Im«n'jt  iwl'l       *<',<"tii 

Two  of  these  companie9<  were  operating  in  Missouri. 
2  in  North  Carolina,  and  in  \'trginia.  The  entire 
atock,  both  autbonuced  and  iaaned,  common  stock.  A 
IittIeinorethaii8.9|ier  eent,  par  value,  of  theaathorbtod 
atoek  1mm  Tiean  isaued  and  a  little  more  than  10.5,  par 


value,  of  the  bonds.  Dividends  of  l^2,<>4«t  \v«  if  paid  on 
1^8.001 )  of  the  9979,000  capital  atock  u»ued. 

F!iiij>li>ih,t  ,i)u1  ii'iiii'>i.  Tliere  were  at  the  4<»  iniries 
or  ipwrries  ii  total  avenijje  inunber  of  a04  employees, 
of  whom  28,  or  7.7  per  cent,  were  elmwifiod  mmlATiad 
employees,  and  '^''<''>.  nr  H^.S  per  eeiit.  as  wajfe-earnei*s. 
Of  the  total  amount.  ifl4.'i,444  reported  as  paid  for 
salaries  and  wa^  by  the  4'2  operators  engaged  in  the 
production  of  liarvtes.  !!<i:Hi.'J.v">,  or  H^.Ci  per  cent,  was 
{mid  to  the  waj»(>-e«rners  and  ^^li.liiy,  or  10.4  per  c-eiit, 
to  till-  salaried  4'iii|)loyees.  Th6  claasilication  of  these 
;^«;4  salaried  employees  and  wage-earnerw  i»  shown  in 
Tablu  0. 

Of  ttie  821  waj^e-earners  elassitied  as  miners  or  ijuar- 
rynien.  only  .51.  or  ia.y  })er  cent,  were  employed  below 
jrronnd.  of  which  81  were  in  North  Carolina.  1(5  in  Vir- 
jjinia.  and  only  4  in  Missouri.  alth'>i(^li  the  latter  state 
producea  over  one-half  of  the  total  produetion.  This 
ia  due  to  the  entirely  different  oreurrenw  of  the  dejxis- 
ita  of  Imrvtes  in  North  Carolina  and  V'irpinin  a.*  eoin- 
pared  with  tboae  in  Missouri.  In  the  latter  ^tute  the 
depoaita  occur  near  the  surface,  so  that  they  can  be 
worked  almost  entirely  by  nu'ans  of  i)its  and  open  euts, 
while  those  in  Virginia  and  North  Carolina  liare  to  be 
worked  largely  by  uieana  of  ehafta,  tunnels,  and  drifta. 
Then-  was  obtained  from  those  mines  irportirig  wage- 
earners  i>elow  gruuud  a  production  of  barytes  valued 
at  i(ty2,'M>0,  or  ^1  per  cent  of  the  total  value.  The  total 
undergrtnuid  wage-earneiN  numlH»red  .">">,  or  !.'>.")  per 
cent  of  the  total  wage-earners,  and  theii-  wages  coudti- 
tnted  lil.l  per  cent  of  the  total  wages  ]iiud.  The  8 
wage-earners  hIhinwi  under  "all  "IIhi  wage-earners" 
are  laboreri^  whu  handle,  load,  and  haul  the  om  and  do 
miscellaneous  work. 

Then*  were  on  an  n fnigi>  7  wage-earners  (<■  a  iniiu? 
or  quarry.  Lt  addition  to  the  n(uu>>er  uf  regularly  em- 
ployed wt%e-«anKir8,  10  were  employed  in  oontrnct 

■'Viti  k  in  North  Carolina  at  an  expense  of  l?l.orK).  They 
workeil  altogether  a  total  uf  one  hundred  days. 
The  niinber  of  wage-earnerH  employed  daring  each 

month,  and  their  daily  mtesof  pay.  :ifi-  ^ilism  ti  in  Table 
0.  The  busiest  mouth  of  the  yeju-  for  the  industry  an 
a  whole  was  the  month  of  May.  when  a  totel  of  448 
wagivearners  were  at  work.  .Vugiisf  m  ;is  the  ne.\t  bus- 
iest month,  with  441.  The  least  ut  livi  aiontli  was  De- 
cember, with  144.  Alany  of  the  eom]»inies  in  Missouri 
employ  no  regular  miners,  the  work  being  done  by  the 
farmers  of  the  neigliborlnMid  wlni  work  in  the  mines 
at  o<ld  times.  The  eompiny  l>a\  s  tbeoi  for  the  Ore 
dug.  whether  il  comes  in  small  or  large  <|uantities.  or 
whether  by  bucket,  sju  k.  barrel,  or  watron  load.  Of 
the  total  munbcrof  wage-earners  ;■."'. ."i  [s  r  rrnt. 

are  cla8«ed  as  niinenii.  Of  liiiit  number  the  wages  of 
>  185,  or  42.1  per  wnt,  ranged  from  §1  to  i>1.24  per  day, 
and  those  of  60,  or  20.6  per  cent,  ranged  from  91.76  to 
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tL99  per  day.  Tbe  vniner  who  received  from  to 
ff).T4  A  day  was  puiployed  in  Viitrinia.   Thfi  prevailinjr 

\vuLr>  >  fill-  mII  (•l:i'.si-'>*  of  wago-oariu  r--  friiin  ><1  to 
f  1.2i  a  day,  there  being  143,  or  per  cent,  paid  at 
tbis  rate. 

atuouot  expiioded  for  supplies  and  wateriuLs  wa»  $T,772. 
Of  the  niiflcellaoeoiis  expenftea,  amonntinff  to  935,555, 
!i*27Jl(H),  or  70.8  per  cont,  wns  i  u(l<'d  for  royaltieH 
and  rent  of  minea  and  mining  plant,  the  remainder 
bein^  for  rent  of  o£Bca»,  taxes,  iiunrance,  interest,  and 
othor  .sundi'irs. 

Meclumical  powvr, — Of  the  42  opci-ator»  from  whuui 
retaTDR  were  received  only  2  reported  that  power  was 
i  o<|tiiir(l  fur  the  fipcturion  of  tlieir  mint's.  Thi'^o  •n-f^r<> 
ill  North  Carolina  and  Virginia.  The  total  horsepow  er 
amounted  to  110,  ftirakhed  bj  8  eteam  engioee. 

/V'f?Mt/(/w.— The  total  production  of  l>aryto?  for  ttic 
caienckr  year  iy<J2  was  61,(568  (^hort  ton.s,  valuod  at 
$803,154,  of  wbieh  Misaonri  produmi  31.334  i^horttoos, 
or  50.S  per  cent  ffio  tot;il;  Xortli  Cai-olina,  14,rt7{) 
»bort  toui^OF  iJ3.8|>er  cent:  Tennetisee,  3,2^5tihorttout», 
or  5.3  per  eent;  and  Virginia,  12,400  short  tons,  or  S0.1 
per  eent.  A  comparison  of  tho  production  for  this 
iuduHtry  itiuce  18^d  i.s  shown  in  titc  following  table, 
which  girea  tbe  statistics  relating  to  the  qnantity  and 
value  of  barytes,  as  published  bj  the  United  States 
(jreolt^cul  Survey: 

Tablb  4.— JVodttcAm  ^  hmrjfim  U»  lb  mt. 
[Utatted  BtttM  dMlofllMl  liimr. "  MliiMml  ItNoaict*  of  tlw  CalMd 


Value. 


the  barytes  in  lf02,  which  was  $3.2i),  or  51  cuntii  more 
than  the  average  price  of  $9.78  per  ten  received  in 

IfidO,  Till'  totnl  qiiiintitr  of  Ijarytes  pnnliii'iMl  in  (!ic 
L'nitcd  States  since  1882  is  022,950  ttliort  tons,  an  aver- 
age prodactioB  of  99,664  tons  per  year. 

Till*  hii^t]i-~t  ii\  rniji'i-  value  iieportcd  in  thp  t:iMr  for 
any  year  was  !t<4.'.»:i  in  188tt,  and  the  lowest  *2.2.!}  in  1897. 
In  1903  tbe  price  per  ton  reported  varied  from  $1.65 
to$4.oo.  hut  tlic  nvonige  was  $3.2lt  per  ton. 

In  ltfo2,  there  were  imported  barytea,  manufactured 
and  nninannfaetured,  to  the  value  of  $51,711,  and  other 
Imriuni  4  onipouiids.  nearly  all  of  which  could  l)e  made 
of  dome^c  baiyteo,  to  the  value  of  9^15:i,Siil.  Tbe 
imports  of  baiytes  from  1889  to  1903,  inclusive,  as  pnb- 
YiA\<m\  l»y  the  rnftrd  Slates  Geological  Sorrey,  are 
."thown  in  the  followinjy  table: 


MM.] 


UM.. 


im.. 

IVOfe. 


«)tmiilll}' 

(■hurt  vsm). 


n,m 
n,m 

2S.SS5 
SI,  W9 
17,  OIM 
'.'11,  W.' 
31,306 
<l,8ftl 
67,«» 


Arrmiri* 


Vti.iSSi 
Rs,.Vj« 

ft«,3:."l 
46,  MS 

139,  iC* 

US,  as 
iia,iM 


'  T»lt»«  hMlMaf  ttaitea  twrytw  wlun  mM  fliw  In  ttmt  tonn. 

As  shown  by  the  aim ve  taV'lr.  tin  ro  was  an  iiu'rini.si> 
of  12,598  tons  in  quantity  and  of  $45,310  in  value  in 
tbe  prodttotion  of  1903  over  that  of  1901.  Of  the  1903 
productinii  '?,<.)  toii.s.  valurd  ;ir  *t.ins.  wci'.'  cihtaincil  ;iv 
a  by-product  from  2  lead  uiiucs;  and  the  salaries,  wages, 
and  other  expensee  of  these  mines  are  eiedited  to  the 
lead  industry. 

The  largest  producxiou  reported  for  this  imlustry 
was  in  1900,  when  it  amounted  to  67,680  ahort  tons. 

In  vnbie.  however,  1902  leads  with  a  valuation  of 
*203,154,  while  that  of  VMM  wa»  $188,089.  This  is 
due  to  tbe  higher  average  price  received  per  ton  for 


[TiiiMI 
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TK4«  Dcmm  I 


l*.iy, 

I  \m\ . 

I  IW.', 
1)1S3. 

I 

\m*. 

WW. 

I  ><w. 
i«n. 
not. 


MiSrr.HTlRED. 


I.l>01 
I.. VIS 
•i,14» 
l,3»» 

1.  UU 
fOA 

l.6!» 

2.  W7 

i,aa> 

6S7 
2.111 

i,m 

t.9M 


1«1.4M 

1»,4H» 
ll,4.%7 
10. 

17.112 
2:1.345 
13.IC2 
8.07K 
22,919 
24,1(10 


IMIiSlFAC-rVRED, 


(■hoRMMtt), 


G,  7» 
4.»l-'i 
2,'JtlO 
2, 7!l!l 

1,  W)4 

2,  SSI 
H» 
SO* 

1.022 
1,739 
2,ili» 

a,uo 

3,  as» 


Value. 


17,640 

13.133 
«,816 

■.-nil 

7,012 
!i,470 
7.S61 
1.274 
570 
2.(f!» 
,S,488 

»,an 
»,«» 


»4.'.Kt 

S.W 
4,06 

3.06 

3. 7  a 

3.17 
2  73 
23 

a.  .SO 

Xia 


Table  is  a  detailed  aummary  of  the  statistics  of  the 
liaryiee  indostiy  for  1903. 

DESCRIl'TIVE. 

The  tiist  mining  for  baiytes  in  the  United  Stwtes  was 
very  probably  in  Westchester  nullity.  N.  Y'.,  prior  to 
18<K>,  and  thi^  was  followed  iu  the  next  decade,  1860  to 
1870,  hy  the  opening  of  the  mine  at  Cheshire,  New 
Haven  coimtj-.  Conn.  Retween  1870  and  1880  tmrytfls 
deposits  had  been  opened  in  Georgia,  Missouri,  Penn- 
sylvania, and  \'ii-ginia.  while  thoHe  of  New  York  and 
Connecticut  had  ceased  to  l>e  prmhicers.  Between  18S0 
and  1890  lllinoia  had  been  added  to  tiic  states  prodocing 
tb!»  mineral,  and  dnrinir  ibe  next  decade,  from  1890  to 

Jtnin.  Xortli  Cat  uliiui  and  'I'cmiii'--'-*'^  I n  aiin'  pli'xducers, 

and  in  l'H>2  deposit-s  of  this  mineral  began  to  bo  devel- 
oped in  Kentucky.  This  malces  a  total  of  9  states  in 
which  tlii.s  miiirrnl  has  hccn  found  in  commercial  quan- 
tity. In  1U02  Missouri,  Korth  C'ai'oliua,  Tenues<^e,  and 
Virginia  were  produeers  of  this  mineral,  with  ttnown 

depoKits  in  Illinois  anil  Kr-nfiicky,  ^^!lil■h  tiro  licin^'  de- 
veloped, with  the  expectation  of  putting  their  product 
oo  the  marimt  in  1908.  Tbe  Missouri  depoeits  are  fur< 
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uisbiiig  uiurc  tbiui  oiic-balf  of  the  ImiyUvs  luiiiod  in  the  i 
United  States.  Tbey  are  located  in  Col«,  Crawford,  | 
MilliT.  St.  Kiiinrnt>i,  Mild  WiLshiiifitoii  ooiiiities.  with 
by  fur  the  lui'g«;r  proportion  of  the  uiiue^  iii  tliu  lu-'^t- 
nmned  county.  There  are  a  nambu'  of  deposlto  in  these 
five  couiitio-  tliat  ]nol)al»l\  contiitii  '>;i! ytos  in  «(U)iiitit,v. 
but  ou  ae<  ount  of  their  di<*taiice  hx>m  the  ruilrosul  they 
tve  not  mined  to  an\'  great  extent  at  the  present  time. 
Till  iiiiiin-M)  is  ftnind  for  the  most  |wrt  iiNsoeirtfe-^  wirti 
limestone,  ^hi^^  rwk  ia  oi'leu  altered  and  deeomposed 
to  aome  depth,  leaving  a  residual  ehiy-like  material  in 

wllidi  the  harytes,  whieh  ha.s  resisted  fhi  nlforation,  is 
fonnd.  Jjometiiueii  the  baryJes  is  eneouul' red  close 
nndor  the  gva«R  roots.  The  lead  ore,  galena,  is  usmo- 
einti'il  nifiTf  11V  ]o«  uith  the  liarytos.  ntnl  it  iimkes  a 
very  valnal)le  ity-pi-odiiet,  althoujfh  occa.-;uiiully  a  de- 
posit i»  found  that  IB  praetieally  f ree  from  this  mineral. 
Wliere  the  hiirvtes  is  f'in  (nntt<'icd  near  the  surface  in 
the-  «  lay.  it  is  apt  to  Im  f.tani<<l  more  or  les.s  with  iron 
o.xide. 

In  North  Carolina  the  harytes  deposits  tK-fiir  in  (nis- 
tou,  Mudison,  and  Oranjje  eoiinlie.s,  those  wiiich  were 
worked  most  extensively  diirin}^^  l'.iOi>  \x''ui^  in  Madinon 
county.  The  ininintr  in  this  state  is  lai'gely  by  raeans 
of  shafts,  tunn<ds.  and  drifts. 

The  Teiuiesvi-  viiytes  deposits  are  located  in  lirad- 
ley,  Coeke.  (heene.  I>oudon,  and  Mouroe  COUntii  s,  hut 
dnrinf:^  ISHW  the  produetion  of  tbisi  mineral  was  mueh 
less  than  the  year  Ud'oie.  The  ereetioii.  however,  of  a 
larife  l)aryte>  mill  for  g:rindin<r  this  mineral  and  pre- 
paring it  for  markets  and  aNo  for  the  pnxluction  of 
Uiilicial  sulphate  of  Inirium.  and  other  eotnpoundx  of 
barium,  will  nndoobtedly  lead  to  a  considerable  increa^je 
of  the  industry  in  this  state. 

In  Virf^inia  the  barvtes  mines  are  loeated  in  H«'dford. 
Ouupbell,  Louisa,  Pittsylvania,  Ha»seU,  and  Tazewell 
counties.   The  mines  near  Evington,  Campbell  county, 

where  tiir  ndninj,'  i>  now  earried  on  !  ir:j(  !y  liy  im  ansnf 
shafts  and  drif    have  been  worked  uluiost  coutiuuou^ly 


nince  IMk  About  lyol  Uie  deposits  of  Kiwscll  uud 
Tasowell  counties  were  opened,  and  the  latter  gives 
prospei  (  .  >f  1  loeoming  the  jargest  producer  of  this  min- 
eral in  V  irginia. 

The  depocdta  of  baryteH  that  aix-  lM>ing  developed  in 
Illinois  are  in  ITnnlin  .  .>i;nty,  and  thoee  of  Kentucky 
are  in  Crittenden  county. 

The  growth  of  thi«  industry  has  been  partially 

deix'ndnit  uti  tin  '/rowtliof  f!h  ])ntrd  industry,  iir  ivhirli 
a  very  large  piojKirtion  of  the  Imrytej*  produced  is  used. 
The  bary  tea  has  a  pore  white  color,  whieh  is  permanent, 
and  it  is  unaffected  T)y  weather  or  byjjjuses  that  in  some 
instances  blacken  white  lead,  ftir  which  the  biu'vte»  is 
us«'d  as  a  sulMitiite.  liesides  the  use  of  Iwtryti's  in  the 
j)rtiii1  hidiistry,  it  is  enjployed  in  the  marmfactuie  of 
papLi  and  lope  to  give  weight:  and  also  in  the  prepara- 
tion of  H  mateiial  that  is  used  to  coat  the  canvas  sacJoj 
in  which  hams  are  wrupji.  .1  when  ready  for  market. 
Another  ti.se  for  this  iiuii»  lul.  and  one  that  should 
increaw  rapidly,  is  in  the  manufacture  of  other  barium 
eontpounds,  prineijjally  t!)'>  hydroxich'.  Thi.s  <-ompoiind 
wa.s  foniierly  prepareu  almost  exclusivi'ly  from  the 
minontl  witherite,  barium  carbonate:  but  on  account 
of  its  rare  occurrence  in  commercial  (juantity,  barvtes 
has  Itegun  to  Im>  the  raw  material  umhI  in  the  manufac- 
ture of  this  [)ydroxid<'  and  other  salts  of  bariiuu.  One 
of  the  grt^tiitest  u<*e8  of  the  Ixirium  hydroxide  will  ix>r- 
lia|>s  be  in  the  beet  sugar  indiifttry.  for  the  »<>putiition 
of  the  sugar  left  in  the  molasses.  It  is  nho  claimed 
that  the  comiKJUiid  is  applicable  in  the  cane  sugar 
industry.  Oilier  uses  considered  for  it  are  in  the  puri- 
fyingot  w.iii-i  I. -I  I  in  sti*am  boilers  and  intl>e  prepara- 
tion of  lude»  for  tanning.  At»  these  uses  of  barinm 
hydroxide  incream  there  shonld  he  a  larger  tiemand, 
and  consetptently  a  larger  production  id"  barvtes. 

Thetie  niultipljing  uses  for  IwrytCM  put  the  industry 
on  a  new  basis,  and  te.ke  the  mineral  out  of  the  list  of 
adnltemots  with  which  it  ha«  been  usualh'  classified. 
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MINERAL  PIGMENTS,  CRUDE. 


By  Joseph  Stbothebb,  Ph.  D. 


As  early  as  1850  tli«(  consu.s  .stiitistif.s  of  ocher, which  is 
A  fiubclassilic-tition  of  crude  iiiineral  pigmeuti,  appetircd 
among  statistics  of  manufacturer.  There  were  only  ^ 
estoblishmentfl,  and  they  werp  in  Vermont.  In  i860. 1 
estahlishnu'nt  was  aboiru,  ul>n  aMmn^r  nmmifaoturinjr 
atetitttitti,  in  Berksihire  oouut>,  Ala^  A  cviisus  of 
mining  industrien  was  taken  at  the  census  of  1H70.  and 
oohor  was  ineiiKiod  ainonjjr  stone  <jiianying  indu.-*tries. 
There  were  i  establishments,  all  iu  liennington  county, 
Vt.  Among  the  mining  industries  at  the  oenmis  ol  1880, 
7  cstuhlislmu'iits  given — I  in  New  .lersoy  and  3 

each  in  Vermont  and  Virginia — but,  according  to  a  foot- 
note, there  were  a  few  ocher  mines  in  Virgrini«  or  West 
Virpinia  froin  wtiii  !i  no  rolurns  were  received. 

At  the  Jiiilevoath  Cen«im  statistics  were  given  umuug 
mineral  industries  for  ocher  and  metallic  |Mint.  The 
mniiln  r  of  estahlishnientH  was  not  sltited.  The  .stjites 
of  ..Uubama,  Colorado,  Georgia,  Maryland,  Massuehu- 
sette,  Pennsylvania,  Venuoni,  Virginia,  and  Wlaconain 

were  .shown  for  ocher,  and  Ala)mnia.  (.'olorailo.  New 
I'orlt,  Uhio,  Peousylvania,  Teunesi^,  and  Wisconsin 
for  mefallie  paintii.  The  statistics  were  for  the  year 
iSS'.t  :nii1  a]i|):iri'iiily  iin  ludcd  statintics  of  the  mamifac- 
ture  of  ores  into  niarketaible  ^uts. 

The  subetanoes  included  in  this  report,  under  the 
title     MfiiiTuI  pijjnient.s,  rrudr."  nnv  Inm  <n-i'<.  hrmn 
tite,  or  red  iron  ore  (Fe,0,),  and  linionilcof  brown  iron 
ore  (FCiO,,  8H,0);  el&y  and  other  earth*,  oomprising 

ocher  (yellow,  (iray,  and  brown)  umber  (including 
Spani.sh  bi-owu),  and  r-ienna;  soapstone,  slate,  and  shale, 
utilized  for  making  certain  shades  of  gray  j>ignient; 
and  gypsum,  or  mineral  white,  used  as  a  pigment  for 
printing  wall  jKipt  r. 

Table  1  pref<enls  compaiudvi'  statistics  forthe  LmIub- 
try  for  1902, 1889, 1880,  and  1870. 


Tabui  l.'^CtHNfNinMm  Mtmrnnry.-  ISTOtolfOi. 
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The  35  mines  reported  for  this  industry  in  1902  were 

controlled  by  22  in<  or  pi n  ;iti  il  companies,  S  iinliv  iiluals, 
and  o  tiruis.  The  .stule  of  I'eunsylvania  led  iu  produc- 
tion, having  hHJi  per  cent  of  the  total  quantity  and  08.8 

IK'r  cent  of  the  tot;il  \alnr;  tlic  >t:itv  of  Cieorpia  uas 
next,  with  10  per  ccut  of  the.  tjiumtity  and  13.4  per  cent 
of  the  valne;  Maryland  had  7.1  per  cent  and  S  percent, 
re--|:nTtlvely ;  New  York  n'pnrtcd  ])i'r  i  rnt  of  (lie 
qiuinlity  and  1.2  per  cent  of  the  value,  leaving  fur  all 
other  states  14.7  per  cent  and  14.1  per  cent,  respeetiTely. 

Tlieri"  were  13  nitnr-  ri'ikirted  idle  duririir  con- 
trolled by  0  incorporated  companies,  A  lirnis,  and  '6  iudi- 
viduala.  The  6  incorporated  oompuaies  issued  ca|Htal 

Htock  and  boiid>  tn  the  |i4ir  value  of  %s6,7oO.  the  total 
Hinounl  Miitliun/^il  Iwing  ^HC.TSO.  Three  of  the  mines 
wc)-e  in  California,  2  oa<  h  in  Cleorgia  and  Mi.ssouri.  and 
1  ea<'h  in  Alabama.  Mii  lii;^iiii.  Oliid,  I'ftni^vh  •iiiin.  Ten- 
nesstH'.  and  V^eriuont.  Fi*oui  th«'.-»c  loiiiincs  uii-sctdiane- 
ous  ex)>eitiie«  tO  the  amount  of  ^6  were  reported.  The 
total  honaepoirer  of  the  engines  at  these  idle  mines  ma 
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MINES  AND  QUARRIES. 


giveu  OH  115 — '6  steaiu  cngiiu-s  baving  a  total  of  95 
horsepower  aod  1  water  wheel  with  SO  horsepower. 

i\ip)f't1 .«//,. 7'  tif  ):)r^iyr}>'ir"f'  fl  mill jHtiiux. — Theflotails 
of  capital  sttK'k  and  Iiindwl  cl«'l»t  iire  shown  in  the  fol- 
lowing table  for  17  of  the  2t2  iiu-ui-ponited  c(>n))»uiios 
coiitrollinfr  act'ivf  mines.  The  tijjni-ps  for  tho  ivintiin- 
iug  a  companies  are  omitted  bccauHV  luiuiug  h  but  u 
smaU  part  of  the  total  bnsinefle  of  each. 
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Teu  of  the  ineorptM-ated  couipuiiie^  were  iu  Peuns^  l- 
vania,  4  in  Qcorjpa,  S  eaeh  in  Miaaonri  and  New  Torit, 

1  each  in  Arkansas,  California.  Virffinia.  and  Wiscon- 
sin. Thi'  capital  stock  and  funded  debt  of  the  Penn- 
qrlvania  companies  was  08.7  jxt  cent  of  the  total.  The 
par  value  of  the  capital  stock  issued  ti\  the  compa- 
nies was  *>3  |x;r  cent  of  the  total  [uir  value  authorized. 
Thp  lK>nded  indebtedness  was  (!.!>  percent  of  the  capital 
Htook  and  fundrd  debt.  The  dividends  paid  uuiountc<l 
to  1.3  per  leiit  of  the  total  stock  issued  and  3.4  percent 
of  the  total  stock  onwhidl  they  weredechired.  Ei<rht\ - 
nine  and  tive-tenthfl  per  cent  of  the  total  amount  piid  in 
diridendn  was  declared  on  common  stock  and  10.5  per 
cent  on  preferred.  Of  the  total  dividends,  percent 
was  paid  on  the  etock  of  the  Jfenngflvania  mines  and 
18.1  per  cent  on  the  etoek  of  the  minea  of  ^*a11  other 
states." 

Em-jployem  and  n)ag««, — The  wafje  earners  were  SU.Ji 
percent  of  tl»  Malaried  employees  and  wuffe-earners, 
and  their  vva;.'<'>  s^ei-e  tJ<>.4  per  cent  of  the  total  salaries 
and  wagea.  There  were  7.3  wage-eamera  to  a  mine. 
Of  all  the  statea,  Pennajlvaaia  had  bj  Hx  the  latgeat 


lB«5,aoo  iua.000 
1*.1«6 1  ],«» 


1,«0 


number  of  wagc-eaiiw>rs,  leading  with  .M.S  i)er  centof 
the  total  number  and  68.2  pt«r  cent  of  the  total  waffes 

jjLiiil.  (Iivirii-in  was  next  with  'IT^A  |>er  i'Cnt  <>f  the 
wu^'^i  -i'iu  111  !.-.  and  is. 4  per  cent  of  the  wages  pnicl, 
the  remaind<>r  beiujf  divided  l)etween  Marvlftii<i.  Ncvv 
Yttrk.  and  "all  other  states."  Of  the  total  number  of 
wage-earners  in  all  the  mines. -JO. 3  pel- cent  were  luider- 
ground.  Pennsyh  iuiia  had  7S..H  jwrcont  of  these  under- 
}f  round  workers  and  Gooigia  the  remainder,  or  21«2  per 
cent. 

The  average  numln'r  of  wage-earners  employed  dur- 
ing each  month  and  their  daily  rates  of  pay  by  oi-cu- 
pntions  are  shown  in  Table  ?,.  The  numl)er  varie<l  little 
the  year  lliiiiuii-li.  The  busiest  months  were  appar- 
ently t^pteuiber  aitd  October,  and  the  least  busy,  Feb- 
ruary and  March. 

Mo  particular  !«kill  or  experience  Ls  re«)uired  on  the 
part  of  a  miner  in  this  industry,  therefore  the  rate9  of 
l^ty  shonld  not  be  compared  with  thoee  reported  for 
miners  where  greater  skill  is  necessary.  The  minee 
are  worked  by  open  pita,  shafts,  or  tunoek,  and  in 
Aoroe  cases  the  ore  is  ground,  floated,  dried,  or  other* 
w  isoprepired  for  market  at  the  mines.  Of  the  total 
number  of  wagc-carners,  M),or  35.2  percent,  aredaMed 
aa  minera  or  qnarrymen.  and  109  aa  "all  othfn-  wl^{«- 
camel's."  Of  the  IHi  miners,  'IX  ii-ci  ived  from  ^^LS*"*  to 
$1.7i(  per  day ;  from  «1.^5  to  $1.49;  and  Hi  from  ijM^.TA 
totO.99.  Of  the  "allotherwage-eamert'*  reported,  33 
received  from  *1  t  )  81  -.^i  per  «h»y  and  31  from  ^1.50  tc) 
91.74.  Tbc:>e  meu  are  employed  doing  miacellaneoua 
work  around  the  quarriee,  sorting  the  ore,  washing  and 
hauling  it,  etc.  The  mte  of  pny  of  the  largest  num- 
ber, 80,  for  all  ocfupatioua  wa:^  from  ;^1.5U  to  $1.74 
per  day.  Those  m«lving  the  highest  daily  rate  of  pay 
were  <'titrnii  ■  t  ~.  machinist.-^,  etc. 

Si'jtpl itK,  iitiittfiiilit,  iirttl  Mtinxlhtiu'tHA  t.'^/c7(#c». — 

The  amount,  $58.oT3,  reported  as  paid  for  supplioa 

and  materials,  is  the  largest  exjK'nflitttre  for  any  one 
ituui  excepting  wages.  Of  the  miiount.  .$:i4.S!i3,  re- 
ported for  miBCellaneuus  expenses,  $13.32«1.  or  33.5  per 
cent,  was  exiiended  for  royalties  and  rent,  ititd  Si  !..5(>7. 
or  46..">  per  cent,  for  rent  of  offices,  taxes,  insurance, 
interest,  and  other  sunilries. 

Mrrfi'tuinil  i»>irii-. — Of  the  3.")  oj)emtoi-s  from  whom 
reports  were  recei\ed,  reported  fhe  use  of  ix)\»er, 
Ae  total  being  l,S4t>  horsepower.  Of  this.  1.2<X»  horse- 
power, or  65.a  per  cent,  was  steiun;  r>.')0,  or  2'.>.!>  per 
oent<,  water  wheels:  .Vi,  or  2.7  per  cent,  hytlinulic  pump; 
and  40,  or  %,%  per  cent,  gas  or  gascdine.  Of  the  steam, 
545  horsepower,  or  45.4  per  cent  of  the  total,  wa^j  usjed 
in  Pennsylvania;  18S,  or  15.4  per  cent,  !n  (ieorgia; 
and  the  remainder.  470,  or  39.^  per  cent,  in  Mary- 
land, >iew  York,  and  "all  other  stjites."  Of  the  water 
wheels,  500  horsepower  was  empl  's  •  d  in  Pennsylvanh 
and  in  New  V<nk.  ".Ml  other  states"  lisul  all  the 
l;:!-'  <>i  gasoline  horsepower,  and  Ueorgia  the  hydraulic 
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I'rmiwt  'ivn. — ^Tbe  United  btales  Geological  Suney 
his  publiahed  «imu*1  KtetistiM  eoite»min{r  tb«  4|ii«ntity 

and  valiu'  of  niiiicni]  j^iints,  beginniny-  with  ism,  aiid 
of  »uiue  of  tlic  Mubcl)i!«i«itication»  f roui  various  datcii,  but 
these  B(iiitiBtio0  are  not  eompamble  with  those  <»f  (he 

♦■onsus,  ftirtlir  ronton  that  tlmy  inolnih"  (hr  niiimifacturc 
of  the  oi"<?  into  paints  and  are  not  limited  to  tlic  vahie  of 
the  crude  ore  at  the  mines.  The  OnHue*  ntatiRticH  f  or 

l<»ft"»  inrludp  only  thnt  part  nf  the  nianufnctnre  whioh 
is  done  at  thn  mini  --  iiml  wliicli  it  in  iinpossibls!  to  .scg 
ngftte,  the'  mining  and  manufacture  bein^r  in  such 
ca.sct<  accoinplifilii  il  w  itli  ilie  same  <-apital  and  under  the 
saiue  nmnageoient.  From  the  re|K>rt»  received  foi- 
1903,  the  Turioiu  oree  and  clavit  from  whioh  mineral 
paints  were  made  niii«r»'d  in  vali.c  frdtn?!  ffnr  red  nn  k 
pigment)  to  $80  (for  zinr  white)  per  ton.  Tln'  avfiutre 
Talue  per  toa  whis  sid.iT.  Allowan**  must  he  made 
for  1  hi'  ^^Trat  vui  iaiiiiii  in  the  avemjjt-  \aUu'  due  to  tin- 
ComiJuralivel}'  v\  ide  range  in  quaulitits  atid  iiialerialb. 
The  ohwidflMtion  of  erutle  nuneral  pigments  iiichidc.s 
yellow,  gi-ttv,  and  luown  oilier.  u)nber,  sienna,  zine 
wliite,  wiiile  ujIiiltuI  (gypfuiii),  slate  (M)ld  for  pigment;, 
earbODate  of  iron  and  of  zinc,  oxide  of  iron,  and  Other 
pigments.  \\'ilh  o<'lier  some  of  the  previous  eensnse8 
have  included  a  little  of  umber  and  j<ienna.  Ocheit* 
are  known  a.H  tho.se  rIay.H  to  which  the  natural  mixing 
of  imn  peroxide  and  water  ha-*  imparted  a  bright  red 
or  reddish-yellow  color,  while  the  iron  pigments  arc 
those  from  which  the  darker  red  or  brown  paints  are 
made,  in  the  statistic:*  of  production  given  at  the 
(^hj^us  of  r.K)2.  there  are  by  product'!  of  890  tons  of 
soapstono  used  for  pigment,  valued  at  $2,840*  and  l^ 
tODH  of  silate,  valued  at  $5^.  The  capital,  wi^jw,  and 
other  expenses  attending  the  production  are  given 
under    'lalc  and  soapatone*'  and  "Slate." 

A  detailed  .summary  .showing  the  .stadstioii  for  crude 
tnineral  pigments  during  l*.>i>2  is  given  in  TaUe  8. 

DJiSClUPTIVE. 

Pio-ni.'rifs  aro  suli-tanoov,  linth  natural  and  artifirinl. 
which  are  usually-  insoluble  in  water,  uiU,  and  other 
neutral  «M>lventB,  and  are  used  to  impart  color  to  a  body 

either  by  surface  adhesion  or  by  dii-ect  admixtitrr  with 
its  .substtinco.  (renerally  there  is  no  cheaiical  combi- 
nation between  the  pigment  and  the  l>odj  it  oorem. 
When  mi.xed  with  a  drying  oil,  or  with  water  cntitnining 
oil  or  size,  the  pigments  form  the  ImiUsi  of  puiul  wliich 
is  used  f»)r  decorative  «»r  protective  purposes. 

The  natural  pigments,  the  only  ones  with  which  this 
report  is  concerned,  are  among  the  most  important  but 
are  fewer  in  number  than  those  prefarad  artiliciall y  by 
chemical  precipitation  nr  other  processes.  Aooottling 
to  Thorp'  the  chief  pign>i'nt<»  arc  clasaified  aa  follows: 

WhUm:  White  lead,  lead  sidphate,  lead  oxychloride. 

< Oiitlin<>!' nf  Imlnoirial  Chemiftry,  \ty  F.     Tborpw  Kqw  York 
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zinc  wiiite,  zinc  sulphide,  Imrytes,  gjp^^um,  and  whiting. 

Ultramarine,  Pnurian  blues,  nualt,  cobalt 

blurs,  roppr-r  bhio?*.  and  indi<ro.  Yioh-f :  I'ltramarine. 
Urvem:  Ultramarine,  Brunswick  green,  chrome  green, 
Guignet's  green,  copper  greens,  and  copper  and  araenic 
grrpn-.  Y.lloii'^:  ('hronif  vi>I!fi\v.  yrllow  richor,  rnd- 
miuui  yellow,  orpiment,  litharge,  gandxjge,  and  indiau 
yellow.  OrOM^.*  Orange  mineral,  chrome  orange,  and  • 
antimony  orangfe.  A'-/-.'  Krd  lead,  chrome  ml,  red 
ocdier,  Venetian  i-od,  veruiiliou,  realgar,  antimony  red, 
and  carmine.  Browne:  Umliei^;,  Vandyke  brown,  and 
.sepia.  Jilavleg:  I^impblack,  irory  blaok,  honeblack, 
and  graphite. 

h<iu  Olid,  pigmi-nU. — The  iron  oxide  pigments  are 
hsim!  tn  make  dai  k  i  t'd  nr  bmwn  paints,  being  known 
in  the  tiiuk'  as  "naliaal  reds."'  They  are  classed  as 
natural  and  artiticial,  the  former  (metallic  paints  uid 
mortar  color)  being  chiefly  made  from  brrnv  n  iron  ore 
and  ferruginous  shaleii,  and  t)ie  latter  (\'enetian  red, 
Tuscan  red,  and  Indian  red)  from  calcining  copperas  or 
(■opperas  residue's  in  a  furnace  yielding  ferric  oxide 
(Fe,Oj)  in  a  >,tat<  of  very  fine  diviiiion. 

Although  the  occurrence  of  iron  ore.s  in  the  United 
States  i-^  widespread,  and  enoniious  deposits  exist  at 
many  places,  there  are  ver.v  few  localities  iu  which  the 
nialerialisof  .suitable  physical  and  chemical oompoaitloil 
for  manufacture  into  metallic  paint. 

The  ores  re^wrted  for  use  in  tlie  luatiuluclure  of 
metallic  |iatnt  and  mineral  paint  were  mined  in  Anne 
Arundel  and  Haltimore  counties,  Md. ;  Carliou  county, 
I'a. :  .TamesGount3',Tenn. ;  Rutland  county, Vt:  Bedford 
county,  Va.;  and  Dod;,'e  eouiit\.  Wis.  The  mortar 
colors  were  all  n  ]x)rted  from  Northampton  county,  Pa. 
Other  iron  |>i^)iH,»nt><  reporteil  were  mined  in  Cattarau- 
gus county,  N.  Y.,  and  Carbon  and  Wyoming  i-ounticfl, 
Pa.  The  Venetian  red  i-eported  was  all  mined  in  Anm) 
Arundel  county,  Maryland. 

Theinmoijdde  paints  are  highly  esteemed  for  some 
purposes  on  amount  of  their  freedom  from  poi-^nnona 
i  ingredients  which  are  found  in  some  mineral  paints,  and 
!  because  they  resist  to  a  marked  de^nee  the  effect#i  of 
I  light,  heat,  and  moisture,  a  (juidit^'  which  renders  them 
'  of  ^reat  value  fbr  outside  or  exposed  work.  Oeherain 
addition  resist  the  destructive  action  of  salt  air,  and  are 
I  therefore  of  special  value  in  iocalities  at  or  near  the 
I  seaooast. 

A  certain  {)rn|M)rtioii  of  inetallio  jiaint  is  used  as  a 
ooloriug  matter  iu  mortar  making,  and  appears  in  some 
olaBsifieationa  under  the  title  **moTtar  eolora." 

Till'  minine  and  pi'epanition  of  the  ernde  ore  for  the 
!  market  are  very  simple  proccsscti.    The  ore,  generally 
ohtmned  by  open-cot  or  quarrying  methods,  is  diainte- 

grnted  by  exposure  to  the  atmosphere,  earned  to  si  mill, 
roughly  crushed,  dried,  pulverized,  and  passeii  over  a 
!  screen  of  bolting  cloth  or  throu;.'li  s<nne  tyjie  of  pneu- 
matic scpanitor,  from  which  the  final  pro<luct  i.sclaiwified 
and  packed  for  shipment    At  times  the  ground  ore  is 
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levigated  and  the  settled  i»rotlui't>  dried  uiul  picked  foi- 
shipment.  I 

Q.-fhi-s.  Thi^  nanir  ofber  is  iipplied  lo  i-liiys  nml 
other  eaitliy  tmscs  contuiiiin^r  i"  their  imtuial  stsiU' 
mflicient  ferrotu  or  ferric  oxide  or  hydmxides  to 
impart  to  the  inns-;  ;i  lui  jlir  rod  or  yi  Il<  «Mi  n  il  tini, 
Tiie  color  vuries  Ii\mi  u  jjoldeii  yellow  lo  u  dark  red, 
•  oceasioiiully  poaseieiag  various  tints  of  bine  and  i^reeii. 

TheocheiN  !vp»>rted  woi"©  mined  in  Clay  i  oTinty.  A[l<.; 
CalHvern.s  and  Stanishuis  ooiinties,  C  ul.;  l>kuU)%\  uini 
Kiclimond  ooonties,  (.ill.:  Herks,  Lchi^rh.  La/.eriie, and 
Northampton  eounties.  V\\.\  RiitlntKl  r  otitify.  ^■^  :  ;ind 
I'agc  county.  Va.  The  sicunu  reported  was  mined  in  , 
Washington  county,  M.  Y.,  and. the  amber  in  Lawrence 
county,  Peimsylvaina. 

The  ocljors  have  l»oen  used  as  paints  from  a  very 
early  d4ite.  the  oldest  iipplicntions  positively  recojjnized 
havinj.'  Iieen  made  in  Italy,  thoiiji;h  it  is  In-lieved  that 
some  varieties  were  iii  use  still  earlier  by  the  E^y  p 
tians  and  (Greeks.  In  modern  times  the  oebera  were 
first  mined  and  prepare<i  in  Italy,  and  the  siennas  and 
umbi^rs  derive  their  names  from  the  Italian  towns  in 
which  thiey  were  manufactured  into  pigments. 

Ochers  arc  cla.ssitied  in  many  ways,  accordinj^  to  the 
locality  of  oc4  urrence,  the  compositi(m,  and  the  special 
shade  of  color.  I'nu  ticully  they  may  be  fi^ronped  into 
yelloWf  red,  and  brown.  Yellow  ocher  is  that  which  '\» 
colored  by  a  ferric  hydroxide.  Red  orher  owes  its  tint 
to  ferric  oxide,  and  it  is  therefore  evident  that  red 
ocher  may  be  prepared  arlilicially  by  expelling  the  j 
water  from  yellow  orrher  by  calcining  in  a  fnmace  or  | 
kiln.  Brown  ocher  is  red  ocher  modified  bj-  the  pres- 
ence of  black  uwn£»ne«ie  dioxide,  which  in  various 
proiKirtions  yields  a  large  i-Hoge  of  brown  colors,  nota- 
bly sienna  brown,,  umber,  Vandyke  brown,  and  man- 
gane>«e  browu. 

The  rariation  of  ocher  in  shade  and  in  quality  de-  | 
]irniU  i  liirlly,  but  not  entirely,  ujhju  llie  [)roporti()n  of 
Lroti  uxide  pre^ut  aa  well  as  tlio  quantity  of  water 
combined  with  the  iron  oxide.  A  red  ocher,  improperly 
allied  iron  minium,  very  rich  in  ii-<iii  oxid<  ,  iii:t(le  by 
calcining  and  pidveriziug  linionitc  that  i-s  free  from  cluy. 

There  are  few  pigments  more  free  from  adulteration 
than  the  ochers,  for  the  reason  tli:it  iitiv  tiltor  thut  can 
be  used  advantageuu!>ly  ij*  more  (X)stly  than  the  ocher  i 
itself.   Sometimes  a  little  chrome  yellow  is  added  in  I 
order  to  improve  the  tone  of  n  ])f>i>f  .  olorcl  ni  licr,  'jiit 
the  i)ix»«ence  o£  this  adulterant  is  very  easily  <ietected.  i 
Oxford  ochers  are  the  brightest  and  best  of  the  mineral 

pij;mcnts  of  thischuss.  Thr  v  arc  obtained  from  Oxford, 
England.     The  German   pij;ii)(Mits  are  often  «»I1(h1 
ochers,  although  improperly  so,  tVir  th4>  reason  that  [ 
they  are  lijfrieons  earths  and  not  ferrutrinou-  clays. 
The  manufactured  product  varicx  greatly  in  ipiality  , 
and  value,  and  some  of  the  grades  pasH  inaenaibly  into  I 
umber  or  sienna. 

Umber  and  sienna  in  reality  are  varieties  of  ocher  . 


QUARRIES. 

which  have  been  isolated  on  account  of  the  brown  color 
which  ia  imparted  to  the  natural  clay  material  by  the 

mlilition  nf  ircri  ;iri'l  iriUMijrnir^e  oxides;  raw  iunl>er  is  of 
a  !>rown  color,  w  hile  burnt  umber  iit  of  a  somewhat  richer 
and  redder  lm*>.  Raw  sienna  is  of  a  browniah  yellow 
shade  whi<  li  .iffortls  a  rich  nisset  bi-own  when  burned, 
liilermediaie  shades  of  eoiur  arc  obtained  by  mixing 
natural  prodncts  with  various  properties  of  iron  and 
nmnuiinc^c  oxides,  and  sometimes  by  mixing  both  taw, 
aiKi  cul<  iiii'd  uuderials  foj^etlier. 

The  minin<^  and  prepanition  of  ochers.  umbers,  and 
siennas  are  similar  to  the  practice  described  under  iron 
oxide  pijjrments.  with  the  exception  that  at  time^  the 
ground  pnxluct.  in  part  or  wholly,  is  first  heated  in  a 
furnace  until  tlir  r.l  r.pli.f  Ii;ts  been  obtained.  In 
place  of  levijjatiiiji  and  x  ttliug  I  he  ground  material,  it 
is  sometimes  passed  throujrh  a  pneimiatic  sej^amtor 
which  yields  an  impaliKibly  line  and  unifonn  prmhu  f. 

SliiU .  xhnl, .  (ihil  iioa/Mt'nii.  -A  few  tou*;  each  of  slate, 
shale,  and  soapstone  (the  last-named  being  a  variety  of 
the  mineral  talc)  are  aimually  ground  in  the  ["nited 
States  to  produce  a  trniy -colored  pigment  used  chiefly 
as  a  tiller  for  mineml  piiints,  especially  those  of  the 
variety  called  tire-retardinj.'. 

UijjiKiim. — Known  also  :is  terra  alba  and  mineral 
white,  is  u  natural  hydrated  ealcium  sulphate  ((Ja.SO,, 
211,0).  It  is  used  to  a  minor  extent  as  a  pigment  for 
printing'  wall  pa|>c»r.  The  method  of  making  this  pig- 
ment consists  in  grinding  the  mineral  atid  treating  it 
with  acid  in  order  to  remove  any  tint  or  color  iiesulting 
from  tlie  presence  of  iron  oxide.  The  gy  psum,  or  white 
minend  re  ported  in  1902  was  mined  in  Uipe  Girardean 
county,  Missouri. 

Artrfirf'nf  piffmenU. — In  addition  to  the  natural  iron 
ox  'li'  1  li:iiii'nr-.  made  by  a  simple  washing  and  <;i  iii<l 
ing  of  pure  crude  ureii,  there  are  two  very  important 
artificial  iron  oxide  pigments  made  by  roasting  the 
residiniiM  uVitained  from  making  <'opperas,  or  green 
vitriol  (t'eSO„7II^O).  One  ic>  Venetian  red,  eompaaed 
almost  wholly  of  artificial  iron  sesquioxlde,  and  the 
other  Indian  red.  whi.  ti  ^•!>nlpri^^<■^l  of  alK>ut  -to  jwr 
cent  uf  iron  ^seisciuioxide,  the  balance  Ijeiiig  uiaioly 
calcium  sulphate,  made  by  adding  a  certain  proportion 
of  lime  durinjr  nr  hcfrin^  tho  iMii>tinL,'. 

There  are  two  methtnis  ot  manutactunng  these  aiti- 
fidal  reds,  the  "dry"  and  the  "wet,"  In  the  formei' 
method,  wliii-h  1-  the  clicjijx'r  fur  (lir  low  grades  of 
Oxidc»,  the  impure  cop|M'iiis  is  vua-tcil  lit  u  furnace  with 
lime  or  similar  niiiterial.  in  onler  to  neutntlixe  the  acid 
in  th4<  sulphate  until  the  desired  strength  and  cnlur  of 
the  protluct  are  obtained.  Occasionally  coppcniri  alone 
is  roasted  until  the  acid  constituent  has  tieen  completely 
expelled,  leaving  the  residuum  in  the  form  of  pure  iron 
.st'jsquioxidc;  a  tiller  (whiting  or  gypsum)  is  then  added 
in  proportions  to  yield  the  desired  grade  of  VenetJao 
ix'd.  some  containing  as  little  as  10  per  cent  of  ITOD 
oxide  or  coloring  power. 
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The  «"*^(  ihiHIkkI  is  clionpcr  for  thr  luannfiu-furo  of 
the  jf<'iii  i:il  L:iii<h'fi  of  W'lU'tiuii  ivtl.  Imt  yields  a 

unifoviii  [i:  '  iiu  i  (hitii  ih*>  ilrv  iiu-tlxKl.  In  principle, 
the  wji.-te  li<nior  ffoin  the  t  lcnn-iii<^  or  pii-klin^r  |)nM  (>>s 
ill  pieptiriiitr  iron  wire  or  plates  for  j.'Hlvaiiizinj^  \>y 
iiiiiiiersion  in  weak  sulpliiirir  acid  is  tira ted  direct  hv 
the  addition  of  milk  of  lime,  sodium  earhoiiate.  or  sim- 
ilar reajreiits,  wliieh  precipitates  the  iron  as  a  liydrat«> 
or  earl>onate  to  tho  bottom  of  tlie  tunk,  Tiiis  precipi 
tale  is  sul>se<nieiitly  sepanited  from  tlie  li<|iior  li_v  filtni- 
tion  throiijfh  a  press,  (he  dried  cakes  rcniaiiiiii};  tlwiein 
behiff  Mi)>se«|iirntly  roasted  in  furnaces,  cooled,  and 
packed  for  the  market  without  Ending.  The  piXMluct 
made  in  thins  manner  i<i  not  uniform  in  qnalitr.  nnd  hiu* 
but  a  limited  uae. 

Hematite  ore  is  .«ometimes  ground  and  aolti  tus  Vene- 
tian red.  The  natuntl  proihictj*.  however,  are  inferior 
to  the  artitieial  and  do  not  command  as  liigh  :l  jn  inv 

Formerljr  the  iron  oxide  pigmenttt  made  in  tliu  Uuited 
States  did  not  contain  more  than  50  per  cent  of  iron 
oxide,  the  higher  grades  l)ein).'  imported.  l{(>cently, 
iioweTcr.  the  use  of  a  crucible  furnace  of  $peuial  design, 
which  gives  good  control  nf  the  heat  and  «rf  tlte  oxida' 
tion.  has  niis.  d  tiie  grade  of  the  product  to prncticall;- 
100  per  cent  of  iron  oxide. 

Tmpi-ovementK  have  also  been  made  in  the  wet  proc- 
ess, chiefly  in  the  sii))stitution  of  meelianieal  appliaiici's 
for  hand  iaixir^  which  lias  IcHiiened  the  cot»t  of  produc- 
tion and  given  a  more  uniform  product. 

Of/,,  r  ,,)i„.  V'll  fi!</iii,  iitx.  -Among  otlier  minerals  used 
in  part  in  the  uianufacture  of  paiut^  aro  barytes,  nsbe^- 
ixm.  graphite,  and  nsphaltum. 

The  minenil  is  geuei-aily  prepared  as  follows:  The 
crude  ore  is  hand  soited  and  tho  Umc*tone  rock  and 
other  foreign  materials  removed;  the  selected  ore  U 
then  cruslnMl  aii*l  lioileil  in  dilute  siilpliiiri>  :i  'id  in  <irder 
to  remove  any  remaining  inipuiitie^.  chietly  iron  oxide, 
which  may  impart,  a  tint  or  color  to  the  jirodncfu  The 
mntcrial  is  tlien  th'  1 1  u/Lh'  T^  a-tn  il  after  lK)iiing  lo  free 
it  from  acid  or  soluble  suits  and  is  tiitcly  ground  and 
put  on  the  market  in  four  varietieit:  No.  1,  No.  3.  No. 
3,  ail  '     lloiirni'"  or  water  sorted. 

liarium  sulphate,  known  lui  *"  hlaac  lixc,"  whidi  lia,s 
been  precipitated  artificially  a^  a  by-product  in  some 
<'iiemical  industries.  i>  ii»ed  to  a  coiisiflorn'ile  extent  as 
a  liller  ami  pigun-nl.  It  iisi-  nmrc  btKly  loul  jiit-jifer 
capacity  and  covering  jMjwei-  than  the  iiativ*-  mineral 
hariie.  for  thi'  reaoon  ttiat  it  is  amorphous  while  barite 
is  crystalline. 

The  <'liief  Use  of  Imrite  is  us  :i  pigment  which  i>  usu- 
ally mixetl  with  white  lead.  In  the  I'nited  States  it  is 
regarded  as  an  udutteuiut  which  depreeuilcti  the  value 

of  the  |uiiit.  hut  In  Euvope  it  is  coniiidered  a  valuable 
ad<lition.  and  in  many  casesi  a  pigment  composed  of  a 
mixture  of  barite  and  white  lead  is  constdensd  nioru 


.serviceable  than  white  lea«i  alone,  for  the  reason  that, 
owing  to  the  insoliibili-ty  of  Inirite  in  aeid>.  it  imparts 
•dasticity  to  the  mixture,  gives  a  gn-ater  liody  to  the 
paint,  and  resists  the  influence  of  tho  weather  better  tlian 
white  lea<I  alone. 

.V  eonsidenihle  ijuantity  of  barite  is  used  in  the  form 
of  lithophone.  which  i.san  artitieial  compound  *if  barium 
sulphate,  xine  oxide,  and  zinc  sulphide,  olitained  by 
pr(>cipitating sine  sulphide  an<l  barium  siil)>hnt'  by  a 
mixture  of  solutions  of  ziii<-  sulphate  and  barium  sul- 
phide, the  precipitate  being  washed,  dried,  anrl  calcined. 
A  ty]>e  composition  is  given  as:  Barium  sulphate.  OS 

j  per  cent:  zinc  oxiile.  l.'l  |>er  e«>nt:  and  zinc  sulphide, 

1  54. ^  p<-r  cent.    The  com|>osition.  Iiowever.  vnHe«i  with 
(he  diti'erent  mtiki's, 
Asiieatoii  can  hardly  bo  chw^  a^a  pigment,  although 

'  when  tucd  as  a  liller  its  white  color  lighten:*  the  color 
of  the  material  lo  wliieh  it  is  adth'd.    The  <  hief  IMO  of 

;  anbestoa  in.  paint  mannfac  t  nt;  'm  to  yield  a  so-ualled 
noninflammable  or  ftre^u  > "  >  i  paint.  The  fibrous  varie- 
ties of  talc  are  also  us<h1  for  this  purpose.  Only  a 
small  proportion  of  the  total  production  of  N«be»to«  in 
the  ITnifed  States  is  utilized  in  paint  manufacture. 
Hoth  the  natural  mineral  and  the  artiiicial  pru^luct 

,  made  in  the  electric  furnace  are  u«iod  a«  a  black  pigment 
and  in  pendU,  crayoni<,  and  in  aiove  poliish.  llie  color 
of  the  pigment  is  a  dull  black  and  periiuuient,  and  on 

1  aocouul  of  ita  re!ii8tance  to  the  action  of  the  atmusphere, 
i»  well  as  that  of  ordinarx*  chemicals,  it  is  of  great  value 
as  the  iNisis  of  a  protective  paint  for  coating  oxidlsable 
metalii,  cbicdy  iron  and  steel. 

The  purer  grades  of  asphaltum  are  largely  used  as  a 
basis  for  the  manufactun'  of  u  black  varnish,  and  as  a 
proti<cti\i>  ^tainl  for  the  interior  of  chlorine  stiil.'i, 
MeHching  powder  chambera,  acid  tanlii^  and  like  nppa- 

:  :Un-,     .Vsphaltlllii      ii"!  acted  upon  by  m  .lii'arv  rlnMni 

ci»l.s,  and  for  this  rcjusoii  it  i«i  iuvaluabU;  for  protecting 
stmctnreA  of  iron,  nteel,  and  even  wood,  which  would 
I  '  r  ijiiilly  destroyed  by  acid  fumcfl  unless  coated  with 
some  inert  material. 
Whiting,  or  Paris  wbitei,  is  composed  of  calcium  car- 
iiute  (CaC'Oj).  Calciiiiii  carbonate  occur-  piite  e.>Cteil- 
sivcly  in  nature,  eittier  in  the  cry.'«talliiic  funu,  as  the 

I  Well-known  minernl  calcite,  or  calc-spar,  or  in  the  eom- 
jmet  form,  sui  !.  :i-  niarble  and  limi'st.oiir .  .n  (he  soft 
(MtmiMiet  variety  known  um  chalk.  It  is  produced  avti- 
ticially  as  a  by-product  of  many  chemical  operations. 
The  whiting  used  in  commerce  is  genenilly  pri>iv:ir''d 
Ity  griiuling  ami  levigating  \mrv  chalk,  large  di  pusils 
of  which  occur,  notably  in  Kngland  and  France.  The 
chief  u.se  of  \s  luting  as  a  i>igment  is  to  iiii>dify  the  shade 
of  other  pigments.    It  is  also  largely  used  vm  u  bu^ls 

I  for  w  hitewash,  and  when  mixed  with  from  15  to  IS  per 
cent  of  linseed  oil  it  forma  putty. 

I 
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Tabu  8.— DETAILED  8UMBIASY;  IMS. 
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STEEL  HARDENING  METALS. 


By  Jotii;pH  JIvuK  I'katt. 


I'lidfi-  i\w  lioiiil  i)f  haidt'uiug  lUuUils  lUt!  iiKluiicil 
th(>«'  nif'tsiU  iisi'ilorexperitmntod  witbinthohardeniii^r 
of  st<»('l.  altlioitt^li  soiiu'of  tlii'ui  lire  \iM-d  iiioro  t;i>n«'nillv 
for  other  piirpo.^os  in  the  form  of  <'oiii|>(>uiulr'.  I'lu- 
metals  belong' inj.^  tu  tlii>  clax  iirc  iiit-kcL  rliroiuium, 
tuii)r>t«'ii.  inoly  iKtciitiiii.  lidtniiiiM,  iir.iiiiuin.  and  vana- 
dium. Tix'  statistic  s  in  (his  ri'(M>rt  n-latc  to  the  pro 
ductionof  tln'on>  from  «iii>  h  these  metals  iiiv  ohtaitii'd. 
<'\ccpt  that  the  H<^iir«'>  foc  iiickol  and  ctihalt  an-  for  the 
nuitte  made  at  ihcniiiH's.  In  the  mineral  cla>.>jlii:atioiis. 
ehromikun  ap|H'ars  as  i  hroine  ore.  nickd  a»  nickel  and 
cohalt.  aixi  titanium  as  nitile.  Nhtn<<^iiiC};e  iiaturall}'^ 
comes  tinder  the  head  of  sieel  har(h>iiin<r  inctals:  hut. 
on  ui-eonnt  of  its  comparatively  iarj^^e  priHliielioii.  it  is 
treated  separutely.  Nickvi  aud  chromium  ha\c  U'en 
prosentod  separately  at  forcior  censu-^en,  hut  th«!  Htutis- 
tioM  of  the  remaininif  tnetAk  have  not  been  proviouiily 
tdiowu. 

The  Dtaiigkics  collected  at  the  oonsns  of  191)3  for  the 
stBRl  fattvdentnj;  metals  are  summarized  in  Table  1. 


NLItril.iT  1^1  Iriitifv   

NLirjit"  r  .ki  'i[.t  taVir-    

>jil.ir-.Tl  olli.  ljil.,  .-I.  TH-.  •  'i- 

Viiiii  U  : .  ,  .   , .   

s,.l.-,ii.-.  ,   

rt  iiri  .-..r:i. 

A'.t'fitiri'  niiit:l"-i-  

I  I'llll  M  Jlft"-. 

I  .-u'riM  I  n.irk  

^ti-'-c^'ilaiM-Miis  .  \|.t'ii.i  -  

1  .i-t  .ir  sulii  ll—  i.li  !  i.iiil.  r;.il-  , 
}T<"til--r :  ■ 

unajijitv.  Hh.vrHttiL*  

Valm  


TatHl. 

HtCT 

rnMitliln 

Htul 

^  111  111 

•  liuni. 

Ul  iithi-r 

hiinU'li 

■i 

s 

a 

4 

i 

Si'  ii:. 

e.. 

jl7  nil' 

52  1  11 

<  ' 

•Ul.717 

' Incttrilw mwiim iw tolloWK  Chtomeorc.  J;  molybdenum,  l:  nlrki-l  i.n<I 
roUt.  a;  fttad  rtalUv,  t. 

*Tfai! lUlilei]  BtaMoOcnUiBiial  Survey  doc*  no<  report  th«  miIih  n!  iui<i;i>l<'U 
•nd ualybdeiMiBi, unr doev  It  uiulrr itiiiielawilttMllon  preseui  rlK-  i.tiu  r uit'tnU. 
TIieKp(ii!tIi«iib!le»II>f«ri1ie(c<lii6iI:  Cnr enlMlt,  ni« oxide  i<it  (<iii>'i|  fmiu  ihi^ 
nrf;  while  Cenims  fteufM for  tli*  nli-ki-l  hihI imbnlt  matt.-  :ii  ih.  ninn 

l{e>ii|..>  tiie  mines  rejHjrtiiig  u  pru4iuc-tiuii  duriug 
1902.  7  uere  idle.   These  have  been  worked  to  ^me 

oxteti!   'jii  in  j  1  he  ])ast  few  wars,  some  id'  them  In  .  ,  in 
in}^  pUMitu  t  r>.  \N  liile  at  other- the  work  has  lioen  (lial 
of  (hnelopment  to  pnAc  the  e\i>(cne«'  of  ore  in  <|nan- 
tity.   The  uncertainty  of  the  demand  for  mo^st  of  the 


ores  has  heen  the  principal  cause  of  th4»ir  iionprodiic- 
tion.  Thes4»  idle  mines  wore  distrihufe<l.  hy  states,  us 
fidlows:  Arizona.  1;  California.  1;  Colorado.  Nevada, 
1;  and  Wiseonsiri,  I.  Thoy  were  owntnl  hy  .">  indi- 
viduals and  '2  ineoqioi-ated  companie-.. 

The  tn«:il  numlier  of  mines  operated  in  I'-X'-j  was  12, 
dislrii.uini  amon^,'  7  states,  as  tollows:  California.  I; 
< 'olonido.  ti;  (.'oniH'etient,  1;  Missouri.  1;  ()ie«.'on.  1; 
\'ir<finia,  1:  and  \\'ashin<:ton.  L  Of  th<'se  12  mines. 
4  ;>  in  Colorado  and  1  in  Connecticut  -  produced 
tunj^Hten.  and  H— all  in  Colorado— prod i a vd  uranium 
and  vanadium.  Where  thorn  ore  l«rss  than  3  otJeratorB 
mininij  any  one  ore  they  are  included  in  **all  otht^rs."* 
Of  the  12  opfMalois  enjrajred  in  the  produ<  tion  of  these 
luetaK  a  were  individual,  1  a  lirm,  and  3  incorporated 
companies. 

The  total  value  of  the oatstandin^;  capital  stock  of  two 
of  the  ineorporatfd  companies  was  f^OO^UMU^  with  nO 
Itoiided  indeh(ediies8.  The  entire  anthorizcd  atoi^,  all 
of  wliioh  iA  common,  hatt  been  icwued,  the  «haroa  num- 
beriof  1,001,000.  I 

Of  the  throe  incorporated  <'ompanicfl,  one  which  pro* 
dueitl  ruckel  and  cobalt,  is  not  included  in  this  talde.  for 
the  reaaon  that  lead  whs  its  principal  product,  nickel  and 
cohalt  befn^  merely  hy-pi'odui-t<<,  and  accordin^y  all 

i-tatistics  for  this  company.  «itli  the  cxcepiion  of  the 
<|uantity  and  value  of  the  nickel  and  cobalt  produced 
hy  it.  are  included  in  the  report  on  lead. 

J'li'ih'i  l!<i,i. — The  total  production  of  tliesr  \  arious 
ores  reported  in  wtt8  4,441  short  tons,  valued  at 

!<S.S.717.  Of  this  ])nH]uction  86.7  per  cent  of  the  quan* 
tity  and  .">7..')  jH'rcentof  the  \alne  consisted  of  unniiuin 
Hiid  vuiiadiunt,  tho  remainder  being  nhout  1  part  tung- 
Hten  and  8  parb;  '^all  othei^."  In  quantity  the  produC' 
lion  of  chrome  ore  was  second,  or  next  to  uranium  and 
vanadium,  but  in  value  \va:i  liftb.  Tun^len  ranked 
third  in  quantity  and  fourth  in  value;  ititile,  fourth  in 
ijuantit  \  and  sixth,  or  lowest,  in  value;  luckel  and  cohalt, 
tiftii  iuiiuiiniity  aud  third  in  value;  while  niolyhdenuni. 
making  towc«>tt  in  quantity,  waa  second  in  ^'alue. 

The  nick  I  1  in!  cidialt  ore>  wei-e  coruentrated  into  a 
matte  which  was  vahn  d  at  $:»>2  pi^r  ion,  of  wliicii  value 
abont  five-sevenths  whs  due  to  the  colwH  contents  and 
two>aevenths  to  the  nickel. 

I,  ytKi.) 
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TIic  fivt'infio  valiio  por  tmi  ro^'oivcd  for  tlir  chroiiio 
ore  ill  JltO:>  was  ifH.^t*.  A  .-taiuliiid  oliioim-  oro  coii- 
tailli^  oO  jwr  <'t'nt  of  cliroiiiic  oxi(l<'  (('i  jO  ),  Im)  for 
I'vcrv  unit  uIkjvo  thin  thcr*-  K  incrruso  \\\  viilun  of 
from  7r»  cont.'s  to  ?!l  per  ton;  wliili-.  on  tlii*  otiu-r  Imiul, 
lliere  is  a  much  gvttt/te  dednctioti  t<>i  <>v4>ry  unit  lioluw 
;■)<"  \)i-r  cent.  For  sonit'  uses,  as  in  the  linin}^  of  fur- 
naces, c'ili'uiuo  oi-es  us  low  at*  4.0  ptr  wut  of  ciiromic 
oxide  am  be  u-mhI. 

TIio  rcport<id  valuo  nf  crucU-  lunysti'n  ttrcs  xaiiccl 
from  iN^JJfs  to  ^5  )>(-r  ton.  Before  this  ore  is  put  on 
tile  uiarket  it  is  more  or lestt concentrated.  An  ore  con- 
tuiiiin}r  fr»»iii  to  7'»  per  eent  of  tun>;rstic  o\i(l»'  will 
hriiij,'  in  the  jfciionil  niarixet.  from  Slo:i  toS^iMi  per  ton. 

Molybdenum  -  have  l)eon  valued  at  from  j!10<)  to 
I^I/hX)  per  toit,  but  the  actuul  market  value  fur  thvm 
ores,  when  thej  are  in  consttant  demand  for  manufac- 


turinj;  pnrj)oso>,  will  l>e  nearer  Jf'liMt  per  ton  f or  »  SO  to 
5.">  per  <!ent  ore  free  from  copper. 

The  valiie  of  uranium  and  %-iiiiiulium  ore«  is  iiboat 

i?l:i.t;.'-t  ]>er  ton  for  crude  ore.  whieli  averuijes  from 
to  !t  p(>r  cent  of  the  o.\i<le>.     When  eoiieentnited, 
these  ores  will  brinj^aa  hijitb  n>  >^:;2i>  ikm-  ton,  the  prices 
varvinjr  with  the  percentage  of  uranium  and  vanadium 

oxides. 

The  titanium  reported  at  the  census  of  19(jfi.  which 

was  all  in  the  form  of  iiitih-,  was  valued  at  Sl'J.'io  per 
toll,  this  ri-]>ri''eiitiuj,' a  crude  pro<lucl  w  hic-li  hud  in)t  in 
any  way  heen  ■  nn  i  iitrated  or  selecte*!. 

Tahle  "J  shows  the  proilnetion  itf  niekid  and  eohalt 
oxide  in  the  riiite<l  State.^  fiuiii  domestic-  ore-  from 
ISS'.i  to  r.ity;  also  iiu}>orti4  and  exports  of  nickel  o\i  le 
and  matte.  Moal  of  the  im|)orts  are  from  Caiuida,  in 
the  fonu  of  matte,  the  re6niii;r  >n>iii<;  duue  iu  thi^  coun- 
trv-  The  exports  are  hirgeJy  to  the  United  Kingdom. 


Tavmi  B.— production  OF  NICKKI.  .\M>  coliAI.T  (tXIDi;  KHo.M  iioMKSTIC  ot!i>..  WD  IMPORTS  EKT£ft£I>  FOR 

("ONSIMI'TK  iN;  i,s.s!(  TO  Al.so  HJis-  isM}  T<  >  !'.«>•.', 


[Culap^iirU  from  i>i(>li' 


OBB8. 


Mini-nil  Ki'vnirct  74  ,,f  (It.-  \  iiili^l  >li)lt'>,  i»/J.J 


VMk  SXIUSM  I 


■KBll— 


Vitluv. 


tm.. 
im.. 
lau.. 
im. 

I«»4.. 

tms. 

18tW.. 
1900., 


■itriit.eii3 

lUw«l» 

I'l,  yj-} 

U,  111''. 

10,  :iirj  ' 
I- pi  I 

TUT 
11,l;r. 

.11 
'.I,  Tl  '.  ' 


71.0M 

fiO.  TA'I 
I'.'T 

.1,  ..v^t 

I.  K't 

T.  sSi 
.',,'.<*, 

i 

■J,  Till 


Qnnntti}' 
(pntliuUil. 


•.788 

7,300 
7.S6* 
^.  I.*.' 

ir-c- 

IHTHI 
I'.'  .'Oi  , 

i;..'iT  ■■ 

1.  ITI 

1,1.  Mi) 
■J,  TM 


Total 


SW.  188 

r.-.ti,  <i:;T 
Ml,,  sm; 

!..'>*:;, 

1.  :;^'r. 


'  kt  1  fniti:  4  iinndijiii  iiittllr* 


Tht!  pi-oductiui)  of  lueiallie  nickel,  from  li>*5»  to  1!»IJ2, 

in  the  prineipol  pitKiiK<in>r  countries  of  the  vrorld  is 

given  in  Table  3.  The  French  inamifacturers  olitaiiied 
ibn  ore  from  Mew  I'aledonia.  Uccaiiiu,  aud  the  Uer- 
man  from  New  Caledonia  and  Norwnj. 
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Small  quautiticA  of  tuiigfiteii  ore  <wolframite>  and  of 
tungaten  iron,  valued  at  $T,046,  wei'e  imported  during 

The  iii'iUiiiiiii  mid  \ aitailium  ore- are  mostl\  e\piir|.ed. 
Salts  of  the  met:ils  In  the  \alue  of  ahoul  S],~..imio  haw 
(keen  anniiall\  iiiij  >!'led.  Thp  Vftlue  of  these  imports 
lor         wu-  s-l.'.ilfl. 

Emplt>;/'-x  >ni<l  "•(/'A  -'.— The  aggregate  ljumher  of  all 

classes  of  employees  and  w:i<_'-i'  emiers.  iis  j^iveti  in  Tahle 
was  •>'.*.  who  received  S:ii.ti.>l  in  .salaric.s  and  wage;!. 
( )f  thi'se,  A  were  dassiiied  as  salaried  employeea,  receiv- 
iiij;  S^>.T4t'  ill  •■ahirie'-:  and  :i»>  as  wajre  earneis  who  were 
paid  >(2o.ii|  1  in  wajres,  Iiiclude<l  with  the  o  sillaried 
employee-  wii-  1  foreman,  employed  underground,  who 
reei'ised  i^l.-'ioo  -alary.  Of  the  'M  wage-earners.  !.'> 
were  eiiiplnye<l  underjii  nuiKl,  all  of  whom  were  ela^«sitied 
as  miners.  To  thi-  nuiiilier  of  uiiilerj^rouiid  workeiH 
-hould  i>c  added  the  foreman  daiiriilicd  a-s  u  salaried  em- 
ployee, whidi  would  make  the  total  number  of  under- 
ground employees  16. 


STEEL  HARDENING  METALS. 
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Tlie  Wiiges  received  bv  lhe.>!«'  2»>  wage-tiartitirii  varied  i  wirncia  was  <>tiiplov»'il  was  .)uly,  wlion  the  numlKT 
from  76  cents  to  9it.S4  per  day;  IT,  or  05.4  per  cent  of  '  reached  42.  The  minunum  was  in  January,  when  only 

the  total  niinilM'f.  m-eivcMl  from  ?H  to  §8.24  i"  r  diiy.     1")  wen-  i  intilnvcif. 


Tlmt  i-elutivvlj  bigb  wagesj  were  puid  to  ibcNi.-  muj^i;- 
earners  fa  due  to  the  fact  that  most  of  the  minin^f 

of  steel  hnrdi'niii<r  iiictnl-:  was  in  the  ^Vc-^tciTi  ^ttites. 
The  nioiilh  in  wliii  li  llie  larjjest  luujih*  i'  i»l  watf^* - 


Tbe  |)rudiictiuii  of  chruuie  uie  iu  Uie  Uuitcd  States 
and  the  imports  of  «brome  ore,  chromate,  etc.,  from 
to  1909,  indttme,  are  ^ven  in  the  following 

table: 


Table        I'UoIjUCTION  Of  CHKUMK  OHL  IX  THE  UNiTEli  STATfc>;,  ANU  IMl'oKTei  l)K  CilHOMt  OKK,  «;HItC)MATK, 

ETQ:  1889  TO  1902. 

[fnllol  KUlcs  iintliigleal  iHurvey,    JIiD«ral  KaOUttOuf  the  VuHvd  i»Ml«»,"  IMU.) 
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The  total  amount  paid  for  supplies  and  \  ariouii  other 
expenses  was  $5,212.  Of  thU  amount  $3,653  was  for 
.su|)j)lie<  and  materials,  and  it'7:!.%  foi'  rent  of  olHees. 
taxetf,  etc  The  balance  of  $825  was  paid  for  coutmc-t 
work. 

The  total  amount  of  mechanical  j>ihm  i  n-i  i!  in  the 
production  of  tlie  orei^  of  the^Hj  steel  luirdeniug  m(>Uils 
was  310  horsepower,  850  of  which  waa  fumiihed  by  >'• 
steam  en^riiies  and  60  by  water  wheela.    All  the  water 
power  was  rented. 

A  detailed  eummaiy  showing  the  atatiatics  of  the  |)ro- 
diuiion  of  fiteel  haedening  metala  during  1902  ia  given 
in  Table  5. 

DESCRIFTIVE. 

CHROME  OBE. 

Chrome  ore,  or  ehromite,  which  contains  the  metal 

chromium,  was  the  lirst  of  the  mineraW  containing  any 
of  thttm  steel  hardening  metala  to  be  mined  in  the 

I'nited  .States  foi'fonuDorcial  purposes.  The  disrovery 
of  chrome  ore  in  this  country  watt  made  about  1820'  by 
Imac  Tyson,  jr.,  at  Bare  HiIIh,  Md.,  7  miles  north  of 
Baltiiiiui  r,  lait  the  tleposit,  t)einfr  scanty  uin!  pnoi  .  \\ 
»oon  alMindoned.  He  afterwards  found  the  mineral  at 
Soldiers  Delight,  abont  15  miles  northwest  of  Bnlti 
m<ii.\  111  lsy7  hi<  atti'ntion  was  attracted  by  the  ap- 
pourunce  in  the  market  phuM  of  Baltimore  of  a  uiau 
from  back  in  ttie  country  who  bad  in  bia  wagon  several 
lumps  of  a  heavy  blaok  mineral  which  he  waa  ndng  to 

•The  Mbuxti  Industry,  Vol.  II,  |M«e  191. 


keep  a  barrel  fr«)m  ruilin^r  aliout  in  lii^t  earU'  Upon 
testing  these  lumps,  Mr.  Tyson  fonnd  the  mineral  to  be 
ehromite  and  U>ariie«l  that  it  was  from  Harford  county, 
a))out  27  miles  from  Baltimore.  Thi«  wait  the  begin* 
nin^r  of  ebrome  mining  in  this  country  and  of  the 
<-hrome  iii.Iii-~tt  V  .■(*  t'm  Tysons,  which  was  later  supple- 
mented by  manufatluring  processes  and  has  continued 
down  to  the  present  time.  In  the  next  rear.  1838, 
ehromite  was  dis«'overed  in  IjincasttM-  i-onnty.  Pa.,  and 
the  control  of  thi>i  property  was  also  obtained  by  Mr. 
Tyson.  It  was  afterwards  develofied  into  the  famons 
Wood  mine,  which  has  produced  alKiut '.♦."), (MN)  tons  of 
chrouiite.  Chromite  mining  in  Maryhuid  and  Pennsyl- 
vania continued  for  a  great  many  years  until  many  of 
the  deposits  or  pockets  of  ehromite  were  worked  out. 
Aljout  the  time  the  ore  began  to  grow  scaix-e  iu  theae 
statei^  it  was  discovered  in  California,  and  for  a  few 


riii'ji'fdf  t1i(ui-:uids  of  ton-.i 


,1 


yi':ir-  ii  rn 

Haltimore.  Wheu,  how  ever,  the  importation  of  chrome 
ore  began,  about  1684,  the  chrome  mining  indnstrr  in 

tlie  I'nited  Stutew  lH"_rriii  tu  il<  <  lim  .     'PlicTr  Mn*  known 

de)R)sits  of  this  minentt  in  ipiantily  m  California  and 
North  Carolina,  and  |)rol)ably  deposits  exist  in  Penn- 

-\  1\  iiiii;i  :iii'{  Maryland;  but,  im  Mi'munt  of  thf  Inw  ]>rice 
at  whit  h  the  foreiffn  ore  nut  be  iauiied  at  liaitimoiv, 
but  a  small  portion  of  that  used  in  the  I'nited  States  is 
mined  here.  New  uses  for  chromium  and  the  construc- 
tion of  i-aiiroads  throujrh  some  of  the  chrome  fields  will 


'  TrmiiM*'tiiiu«  u(  the  Aiumi,'iiu  lustitntv  i.i  Mining  Kagiiieurs,  Vul. 
XXV,  page  4»7. 
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uu(iuul)ti;dly  causi'  mii  in(-t'i>ii.si>  in  thin  iudustry  tluriuj; 
tbe  next  few  ycurn. 

The  uses  of  chromit*',  iit  present  flir  nnlv  -rmrce  of 
cbromium,  can  be  ivadily  divided  into  tliive  licuda: 

1.  Ah  a  mineral:  In  the  mannfactnre  of  bricks  an 
lu'Hi'tli  liiiiii<rs  for  Imsic,  oiM'ii-liearth  furnaces,  and  for 
wati?r-Jik;ket  furiiacej^  in  uopjier  ^iiiclliug.  Fur  thcii& 
piirpoHes  ores  eaiTying  am  lowm  40  percent  of  chromic 
oxi<Ic  ("111  'i''  Used.  It  is  aI>o  proImM'"'  thnt  clironiiti' 
mil  Ix-  u>ed  to  itdvuutoge  iu  utiier  furuiues,  v^pecially 
where  it  is  desirable  to  use  flnor«pHr  as  a  flux. 

•2.  In  chroniiuin  allitys:  C'hroniite  is  used  tn  ;i  >  lu- 
i»idura(de  extent  in  tiio  prepamtion  of  a  ferro-i  hroiniuui 
alloy.  The  preparation  of  th!»  alloy,  which  h  u»ed  in 
thi'  niiiiutfacture  of  urnior  plates  and  arnior-plate- 
pien'ing  projoctilot^,  liit.s  iHX'onie  u  ver,v  important  in- 
dustry. The  feri'o-nit^el  alloy  U  alno  need  in  the 
rnannfaeture  of  armor  plate.  It  i>  I'l  -if  'uHy  made  l>y 
the  atldition  of  these  two  alloys  of  iron  to  molten  »t«el 
before  it  ie  met  into  the  ingot;  they  produce  a  more  or 
less  homoj,'!' neons  tripK'  alloy. 

8.  In  cliiouuinn  sjilt.v:  The  tiist  use  of  i-hruinitc  wiis 
in  the  prepaiation  of  tbp  mits.  ohrotnate  and  bichro- 
t  mate  of  iK)t!Lsli,  used  in  dyeinj;,  taiminj.',  and  in  the 

iuanufaeture  of  pigiaent^t;  this  <ontinue.'*  to  be  its 
chief  lose.  It  was  about  1800  that  the  value  of  these 
suits  as  pi^rments  was  diseox  ered.  Imt  it  was  not  until 
Iho  discH»very  of  deijosits  of  ebrouiite  that  they  were 
used  comiuereially.  Some  chromium  salts  are  ako 
used  for  medicinal  purpa«eis. 

NICKRL  ANI>  OOlULT. 

\IckeI  and  cohalt  nuniiit.''  in  the  I'intvd  .*^tates  l>cjj5«ii 
probably  in  ls<l:^  witli  the  openini;  of  the  (Jap  mine,  in 
Lant^tei*  eounly.  Pa.  This  mine  \\as  worked  almoHt 
contiiuiously  and  vefj'  e.xtetisively  from  1S»>8  until 
IsKo.  iiiid  xsas  the  only  niekel  mine  then  worked  on  the 
.Vnieriean  eontinent.  With  the  diseovi-ry.  however,  of 
the  nickel  de|)osits  in  the  Sudlmrv  dLstriet,  Ontario, 
Canada,  and  the  moderate  jiiiees  which  pivvailed  for 
nickel,  work  at  this  (ia|>mine  hepin  to  decrease,  and 
alMiut  Ifvltl  ceased  alt<<jreti»er.  It  ia  very  probable  that 
there  are  still  <.niod  de]iotiits  of  nickel  ore  in  quantity 

in  llii>  mine  and  tliat  in  the  near  future  it  «ill  apiin 
becoulo  a  producer.  Since  IS^l  mo»%  of  the  nickel  and 
cobalt  produced  in  the  United  States  has*  been  at  Mine 
Lauiotte.  Mo.,  where  it  has  been  obtained  as  a  by- 
prodiiet  in  lead  niinin};.  Attempts  were  made  to  mine 
niclcel  in  North  Carolina  about  1890.  and  althonjxh  the 
mineral  jjentliile.  a  nickel  silicate,  wa-  found  in  some 
quantity  at  a  nuinl>er  of  place*,  then?  was  only  one 
phice— ncar'Wehster,  Jackson  county — ^that  gave  any 
intlication  whatever  «if  containiiiL'  i*  in  i  Ntiniiercial 
quantity.  Considerable  work  vva>  done,  Init  in  ItHtl 
tlie  mine  wma  cloned  and  remained  so  until  1909,  when 

the  shaft-  ;t!l'!  illift-   were   iciiji./lii-i'  imt 

loaU^  of  oir  were  shipped  for  experimenlid  purposes. 


There  luk$  also  been  suiue  development  of  nickel  depos- 
its in  Oregon  and  Idaho,  and  a  few  tons  of  ore  hare 

bi .  11  stiipp<>d  for  expi  riniciital  purposes,  bot  none  of 

Ihu  mines  can  be  called  producer^. 
The  first  general  use  of  nickel  commercially  was 

probiiMy  ill  (he  niauufactur  t'  <>(  <  ierinan  silveror  allrntn, 
an  alitjy  of  zijie,  eopper,  and  nickel.  Article*  luaUe  of 
iron  and  plated  with  nickel  have  to  some  extent  replaced 
thrisi' niuli  (rrnriun  -^ilvei'.  .\iiofhor  of  the  earlier 
Uses  of  nickel  was  for  coiiuiye,  which  is  yet  carried  on 
qnite  oxtenrirely  by  the  United  Statett  and  many  of  the  * 

European  <ountiie.s.  With  the  introductii»n  of  nickel 
in  the  manufacture  of  a  .special  steel  the  demand  for  it 
has  largely  inereased,  no  that  thin  nse  of  the  metitl  has 
iH'cofur  tlic  iN'  -t  im|)ortant.  I.ar};e  «piantities  of  nickel 
steel  are  used  in  tlie  manufacture  of  armor  platCi>i,  tur- 
rets, propeller  ehaftft.  crank  shafts,  etc.  Another  use 
I  that  has  received  favi»tn'ili  r-rt!!-irh>ratiou  is  in  tficman- 

iufacture  of  nickel-stin-l  mils,  which  were  tirsi  us<h1  by 
tbo  Pennsylvania  Uailroad  Company,  and  evidently 
(jave  entire  satisfaction. 
'      (.'obalt  is  put  on  the  market  a.s  the  oxide  iUid  used 
j  almost  entirelj'  for  coloring,  glaaa,  porceUun,  and  «imi- 

,  lar  mlwtanees. 

I 

I  TL  NOSTBN  AM>  Ml  >I,V  nOKNUM. 

The  minin<r  (»f  timj^sten  aiul  moly Inlftiiim  f)res  in  the 
I  I'nited  States  has  become  an  establi-;ii  d  industry  vvithiu 
the  past  few  years  t)nly.    Tunj^sten  ores  were  mined 
in  Colonido  and  Connecticut,  and  molybdeouin  oresiu 
Washington. 

Until  lately  the  uses  of  these  metals  were  few.  re(|uir- 
ing  a  comparatively  small  amount  of  their  saiUi  to  ;iat- 
ixfy  the  demand.  The  salts  of  tunjBfsten  were  used  as  a 
mordjint  in  dyein<;  and  printing:  and  as  tireproof  mate- 
rial for  wearing  apparel,  while  the  piincipal  use  of 
molybdennm  was  in  the  mnnufacturc  of  ammonium 
molylfdate.  U'-ed  hy  cln'mi>ts  in  tiie  (U'termination  of 
pho«<phoric  acid.  \  small  amount  of  moly  iHlenum  mlu 
is  used  in  the  i)reparation  of  blue  caniiine  or  raolyb- 
denum  blue  in  tli<>  colorinj;  of  porcelain.  The  use. 
j  however,  of  these  two  meuds  in  the  piepanilion  of 
!  ferroalloy's  has  led  to  an  increased  demand,  es])ecially 

for  tutiL'^'i  I  '■'  I'i'  'i.  when  added  to  .-.teel.  inci-4'ases  its 
j  liardnes^  au«l  ttuiifhuc**,  and  i.->  believed  by  some  to 
I  make  it  superior  for  certain  purposes  to  any  other 

ruamifactiu-erl.    '!'nri(^>,ten  steel  i>  also  i.-^' ■  in  l!i<'  niavi- 
ufacture  of  tool  steel,  sprinjr  steel,  and  soumliny  phites 
I  and  wires  for  pianos,  where  liardneBS  and  strength  are 
e.sj>ecially  desired.    Molybdenum  sti'cl.  the  benelicial 
1  properties  of  which  are  .>iinilar  to  those  of  tun^^sttui,  i.s 
I  beginning  to  be  used,  but  in  much  smaller  quantity. 

KUTILG. 

I     Tlie  only  titanium  mineral  mined  for  eommercial 

purjioses  is  ruiili  .  a  ritauium  oxide.  Titanium  was  for- 
merly eonsidertni  one  of  the  very  rare  metals,  but  it  has 
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uuw  Wen  proved  to  be  ouu  of  the  coiutuuuer  cicuieute 
and  19  verr  widpty  distributed.   In  th«  future,  besides 

rutilt'.  f'lo  I  'lii  f  (oniiiiiTi  iiil  -uiircr'  r)t'  titaiiiiiiii  wil!  Ih> 
thv  uiineml  nieiuiccunite  (ilmuuitii),  tk  tittuiium  iron 
oxide.  Ratile  hu  been  produced  «t  Roseland,  Nelson 
county.  N  il.,  aiu!  in  Clu  -li f  (■.■iinl  \ .  I'u.  Only  :i  sinnll 
quantity  is  requii'ed  to  satisfy  the  dcnuuid,  and  tlie  prod- 
uct does  not  amount  to  much  over  100  tons  of  the  crude 
ore  per  yi-ar. 

The  uf  rutik*  arc  priiiuipally  in  tlie  wiuuiic  iu- 
diutry  for  coiorinf  poroolain  and  in  the  manufacture 

of  ;ii  tili('i:il  trotl-..  Till'  tiluniiini  oxide  will,  under  fa- 
voralili'  ton<Ution>,  iin^mrt  a  tint!  vfllow  oolur  to  tli»> 
porcelain,  and  it  is  also  wpable  of  beinir  used  with 
othor  .>ii)»stuni-("-  tf>  jiioilin  i'  vi.,Mi:,}nrv-  CMliii-,.  'I'lir 
amount  of  titaniiini  oxide  used  in  the  uiamihu  turc  uf 
artificial  teeth  is  from  five-tentfa»  of  1  per  eent  to  3  per 
cent  of  the  total  materials  used  in  inakiit;.''  tin ni 

At  the  |>ro-ent  time  no  titanium  is  used  coimtn  rcially. 
a>  fai'  as  known,  in  the  inanufaeturo  of  titanium  steel, 
although  irons  Icivc  ?h  i  i.  nnule  contaiiiiiiir  a  ecmsident- 
hle  |»eieentaj;i'  vl  lilaniuni.  the  result  of  Usiuj^  ores  foi' 
their  iron  contents  rather  than  their  titanium.  Con- 
siderable work  has  hvi  \i  iLin*  .  liou-wev.  evperilli.  rit;illy 
in  rejifard  to  the  use  and  s  uliit- of  liUinitun. steel  ami  vuih 
a  };reat  de.il  of  suceess.  It  is  prohal>le  that  the  intro- 
duetion  of  this  kind  of  steel  into  the  j,'enenil  markci 
not  far  distant.  Its  properties  of  sptjcial  interest  are 
elastic!^,  and  greater  elongation  and  ductilitj  than 
ordinary  carbon  steel. 

VHAWIPai  AND  VANADIUX. 

The  production  of  uranium  aixl  vanadium  ores  dur- 
injf  linyi  was  all  in  (.bloiiido.  They  ha\  e  liL»en  mined 
in  .small  quantities  for  a  «rreat  many  years,  some  of  the 
salts  of  nrnnium  beinjr  used  to  produce  a  pure  hiaek 
glazo  on  porceinin,  while  other  salts  are  used  in  the 
decoration  of  (flaw  and  china  ware,  >,'ivinfr  ]>ermanent 
color...  Vanadium  sjdts  are  used  in  the  i-olorinj^  of 
giast),  but  principally  in  the  preparation  of  \aiiadic 
acid,  tut  a  mordant,  for  aniline  black  In  dyeing'.  The 
use  of  unuiium  and  vanadium  in  the  manufa<'ture  of 
special  ateeh  hi  stilt  ia  the  experimeutal  sta^,  but 
enough  has  been  done  to  prove  that  they  increase  tensile 
strength. 
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0()Rt.o(  mtpiiUm 


Two  disttucl  luiueruli;  ute  iiicliKled  tu  the«}  ytalbtic^ 
a»  &ab««tos,  one  being  a  Tnriety  of.  amphibole  and  the  : 

otlior  tho  tiln ( .11-  v  iiriotyof  sorjxril  Iiii-  known  ii^  rlirr^ 
otile.  it  Is  the  latter  that  L<^  the  tnoic  valuable  uiid  foi- 
vbieh  therein  the  greater  demand.  In  the  nnited  States,  i 
bowfviT.  il  i-.  tliii-  f:u-.  princijmlly  tlK'iiinphiltok'  viiridy 
tlmt  buij  been  iniiu>(l.  The  low  value  of  Xiiii^  uiiueiul  and 
the  uncertain  demand  have  caused  a  vide  variation  in 
prodiu-tioii.  'I'lii-  tirst  foiisiis  statistic  --  t'nr  n-hi  -^tns  wciv 
reported  iu  1^><<),  when,  aiuung  uiinur  minerals  in  the 
Report  on  Mining  Indnstries,  7  mines  were  ehown  to 
bavc  Ik'' i;  ■'in  r;itr'l — 4  in  Maryland  and  1  pjicli  in 
Gcorjfiii,  .New  Vork,  aud  tioutU  Curoliuu.  The  uiuulier 
of  employees  reported  m»  17,  who  received  $1,400  in 
wages.  Thovf  \vn<  im  r(y<t  of  supplies  or  materials 
given.  The  prcHluetiou  ^>f  asbofjtoc.  was  iiO  tuns,  valueii 
at  H,313.  The  company  operating  fn  Georgia  was 
ini'or]x>n»tod  with  a  cnpitnl  of  s|(>  oitu 

Al  the  Eleventh  C  «-it^ii.^  tljcn-  rtu>  n  iuiU  of  tin- 
number  of  mines  or  esUtbli.slunent.s.  The  eapitul  Fep> 
resented  was  stated  ti>  be  !^'i,t><iO;  the  eitipl  i\  I't 
iiu  indinjif  fori'ineu  aud  oHiee  force,  were  12;  iin«l  liie 
wapes  j)aid,  not  inellldin;.'^  olliee  fone.  but  ineluding 
$l.!>iMi  for  tb'vi'lopnieni  «<>rk  in  \\  yoniiii}',  were "oil. 
The  cost  of  supplies  wu.s  Ifiiiii.  The  production  lor 
that  year  (w  hioh  was  entirely  from  California)  was  only 

30  tons,  valued  at  Sfl.SOO. 

liecauNC  of  the  lack  of  uniformity  of  the  istatisties  of 
tbenetwoye-ars.  they  can  neither  be  comp«red  w  itii  eurh 
other  nor  with  thii-^e  for  l!<o-_>.  except  M  regards  the 
qtiantity  and  value  of  the  prtjduction. 

Table  1  i«  a  rammary  of  the  »tati»tica  for  1902. 


a 

i,ni 


Prodnci: 

Onnntltr.  «hortto|]9   2.IWR 

Vuhlf    $+(l.-AIO 

'•Tiue  I'niUHl  tiuucn  Oiioiavioil  Korvty  rouma  l.WKi  aliurt  tons,  ttiiucvt  at 
tiUUjk  wUch  to  tbvpNdnet  mtrkcM.  CmiNi  mrnm  nvNwm  tb«  pnodiict 


Detailed  .statistics  of  this  iadusti-y  can  nut  be  pub- 
lished by  Atates  without  disclosing  the  business  of  indi- 

est;iMisli)iii-rit>.  for.  of  the  4  mines  fn  'Hiarries 
reported,  1  each  was  locutwl  in  (Jonnecticut,  Georgia, 
MassBchusette,  and  Virginia.  Fifteen  propertiea  that 
wen^  develojH'd  or  prosp«'eted  for  asbestos  in  former 
years  were  idle  iu  ItfOi.  Thive  each  of  thet^  were 
situated  in  Georgia,  North  Oaroiina,  and  Vermont,  S  in 
California.  an<!  1  '  lu  li  tti  I'ennsylvania.  Virj^'inia,  Wis- 
couisin,  and  W  yoming.  Aiuong  the  owuerH  were  4 
incorporated  companiee,  with  an  authorised  ca{Mtal  of 
!i-3.:,;io.iH»o.  of  wliich  !?l,«.i.).o7n,  all  connuon.  had  been 
issued.  Many  of  these  properties,  as  those  in  North 
Carolina,  Vermont,  and  Wyoming,  contain  the  chryso- 
tile  varietv.  and  i1  iin  !  'n-cn  rxpoi-trv!  that  -omp'of  these^ 
ospecially  thow  in  \  ennont,  would  report  a  niarkefcible 
production  for  1903. 

Ciiji/fii!  xttnk  <>y  ! iiriirjmrith'l  fyiii<j>'(ii!':M. — Of  the  4 
ojwrators  in  the  asbestos  industry,  '■'>  weiT  ineoi-porated 
conijianies.  l  each  of  these  l»ein<f  locate«l  in  Cotmecti- 
cnt.  <  ieorjfia.  and  Vir<;inia.  Iu  Table  2  are  shown  the 
details  of  their  capital  stock. 

Kumtwr  o(  tiHM>ri«itnk<l  eiiioinutes   . , . . .  s 

OkptMlitork  iMiied   »i nKi.yixi 

Total  aotboriceil — 

Nnoitwrof  Miam..   i.  kki.ikki 

PorToUw  n,io»,m 

ToMl  iwnpil— 

Komberofriuiiv*   I,U<>,WQ 

flWT»)uc  C!,«l«,«0» 

CommoQ— 

Antbnriw^— 

Xuinl>i'r<i(«IIMeii   l,lW.gOO 

fill  vuliK'  W.OdO.OOO 

Xamtwr  nl  almm   V7i,000 

Par Tsloc.....  ,...„..,....   n,8)9,WI0 

rrelenwl— 

Suuiberolaliuci   JS<*>** 

Cur  v»]ite     Pn,W 

MnmtarodliaM.......   UtkOW 

Pu  nine   •nt>W» 

None  of  the  companieis  showed  bonded  indebtedneas 

and  none  reported  dividends.  Of  the  authorized  capital 
«*tock,  .S7.4  |«2r  cent  of  the  total  value  liad  been  iswued, 
of  which  6.7  per  cent  was  preferred  stock.  The  capital 
refwrted  for  this  industry  is  extremely  larj^'  when 
compared  with  the  value  of  the  production  for  iy<)2 
and  with  the  ^ndnction  for  any  of  the  past  yeara  ainoe 
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Uit'  iiuliistiy  was  started.  Tbis  is  due  to  tlic  ftict  tliat 
most  of  the  conipimios  st-ndin^  tbdr  titatistice  for  1902 
woro  oi-jraiiizt'd  dnriii<j  tlio  piist  few  yoars.  when  tlx* 
inotliodsot'  iju'orponitioii  in  vo},'nc  bavi»  Ikscii  tor  bijjhly 
(•apitolned  oompaniei),  re^rnrdlests  of  the  real  valiio  «>f 
tht?  property  or  pliiiit  or  of  the  niJd'tiitndc  of  the  hiissi- 
IICSJ5  thai  could  he  imWt  up.  Tlie  eoaipanies  liave  been 
organised  mippiM-dly  with  the  idea  that  tl)4-  an)pliilH)h- 
ashestos  euii  lie  mined  iitid  miinufactnred  and  used  for 
the  same  purposes  as  the  ehrysolile  asbestos.  Were 
thin  the  ciiHt!  thi>  ciipituliziition  would  not  be  so  uiach 
out  of  prt>portion  to  the  vahie  o{  tlie  pi-o|>erlles  as  it  is. 
Tlie  eapitali/atioii  jfiven  in  the  iihove  stulisti»-s  does  not 
refer  to  usiiestos  eompanies  marmfai'turint;  prt^iducts 
from  (>hrvM)tiie  asbestos  imported  from  Canada,  but  to 
thi>se  miiiinjjf  usl)estJ>s  in  this  eountry  and  mnnufaotur- 
inj;  j)nKlnets  diivetiy  from  it. 

E>fipl<ti/,,Kii,i)l  ifiiij-x.  Of  the  total  amount.  !jihi.s7s, 
reported  as  jtaid  for  salaries  and  wajjes,  !!<S.:;.')0,  or  7r>.8 
per  cent,  was  paid  to  the  wny'e-earners.  and  $2,098, or 
per  eent,  tu  the  salaried  employees.  There  wei« 
5.8  waj^e-enmers,  on  tbe  average,  to  a  mine.  The 
average  number  of  wag«-earner.^.  as  may  lie  seen  by 
reference  to  Table  %  was  greatest  (61)  during  Oi-tober 
and  lewt  (7)  in  .Tone.  The  dnil  montlui  were  f  ixnii  .\%\\- 
imrv  lo  .July.  Imth  inclusive.  Tabh'  t»  also  shows  the 
average  number  of  wage-earners  at  each  specilied  daily 
rate  of  pay.  Of  the  28  cmployopx,  17  were  classed  as 
miners  or  i|narrymcn.  Of  these,  i:^.  received  from  %\ 
to  $1.24  per  dajr;  1  i^ecei?ed  front  $1.25  to  $1.4!^  per 
day;  and  3  received  from  H.oO  to  $1.74  per  day. 
There  were  '2.  niaehinist.s  or  bluekstnitlis.  I  of  whom 
received  the  bigbeiit  rate  paid,  which  was  from  %t.iM 
to  $3.74  per  day.  There  were  2  tirpmen.  each  of  whom 
recriv  t  i]  iVoni  $1  to  >^l  ,i'l  y<--  O-m'  nther  wa>,'e- 

earjier,  who  did  miscfllaneous  work,  rec».M%ed  from 
$1.50  to  $1.74  per  day.  The  prevaiKnfr  rate  of  pay 
was  from  $1  to  !Sl,"24.  hi  havin}.'  received  this  rate. 
The.su  cuuipurativt'ly  luw  Tuti;i>  uf  imy  are  duH  ti>  the 
fact  diat  most  of  the  miners  were  employed  in  the 
Sbuth.  wliere  the  rates  of  pay  are  mudi  lower  than 
either  in  the  North  or  the  West 

Siipjil I'rx.  iiKi/.  riitU,  and  9rtiaeelf'"i"iti.\  <  .rpetuteH. — ^The 
prin<'ip!d  item  of  exjii-nse.  next  to  that  for  wajrcs.  was 
for  .supplies  and  materials.  f«)r  which  ifiS.'i.W  was 
reported  as  havin>.'  l>een  expended.  The  miscellaneous 
expenses  of  ^si.T.'tN  were  incurretl  for  rent  of  olKce. 
taxes,  iiwurance.  and  other  sundries.  Thus,  the  total 
cost,  including  wages,  salaries,  supplies,  material,  and 
miscellaneoiia  expetiws.  was  ?«2i».8t)y. 

Mii  liiiiiicii}  ftmrsv.  -  Steam  en<.'ine»  with  a  total  of  105 
horKejM)wer  were  used  in  producinj;  the  aslx'stos,  this 
power  being  reported  by  2etitablisjhnienti« — 1  in  Georgia 
and  1  in  Virjyinia, 

J'f'ihirtliiii. — The  total  production  of  asbestos  in  the 
United  States  for  1902  was  2,505  short  tons,  valued  at 


$4«j.200.  This  production  of  asbestos  is  the  largest  re- 
ported durii^  the  period  beginning  with  188U,  in  which 

year  the  statistif^  fn'-  this  mineral  were  lirst  obtained. 
Of  this  production,  however,  l,diK>  tout*  representii  the 
rock  just  aa  mined.  The  atatistica  do  not,  tbei'efore, 
repi-esent  the  total  value  of  tin-  asbestos  as  it  is  put 
up(m  the  nnirkct.  In  some  iitstaiicesi  the  aalM^istos  was 
crushed,  separated,  and  otherwise  prepared  at  the  mines. 

.•\-  in  ^iii  1;  i  itses  the  mining  and  the  pnK  r-.-r>  tu  xvliicli 
the  mineral  is  nubjected  were  conducted  utnler  the  same 
management  and  with  the  same  capital,  it  is  inipraoti- 
cable  to  sepiiirate  the  statistics.  The  I'nited  .States 
(ieolotrical  Survey  has  published  amiual  ^tuti6tics  of 
the  <|uantity  and  value  of  asbestoe,  and  theM  are 
showti  in  Table  3,  for  the  years  from  1889  to  1902, 
inclusive. 

T.tBi.K  3. — I'l-itiiaiium  u/  luboXv*;  Jam*  tu  ISHiji, 
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.\s  is  seen  from  the  aliove  table,  there  has  liccn  a  v«'ry 
wide  variation  in  the  quantit}'  reported  from  year  to 
year,  and  also  i)i  the  value.    Thin  iit  due.  ft»  stated 

above,  t..  till'  iiii.  r  laiiil'.  uf  tln'  !i  iniiml  fm  tlii^  vurietv 
of  asbestos,  rhe  highest  prices  were  recei\  ed  for  m- 
bestoe  daring  the  years  from  1889  to  1898,  when  the 
\  alues  varied  fi  nni  S'O  to  |)er  ton.    These  hiifh 

prices  were  undoubtedly  due  to  tbu  fact  thut  i'^rlMin 
manufacturers  required  only  a  few  tons  of  asbestos,  and 
in  order  to  obtain  these  sunill  i|UKntities  they  were 
oblijfcd  to  pay  this  increase  in  price.  The  total  (|uun- 
tity  of  a«be6tOM  pniduced  in  the  United  States  since 
l^>>o  ainoiuits  (o  on!  v  !o,<»iT  tons,  w  hich  would  make  an 
aveni<re  protluction  of  471  ttxis  per  year.  The  jrrewtetst 
ipiantity  produced  in  one  year  was  l,i'(io  tons  in  1889, 
and  the  next  jrreatest.  l.o.Vl  t(»ns,  in  liHio.  The  aver- 
ap'  value  varii'd  from  !fi(i4.2a  in  18!»<>  to  !(ill,l-_*  in  IsVT. 
Jn  ]s;i4  there  was  a  decided  drop  in  the  value  of  amphi- 
hole  astH»stos,  fnmi  to  18. 73,  and  since  that  time 
the  average  bus  not  (exceeded  $18.07.  In  1  !h  the  values 
varied  frCHD  $l<i  lo  S4t»  per  ton,  the  latter  jjrice  hav- 
ing been  reoeived  for  S  tons  of  chrj'^otUe  asbestos 
which  were  obtained  fl«  a  by-product  In  tale  mining. 

The  dctuile<l  statistics  of  the  asbestos  industry  .for 
li>U2  are  i^hown  in  Table  6. 
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The  qiuuitity  of  the  ampbibole  a»bet>tu«  produced  in 
the  United  Stat»»  during  1002.  and  oonHidered  >u«  nwd, 
wiis  •_'..")Hi>  Ions,  valuinl  at  S4*;.iMi<>.  wliiU-  ihv  aiiiomit  of 
L-lirvsotilr  aslx'^tOB  WHS  valued  at  $762,632,  of  which 
only  a  <|naii(iiy  valued  at  $9CM>  was  product  in  tbis 
COUlitiv.  thr  lialaiiftt  ha\iug  ln-io  pnutirally  all  iiii 
ported  from  Canada.  The  iiuporU.  ))iililisbed  by 
tbe  United  States  Geologieal  Surrej-,  hi  i>  nhi'a  id  Table 
4  for  the  yean  1889  to  1902,  iaelusive. 
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I'alih'    shows  tlu>  piodiiclioii  <>(  a.sl.»t>ftloi?  from 
(o  l''^>2  ill  Caiiaila.  fi'oiii  wliicli  iioarly  all  of  the  minenil 
used  ill  tlic  Uiiil<><l  States  is  olit:uued. 

irniKit  *une»<i«)iagk'al  Sur?«y. "  Mineral  Kt-9oufc«<so<  ihe  I'Dltwl  state«."  ISiK  | 
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DESCRlFriVE. 

.As  is  scon  from  tlir  in't'ccdiiij;-  tnblos  iind  text.  tln' 
asbe^jtosi  luiiiiiig  iiulu^iry  in  the  I'uited  >stat«ii  i^i  very 
small,  and  there  is  but  little  ebance  of  its  increasing, 

iiiil<'s>  larfrc  t,f  tlw  (■liry'<()tilt'  aslifsfos  an-  <li>- 

i-ov<'ri>(l  and  ilcv  i-loiM-ii.    'I'lii'ii'  are  vary  lar^e  dvpu»it«of 

iiin]>lufK>l*'  aslK'stos.  )iut.  as  alroiidy  stated,  there  is  not 
sullicifnt  deiuaod  for  this  variety  to  create  a  large 

industry. 

.Vltlioiifrii  ill  many  i<  s|h'(  Is  tlu'two  variclii's  arc  sim- 
ilar in  [>liysicui  jjropcrtics.  tlicrc  is  a  wide  varial ii in  in 
-sticngtli  of  til»cr,  tilt' vhr^' .soli ic  \  :iricty  licin^  >u(h>i  u»i 
In  both  strcn<rth  atld  elasticity  to  any  aiiipliilKdc  asbes- 
tos.  and  tor  thi;*  reason  capable  of  being  used  for  many 
purposea  for  which  the  latter  can  not  be  adapted. 
Witb  respect  to  their  heat<resiBting  properties,  they 
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are  about  equal,  »o  that  when  asbe^stos  it)  to  be  used  its 
an  ingredient  in  fireproof  paint,  wall  plaster,  as  boiler 
t  ()vcriii;rs,  a-  piu  kinjr.  in  the  inaimfai  lure  of  lirejiroof 
Hafes,  and  fur  nearly  all  purposes  in  wbicli  noiu-on- 
ductivity  of  heat  and  not  Rtvenc^tli  of  fiber  is  the 
important  IjK'tor.  the  ainjdiibolo  \  ari<'ty  i-an  he  ns<><l  to 
as  gitod  advantage  a*  the  chrysoiile.  h'or  these  pur- 
poses there  is  probably  but  little  ehvysoUlc  asbestoti 
used,  except  what  i^  known  a>  a^liestic  or  the  waste 
IJortiouB.  There  are,  however,  a  nuiiilN-r  of  other  uiiu- 
erals,  sueh  as  infusorial  earth.  trii>oli.  talc,  nnd  mica, 
that  arc  stroii",''  coiii|H»titor>  of  tlic  amphil)ol(>  asU'stos. 

On  tlic  other  band,  where  sti'ength  of  fiber  is  ej^iea- 
tial  an  well  as  nonoonductirity  of  beat,  a»  in  (be  man- 
ufacture of  (doth,  rope,  felt  Imards.  tul>cs.  washers,  and 
(docks  of  various  sbajwtt,  it  is  only  the  chrysolile  vari- 
ety that  can  be  used.  The  fibersi  of  chrysotile  are  sel- 
dom over  inches  h)ii<r.  and  av<'  ii>nally  from  oiu-haif 
to  li  iiicheM  in  length.  The  liberci  of  the  auipbibole 
variety,  however,  oeenr  op  to  S  feet  in  leniprtb,  and  when 
ihi*  astiesto*  i-  fai'  I\  Tin-  from  yrit.  it  app^-ars  like  ii 
very  attractive  pro[>osjtiuu.  lu  a  iiuiuljer  uf  v^uva 
deposits  of  amphiboie  asbestoe  have  been  developed  in 
attempts  to  compete  w  ith  chrysotile,  but  in  each  caw* 
the  etlbrt  has  rc^iulted  in  failure. 

It  ia  interesting  to  note  the  variation  in  the  value  of 
these  two  \arii>tii'.»  of  as1»csto.^;  for  the  amphihoie  vari- 
ety there  is  u^iually  r^inipiy  the  (»iic  tiat  rale,  witii-h  luus 
varied,  since  im.  from  $11.12  to  $18.07  per  ton.  On 

tlie  other  hait  l.  I'l'  ■  lir\  -otilc  asl).-stits  varies  in  price 
a<'c<ii'<liii^'  to  tlii>  (litlcreiit  grades  as*  fullows: 

I',  r  li'il. 

Ni>,  1  uslwstds   ,  4^  1  r>0  t'J  ?!25CI 

No.  2  (whit.  I  aslh^nw  ,   Th  to  125 

No.  3  (red)  aebe«to8   60  to  7( 

Mill  fiW.  oriMperftock   9Dto  40 

AsU'sti.      .           . .    II..  a 

The  mill  tiher,  or  paper  .stock,  m  the  minute  lilmrs  of 
asbestos  which  have  become  broken  and  are  not  capable 
of  iHdiijj;  use<l  for  weavinjj.  and  llie  ashcstic  is  the  liiial 
nawte  material,  which  eoutiuns  a  r^mail  amount  of  minute 
fibers  aitd  a  considerable  amount  of  the  crushed  serpen- 
tine  rock. 

Oceur/tnn.    i^inw  »«*beftoi*  projx'rtie.s  liave 

been  prospected  and  developed  in  the  United  States  in 

.\ri/int:i.  <  "iiiifornin.  <ieori;ia.  Maryland.  Mas-sa4'hii,setts, 
Alichijfan.  New  Jer!*ey,  New  York.  I'eiiiisylvuuia,  i^outh 
Oaroltna,  Vermont,  Virginia,  and  W  iMi-onsi  n.  Although 
a  eonsidenihle  search  has  lieen  iii;iili  n-Hestos  de|M)s- 
ils  in  this  tuuiitry,  it  ha-s  resultcti  tilll■^  far  only  iu  the 
discovery  of  producing  depoaits  of  the  amphiboie 
vari«'fy. 

At  the  present  time  the  deposiifi  of  amphiboie  asbes- 
tos til  tt  :i:v  being  worked  or  developed  to  any  extent 
are  as  follows: 

About  o  mile.s  from  the  r-.iilroad  station  at  Mow 
Hartford,  Conn.,  a  depocsit  of  this  asbestos  occurs  in  a 
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ledge  tliat  outcrops  .-tiuugly  for  a  distance  of  utK»ut 
7S0  f pet  in  length,  with  a  width  of  90  feet   It  hu  been 

opr-nr-fl  in  a  millilirV  111"  |>l;i.  r^  t<)  !l  (Inpth  iif   I."  fpr-t. 

A  plant  for  iTusbinjf  uiid  pieparingUiii^  luattrial  for  the 
maricet  was  bein^r  erected  in  IflOS. 

At  Sill  inoiintriiii.  !iMnil('>  norl Ii^v  I'-l  mT  ( 'lHrk>v?llr. 
(ia.,  are  lucuted  thi'  lurgest  dcvclopi'il  a-*lH?rfto>'  dopo.sils 
in  the  United  States. 

Til  rill'  ni  iitfii  ii<f  frirmn'  of  Hsilmii  i'<iiiiiry.  Git. .  iirul 
almut  IJ  luiles  from  llutisoll,  8.  C,  deposits  of  arupbi- 
bole  Bsbefltm  occur. 

Id  \'irLiiuia.  a1>out  14  ii'ili  -  -mitl.  .>t"  Hrdfotvl  ('it\-. 
a  dciMifit  of  ttiuphil>olt>  u.-lM>tiiN  tK-curs  iti  seuiii-i  and 
veins  varying  from  8  to  50  inches  in  tliickne88. 

!ii  \\'l-roiisiii.  n<>ar  .St<'T,'i  n-  I*  tint.  \Vci(iil  i  -.iinty.  a 
tlt'i»sjt  of  tliL»  at^bestojs  hu>  tK't'ii  (U'v<'lop»>d,  although 
no  a/aixatoB  was  produced  dariuff  1902. 

Many  olln-i'  di'jKisits  tif  rsriijiliilinlc  m^-Ik'-^Ios  an^  known 
to  exist  ill  the  L'liiteil  St^itcH,  (uit  hiiIcsh  they  are  verj' 
fti%'ombly  locate<l  for  mlaing,  and  hftve  good  transpor- 
(atioii  facilit'M's.  it  U  prai-tlcally  imposaible  to  work 
llieiu  vn  a  p»olitat>h>  tiasi.i. 

Chrymtile  nshe^toH  haM  been  found  sparingly  aaso- 

<'iat<'il  w5lfi  iirtny  of  tlio  «)ut<Top>  of  \ms\v  nmi.nM>siaii 
rocks  thai  I  xu-rid  iiorthcjistcrly  from  Alaliaiiia  acrn-s 
(ioorj.'-ia.  South  laroliiia.  North  t'aroiina,  Virjfinia. 
Maiylaiid.  INMiiisyivaiiia.  t}:i'  X*>w  Kii(,'hiiul  -^tat^'s.  and 
into  CanadiU  Tl(c*c  rwks  ari>  itu>n' or  less  alt«>ivd  to 
Hiecondary  serpentine,  and  in  th<-  nioi-t>  noitbern  sfciions 
ditfi'rfnt  aroas  ar«>  often  coniplcfcly  convrrtftl  to  this 
secondary  roek.  as  those  of  I'ennsylvania.  Ahirylatid. 
Vermont,  and  (^iielM'<'  province  in  Canada,  while  in 
North  C'lirolina,  (  ieorg'ia.  and  Alahanut  there  at-i-  hut 
very  fpw  aroas  that  ha\'e  hi»«>n  altered  to  this  cxt<'nt. 
Ai»  would  ')<>  expected,  it  is»)rdy  in  thos*^  areas  in  which 
the  rocke»  have  l)een  couiplet«Jj  changed  to  serpentine 
that  the  chrygotile  a^hestoe  occnrs  in  commerciAl  quan- 
tity. .\ltlioii}rli  only  the  very  small  amount  of  this 
variety  of  atsbeiitusj  obtained  from  Mas8acbut«ett.s  wah 
prodtu-ed  from  a  mine  alreadx  in  operation,  yet  a  grt^at 
deal  of  work  was  done  on  dt-jxisits  of  this  variety  in 
Venuont  and  Wyoming,  with  a  .snmiler  oiuoiutl  of  work 
on  dopositH  in  California,  Mirbignn.  and  North  Carolina. 

Tin'  \'ermont  (h-jwisits  are  located  in  th<i  north  cen- 
tral pari  of  the  slate,  in  the  town  uf  Kden,  Lianioilie 
count}',  and  in  (he  adjacent  town  of  Lowell.  Orleans 
county. 

The  Wyoming  depoaiUi,  which  aits  iinaitcd  in  the 
vidnity  of  Gasper,  Natrona  county,  liave  been  pretty 

tliiiiniiir<ilv  developed.  Imt  thus  far  oiM'nitions  have  not 
l>een  snlhcioiitJy  udvanced  for  the  marketing  of  the 
product 

The  dcpoititM  of  California  thurt  ftar  developed  are  in 


Riverside  county.  The  other  deposits  in  thL^  ^ute  and 
tha«H!  in  North  Oirolina,  have  been  developed  little  more 

than  to  prove  that  the  chrv -utile  u-lir-tos  is  to  he  found. 

The  basic  niagaeKiau  rock^  of  the  Tacitic  (ilope,  in 
California,  Or^^n,  and  Waahington,  have  in  many 
in-tnnces  heen  i  rifirel}  t'oriverted  lo  se<'c.i!-!;irv  serpen- 
tine, and  are  promising  iield^s  fur  investigation.  It  is 
pouaible  that  when  they  are  thoroughly  prospected  they 
will  '«« fnitri'l  fn  rniituiii  'te]ni>it-  of  tbo cbrvflotilo Rsbes- 

los  capable  of  prohlaole  op<;rati4>ii. 
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TmIjiI  ini  nitfi'  niHaber  , 

Tt'lill  ivni-i-   

Mlinr — 

Avnimniuntiw  

WkI£1.  .......a....  

Av«niii<'  n.iniio  r..r  >< <i4<'.eiinMimM «p«<!iBe4l 4l«ity  mtsfi Of  i«y: 

BnK"i»''.T»— 

SI     I"  SI  w  

iNri  tm'U  — 

ll.  si.ai  ,.,  

.Mrt.  liiiii.t-.  I'!jirk.jiiithf<.  itc— 

s:  (XI  I..S1.J1  

*-.':-h..»;ti  

MIlirlN  lit  .(IIUTTMIH  |»  — 

ti-iKi  ii>*i  .:j    

Sl.:;^.  iu«i.4'>  _  

SI.'nJ  lu   

s'1  other  wtiBH-*  ""1.1 — 

njwton.T*  

Av.T.iaw  nombo'nf  W        i  nrli.  r-  i  inpKiv.  li  li.iriliu'  •  »■  ll  tttoRth: 

Men  16  ycurs  mul  wv<r— 

Januiir}'  

Ft-liniiiry  -  

Julie   

July   

Aurtwl  

St-plejnlM'i    

OtlotiCT  

NttViniiWr  

IVtN'jiiK'jr ,  

NlBOOllaut'ouio-:K|vn«t-i<.  tiitul   91.}(t 

Kent  tA  uSkm  t>ixe«,  IniiarnDce',  inlerwt.  and  o<h«r  (ninitrir » . . .  Il.tW 

I  ...t  ,.f  «ii|i|iii««Mi4iniit«rliil«   tfliW 

l-n-ilii.  I: 

uuitndiy,  thort  (MM.   %lilK 

v«iuo  Mivaiw 

Power  owned  i 

Tottil  lumepimsr   MR 

Bpslnts— 
Steam— 

Kiunbor   2 

H^'-rvcf.tivrr ...             —  .  —               ...  lt)& 


I 


1 
I 

W7B 


1  Iucluilci<<>|«nit<»Kdb4ributc<laa(o|]ows:  ConD«<.'Ucut,  t,  Gconia,  1; 
cnumta,!:  VUglnla.!. 


Digitized  by  Google 


ASPHALTUM  AND  BITUMINOUS  ROCK 


(975) 


Digitized  by  Google 


I 


Digitized  by  Google 


ASPHALTUM  AND  BITUMINOUS  ROCK. 


By  JosRPH  Stbctheb$,  Ph.  D. 


A>j>lialtuin  lnH?«iiu' known  to  Census  shilistii  s  in  1S*(0, 
wlieit  it  wu.'j  i-t>|xii't^  from  Culit'ornia  uinoiig  luaiiut'ac- 
tunng  fttatistSce  as  '^aspbaltuiu  work."  At  the  eeniaiis 
of  li*7'>  no  rt-port  wus  I  ft  .  mi  <  "nli^'nfni:!,  hut 

ail  el^Uil>li:9llmelll  iu  Wejsl  Viryiiii:i  w:i>  ri-roiilcd  in  tlif 
statistics  of  mining  a»  baving  produceil  usiilialiiiin 
vuIikmI  lit  Si.-'O.rHiO.  At  tlic  ciMisu- Ivsri  \V,"M  Vir- 
<ini|)jM'<l  out  and  Culifin  iiiu  ii  Usrni-cl  stuli-^tics 
foftwo  mini's.  lM'in<r  sliiiwn  anumjr  inininj;-  iiidnstrifs. 
Al  the  Klfvt'iuh  <'i  ii-ii-  tln'  iii<)iiii'ir>  fur  wliii  h.  u>  to 
Hlillin<.^  (ro\erod  tlii'  \«-;u-  Ihftit,  itspbaltuui  wa,^  p.liowit 
anion M  luinenil  industries  in  Californifi.  Kentucky,  and 

rtali. 

Al  ihi'  iL-nsus  o!  lifuii  .\iKun'a^,  Indian  Territui;v, 

and  ri-\-a»  wei-e  added' to  these,  makini^  5  states  and 

I  11  1  ritorv  TOportinff  asphaltwm.  The  aBphaitnni  l>y 
prodiu  t  of  petroleum  refineries,  being  the  r^Milt  of 
manufacturing  processes,  was  included  anion;:  mami 
factureii  nt  the  census  of  19*30,  with  a  number  ot  otber 
by-productis.  nndor  tbi'  onpfion  of  R<>sir1uiini "  in  thf 
Report  on  Pfti-oli'tiin  Ki'tininji.  This  [uodmi  is  not. 
therefore,  included  in  tlie  Atitti»tics  for  iif02  herewith 
presented,  which  concrrn  the  mininjr  of  the  varlouR 
kinds  ul'  !i\ droi-arlion  nn-ks  iia\  iii^'  an  aspliallir  littsi-. 
nuoiply,  bituminous  Hmc«toue  und  sandstone,  and  «omv 
of  the  purer  forms  of  bitumen,  ns  eiaterite.  ^Isonite, 
and  uiiilaiU'. 

The  coutparative  tfCati:>tic>  hvni  lM>t>  to  li*^-  arc 
presented  in  the  following  table: 

30223-(M  02 


TmiVS  1  .—Cnmparatirr  mmmani:  1860  to  J90S. 


isn 

tm 

Ninii In  T ii.irt*^  1  IT  ■[iiiirri*-. . 

•4 

i')  ^ 

Viinil'tT  1*1  itjn  nittn.  

1 

S;llliri'-li  olhi  ij.U  rU-Tk«,Olr 

Niiv.iImt 

!!! 

S,ll;ir.-  

\s .  r;i«''  iii]:nlH  r  

r.i; 



?■:!'  ■'711 

y  .'  -•-M 

r'l  ir.tii.  1  M.  rk  . 

Mi^'i  lUii.'ii'is  I'Xitt'TiM-*  

;i:i,  7:.;: 

;-J  1 .  ^fJ- 

$l,.'..l 

t^ll'llililv.  >UlMl  '•'U^  

r,l.  7:.'. 

ii.  lli'i 

S  1  '0,  Ui*^ 

•Tlw  irulU-d  Stale*  Oeoloirlt-al  mjhi-v  h  ii.ii-  pjmn  tont,  v  iiui  I  ..t 

l76&,Mtl,  which  tnctndo*  tbo  rc»idiuil  Mplinlt'iin  pmOi  •  l  cf  iKtnilcum  31  lini  n<  « 
Thfci  TOiWxitiro  licinir  Ihr  pnnlufi  .if  nuini'.fuc'.iiTtii^  pfiH-'cBin*ii  in  uul  n?|A*r£v  (l  bv 
thr  (  .  ii.-ii.- 


Kioni  l>t;i>  to         till'  |>rodin  tion  was  qiiit«>  irroim- 
^  iar.     rill'  lurye  iiurcasc  in  vaiiir  of  ptoduit  I'roiii 
I  $10,00*'  ill  lMi<'  to  >4.")0,noo  in  1870  was  due  to  tin-  di«- 
coven'  in  W  i  st  \  irjiinia  of  a  vein  of  gmliaiiiile,  ivbicii 
was  sfion  cxliaiisii'd.    A  ii'vivnl  of  tbt>  industry  took 
piaiT  livlwi'i'ii  l>!S(land  issit.    'I'lie  iiH-ti>asi>  in  wa<.ri's 

I  from  lt>i>U  to  was  $lU,u(>7i  or  :j5.8  per  cent,  and  the 
I  incream  in  value  of  product  was  |i65.1dl,  or  per 

(•(■111.    'I'lic  1^4  iiiiiii's  ri'porti'd  for  tin- indiistr\  in 
I  were  i-oiitrolled  bj  l>}  iiHwrporatcd  companies,  3  indi- 
I  vidua!  proprietors,  and  9  firms. 

The  stati-  .«lio\v  iiii;  the  iartjo^t  production  uas  (.'ali- 
I  t'uruia,  xvitb  '6o,'6ti  Utna,  or  per  cent  of  the  total, 
1  and  a  value  of  $101,358,  or  43.8  per  cent  of  the  whole. 
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MINES  AND  QUARRIES. 


KeuUicky  wat*  sccoml  with  22,4!'s  tous.  or  3-1  [H'v  wwU  Colunuio,  uiid  IjudiauTernlor^ .  ThestMlistiLsj  tur  the^e 
and  908,704.  or  2'.*  ih-v  cent  of  the  valii^.   Indian  Terri-  '  m9  shown  in  tlie  following  statement: 

torv  wa.s  third  with  :i, :»»(»)  tons,  or  '/,.'.>  ji(>r  <  cTit,  luul  if  fUumeMvmtf  lf<Ki. 

#H,To4,  or  «  per  cent  of  thp  value.    Tht"  n  nuiiruier.     x.imi«  r<.imm«»«<»u«jri«.  ,   6 

5,7»7  tons,  or  8.7  per  cent,  and  i;.-i4^917,  or  2:!.2  per  S;uri"r:'«3JB?te"t^;- : ' 

cent  of  the  value,  was  for  all  other  statc-^.  if  "iiirh  s^"'rn4'.::  :::::"\;::::::::;:::^^^^^^^^^^ 

Utali  wa.s  the  hirjfost  producer.  I Hitli  in  ijiuuilily  and     ^^"'u-frniV'Tiunii..  r   s 

,  Wiim-.  tl,IM 

value.  MKviiaiitiiii^i  ixtKiiM-^   ti.«a 

Thirteen  mines  vvei-o  idle    8  in  (  "aliforiiiu,  2  in  Indian  "'  '"I'p""""""'   rsi 

Territory.  2  each  in  Mi.ssouri.  Texas,  and  I'tah.  and  (  '<iji!tii}  xdi  l-  <>/  i$f  i>ri>"r'ii4id  compani'-i*. — The  eapi- 

1  each  iti  Kentucky  and   Tennessee.    Tliere  wen;  t".  talizalion  of  17  of  the  19  Incorporated  <<)ni]mnieH.  •! 

mines  for  which  development  work  was  rejioi'ted  but  failin<<:  to  re]jurt  in  this  particalar,  is  idiown  in  the  fol- 

uo  productiou — 'i  iu  California,  and  1  each  in  Arkansas,  lowinjr  table; 

Tablk  :J.— CAflTALUiATlU.N  OF  i-NCOKl'UUATKD  I  O.MPAN'IES;  imi. 


Knitiln-r  r>'|iurliiiK  xipitalMock  

ClApUHl  »1<H  k  1>^IH-<I  

capliiil      k  mil  oqiBiMHi): 
AuthorljM!*— 

.Number  of  flhWH  

rar  nuilB.....  

I«-UOll— 

Ndlilln  r  (<r   

I'lir  vithu'  ,  

l)h  irienitii  iwid  

.mthohzfii — 

Xomtm..  

ftr^nbie..   .< 


Untied  BIMHL 


n 

lA,  7*0,700 

va,m 

1111,8)^010 

8«j,;n>  :(ii> 

SI3.U10  I 


otilioaite. 


u,an 


Indian  Ter- 


» 

ITS,  000 


n,inBiOQO 


IS.  !W7  14,000  !k,.'VM 

<<'>m>.  Tiki         r!2a,000  t'%:l:l''.ii<"> 

i;,ww   '  «ii,uuii 


Kentuetjr. 


u>,m,m 


1.1 


> 

u,m.m 


■  InclndM  1  enqmnr  In  Teioi,  and  1  in  Voh. 


Til-  i  ;ij*ital  stock  of  the  Kentucky  companies  con- 
stituted .>il.7  per  cent  of  the  total.  The  par  value  of 
tlie  capital  stock  i<wued  by  the  17  companim  reporting 
was  per  cent  iif  tlu' tut.il  :iin>'Uiit  ;iiitli.>rized.  N<t 
boud«  were  istsued  and  the  par  value  of  those  authorized 
amonntMl  to  only  9110,000,  all  in  Kentacky. 

The  ]ii  1  i.:1:i<  tiriii  I  >f  thr-  n  ti',  ''  ■nii'>'- operated  l>y  the 
19  incorporated  connjamie-.,  including  the  2  coujpaiucs 
not  reporting  their  capital,  was  S9,448  tons,  or  89.7  per 
cent  o  f  the  total,  and  1301,846,  or  85  per  cent  of  the 
total  value. 

Einpioffeet  mtd  tmige^. — ^Tbe  wage-earners  constituted 

75  pi  "  ci^itt  of  the  sjiiaried  enipioyi'es  und  wajfc-earners. 
luid  ttieir  wages  wi^rc  ti2.3  per  cent  of  the  total  siiluries 
and  wages.  Kontueky  led,  with  41.7  per  cent  of  the 
waj,'e-earners  and  L"^.  t  per  cent  of  the  wages.  California 
being  second,  with  i:o..'<  per  cent  and  2o.2  per  cent. 
resiM'ctively.  In  addition  to  the  ainoantpaid  in  wages. 
$lo.o(;ri  was  imid  (o  <10  employ for  contract  work. 

As  shown  ill  Table  November  wfts  the  month  dur 
ing  which  the  largest  number  of  wage-earners  wa> 
emi>loyed  in  the  industry,  although  euiployuient  was 
not  \eiy  \ariable  during  the  year.  In  Indian  Terri- 
tory the  largest  number  18  abown  for  Decenilx  i  .  The 
Binallest  number  of  wage-eameirs  for  all  the  titates 
appeai-s  for  June.   Of  the  total  number  of  wage- 


i  i  >.  .>s,  or  :^7.2  i^r  cent,  received  froiti  !*l  to 
$1.21  per  day,  and  5i7,  or  17.t$  per  cent,  from  !j»2.5i) 
to  9S.74  per  day.  MaehinistH,  blacksmithB,  carpen* 
ters,  anil  titber  mechanics  re»-(  n  ■  '  tli'  liiijliest  rate — 
from  tN  to  iiW.iM.  Of  the  totsd  wagc-eaniers,  lib,  or 
74.3  per  cent,  were  miners  or  quarrymen.  Fifty,  or 
48.1  ))er  cent  of  thes<'.  received  from  Si  to  l<1.24  per 
<iay ;  'lb.  or  21. U  per  cent,  from  !f2.oO  to  ;^2.74;  and  14, 
or  13.1  per  cent,  from         to  The  21  *'aU 

other  wage-eartu'rs"  were  engaged  in  inisoellaneoUB 
work  about  the  niine.>  and  ipiarries. 

Sfijij'li  I ilfiif  III  ixftlliiKtiJUx  i.rjuiiJ'ii. — Tlie 

cost  of  sup|ilies  and  nniterials,  reported  as  is21.'.<2s.  is  the 
largest  item  of  e\j>ensi>  other  than  wages  and  salnries. 
Of  the  !;iit,7.'):{  e.tpendcd  for  ndscellaneous  expenses, 
.^Hj.S!t7.  or  per  cent,  was  }>ai<l  for  rent  of  otliccs, 
ta.ves.  insuiance,  intcro.st.and  other  suudiii'h,aud$2,bi»J, 
or  14.,'>  per  cent,  for  royalties,  and  rent  of  mine  aod 

mining  jilant. 

J["  Iiai>!<:i(l ptncer. — Of  the  24  openitors  from  whom 
reports  were  received,  8  reported  the  use  of  power,  the 
total  of  the  primary  power  being  72tl  hoi*sepower.  Of 
thin,  rtOO  horsepower,  or  ftl.7  per  oont,  was  t^teani,  and 
t><>,  or  ^.-'^  per  cent,  gjis  or  <;nsoline.  There  was,  in 
addition.  I  eleutric  motor  having  ^  horsepower.  Ken- 
tucky re^M>rted  53.8  per  cent  of  the  steam  power,  aod 
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Iiuliun  I  cn  iCoiy  pi-r  c<?iit  uf  the  titeitia  aud  all  of 
the  electric  power.  The  total  gtis  or  gsHoline  power 

was  n-jxirtotl  from  (_'a!it<*tn!n. 

PtHMiuction. — The  I  iiiKni  SUiU^  Gtjological  Jjurvov 
Ihu  puMUhed  annual  statistics  of  tlie  prodnction  of 
asphnltiiiii  --'ill  ('  1S>«:>,  Imt  tlic-i*  niv  not  foiuj'mrnltlc 
with  Ct»nsu.-s  istatistics.  for  thf  n  uM)n  that  aftor  I  lie 
year  1891  tVey  Inclndt'  muliba.  ur  brea.  iuid  tlic  a>i>h)il- 
tmii  I'V  |irodiict,i  t>f  pt't  rolriiiii  rcfiriortc-.  T'h.i  in;.'  ll'oif 
the  f^uautity  of  by-iiroduct  asplialtuiii  produced  I)}'  oil 
refineries  in  California  and  TexM,  and  eold  and  tued 
iTi  \hc  trnrlo  u!>  n.Hphaltiini,  amonoted  to  90,896  ehort 
tons,  vuhiwl  at  5!3<i;i,24!».' 

Aecordin<|:  to  the  re]K>rtig  rec<nved  for  1!M)2,  the 
averaj^o  price  of  asplmltiiin  was  sf.'!..")"  per  ton.  The 
rnnj^e  was  from  sSl.TiO  to  ^^>0.  the  ftjrnirr  for  leas  ihuii 
t<X)  toiiN  mined  in  Indian  Territory,  and  shipped  in  the 
crude  state,  and  \\w  lutt'  T  fni  li>ss  than  1,<MM>  tons  of 
elat«'rit««  nwstif  mined  in  I  tali.  f.  o.  b.  at  the  mines. 

Most  of  till'  iiiiiyuiti'.l  u-|)liullum  comes  from  the 
Island  of  Trinidad,  liritisli  West  Indies.  The  following 
talde.  compiled  from  tables  published  by  tlie  rnit<'d 
States  tieologi<al  Survey,  shows  the  total  imjiorts  into 
the  L' uitcd  States  from  all  ooaatriee  since  lbS8.  The 
values  are  at  point  of  shipment: 


Table  ."J. — I'l-ml,   fiAiihnlliiii,  im/mflfd  f'>r  imiu^dmlf  nmiiiimiiliuu: 
l.SXI)  It, 

llIiU<edEUteBU«oioi;katUiuve$',"MiiU!ral  Befmircesol  ihi!ltniU!d  eba<!ii,"  IWK.] 


VBAk  nDNM 

MKHiBn  n— 


PmmTrinUliuI. 


Tottl  f  

<ianir tons),  (long MM). 


(lOllf  UHUr). 


(lOdgrtttiM).] 


Total 


IS!*)  .  , 
IhVI    .  . 

im . . 

im... 

im... 

tM»... 

tm... 
wm ... 

ISW... 
1      . , . 

limit... 

VM  ... 

I9gs... 


■,v;^ 
. -7.  ;£.'■! 

JNm 

73;  OM 
M,l«» 
66vlSaS 
to.  Ml 

1I3.21S 


IT, -117 

■>.:.K  I 
IT.  IIK  ! 
.1  VtU  I 

:i.  va  : 

1»,3M 

18. 1W 

ftV  1(H  ( 

81,7«i  , 
15,  IM 


4  >,  410 
!NI7 

•lA  Mo 

TO. 

li'i. 

71,  SKI 
til,  V7(l 

«o,<ia; 
«.ta  I 

TO.TH  I 
TO.tSB  I 

I 

lM,Hi 


.-.I, '.IS.' 

Krj.  i33 

Tl.TTI 
Ilri,  .vn 

?a..w 

106.  <7i' 
US,  771 
138, 8Sa 


■.'.19,  S.-1U 

i9f...^ll 
.!i:!,<'>'<0 
>  jHi.  .vm 
•;iiu..v.i« 

'  i.fti,  T?l> 
=  JU3,3».'> 

*SSS,AB 


'  Uuitvtl  Statin  <  ieulogical  tsurvey,  "  .Mineral  Kesources  of  the 
United  Statea,"  ItMZ. 


im  addition  to  tb«  crude  MplMiU bin  lauxwteaiu  UM^OuiivHaamse  mauu' 
ttctimd  or  nAnad  goat  amhMam.  wtuedTM  tUjM.  !■  UK  IJm  vaitt*  of  Om 
iiMMillMmiiied  jM|jji»lniiii  OBportad  wm  fn,*n.  and  in  I  ear,  |9Et,M6.  The  quta- 

tttj  WM  BBtnpflilBfltd 

■iBMMM  sifnlmtoii*,  "dittdwiidwiMML"  MM«a  attiT,oi». 
■iiM!iiida»4.iHlaiHtaiuL  "Mfldoradwiiecd,''  T«iinaMM,Me. 
tlt>chuh«B.Ul  kutt  im*.  "atM  «rad**m!ca."  TahMlHtMLltt. 
|>ln<<<Ddnf,7M  kmctoiu,  "driadaradvaMcd."  ntueaMmNa 

Exports  of  erode  asphaltum  durioff  1908  amonnted 
to  S,990  hmu'  ton-.  vm1i;i»i1  at  ;?-2:i;">»>4. 

The  produetioii  ol  aspbaltuiii  and  u-phultic  rock  iu 
the  principel  producinjr  counlrie.s  of  the  world,  from 
1^190  to  ISOlt  incliuave,  'n  given  in  T^hle  4. 


Tabm  4.— PROPrcrrox  of  \.^pn.\LTi"M  tx  I'KiNcn'.vi.  r'Rom  ri.vri  (  oi  xtries;  imTO  iwa. 

(I'nited  suites  Geoliiglail  eorrey.  "  MtDtrlal  Keaourcnol  tbo  UniCol  £>Ut(S,"  1W2.] 
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ijiMin- 
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(abort 
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Valoe. 
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liiy 
(«lior« 
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Viiluo, 


i^u.«i  i^i:u;i-  i^iitin- 

l(;ll^^rt|V•'«^|i,^;^^.lV«•-«■|u;,it?n 

ian»>.  I         ll  {on>>.  low). 


Value. 


qoaD- 
Uly 


tm,. 

18W.. 

mt,. 
tm. 


ini. 


10,  nU 
IViiM 

■;1V«).  11.. 

■>I.KH 
III'  '/JV 

rr.i.iii'.i 
-•117.  \3: 

.'.1,  Ik; 

Iiy 

l*,Wil 
;tlt. 

f,ti'>,t'.'i 
H'.'.illl 

l!>.  7j!- 
ill  .i>.) 

isi:.  ,ni 

I  HI,  ()■.'.■ 

17 
;7I 

,'•1'. 

■i:; 

K..171 

SIIU'.lltM) 

ly..  oT-'. 

11".),  4:l.s 
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>  Blatlillra  DM  yot  nT«Hablc. 


The  detailed  statistt<'s  of  the  industry  in  the  United 
htuttf^  for  1902)  Hn>  shown  in  Tid)lo 

DKSCiniTIVK. 

.Vspiialtum  is  the  uauie  apphijd  to  diifereut  forms  of 
bitnmen.   Its  composition  vartee,  and  it  is  known  by 

iruuiy  l  ithor  names,  J)e-to\vf^ii  on  n.  .  <  iinit  of  some  special 
characteristic  resulting  from  itt-  compo^iitiuu  or  the 
locality  from  whence  it  has  been  obtained.  The  moefe 

eommon  of  thr^p  nnnie-^  are:  Natuiul  iiiineial  pitch, 
Jews'  pitch,  Trinidad  asphalt,  Cuiwiti  asphalt,  Dead  sea 


bitumen,  manjak.  maltiia,  brea,  chapapote,  elaterite, 
wurtzilitc,  nitrite,  ^itionilo,  grnhmuito,  und  uiDtuilo. 

Aaphaltum  has  been  an  article  of  commerce  from  re- 
mote anti(|iiit\ .  the  supply  havin>f  been  obtained  from 
llie  depubit^  uear  the  Dead  Sea,  wliere  the  uialerial 
floated  on  the  eurfnoe  or  was  washed  ashore  by  the 
wav<>s.  the  i)roduct  bciii<r  known  to  ttie  Arabs  by  the 
luuue  uf  liujar  Mousa,  ur  MuoCks's  stone. 

In  Germany  aephaltuin  was  known  as  early  as  162^ 

under  !h<'  imme  of  "harzerde"  (pit<-h  earth),  wliii  h  was 
described  iu  by  Doctor  Aiuio.»t  at*  asphultuui. 
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Uituuiinous  litnestom  w  mentioned  l>.v  Doctor  Krvnis 
in  several  pubttcfttioiis  prior  to  1781.  The  deposits  at 
Sey^sel,  Fnuice,  were  diMrorcrod  in  1A02,  and  tin- 
asphaltuiD  interefitH  of  Franco  niul  Switzorlnnd  woro 
united  in  1883  by  Count  df  Susscnav. 

Phymcal  an<l  <h<iiilfal  c/iante/crUticn. — Ai)|)haltutii 
ninjrC'*'  in  fonn  from  the  liquid  mftltJu,  to  the  bard, 
voltd  <r|uiici>  pilcli.  wliicli  <rriidiially  meiseftintoMpbal- 
tic  coal,  'rhf  sjx-i  ilii-  <rriivit y  of  pure  asphaltimi  ranges 
from  1  to  l.:!,!nid  thi>  haitlnos?^  from  2  to 3.  The  solid 
viirit'tirs  Imvt*  ii  Itlat'k  or  ditrk-orown  color  and  a  peculiar 
vhamcteriatic  pitchy  odor  when  rubbed. 

Afaphaltum  breaks  with  a  more  or  less  splintery  frar- 

tun-  likI  d<i(-s  not  soil  tlu'  tinj^crs.  It  i>*  vcrv  l>rittlo  at 
low  tcinperaturea,  but  upon  being  warmed,  although  it 
remains  sufficiently  hard  to  be  brolcen  by  a  sharp  blow, 
at  till"  sjjiiH'  timi'  it  vit'lils  t(t  ;i  stt'jtdy  pressinv  or  (rt'ad. 
Aspbaltumti  differ  much  in  their  pro|K-rti('s.  and  all  do 
not  posAess  the  b1ndin<r  power  8oneces-;arv  for  u  iastiii<r 
riiicnt:  tlicv  shiiilo  by  iosensible  <:radatiiiiis  into 
britilu  a^jpbaltic  coale.  The  melting  point  of  aspbaltuui 
is  nsnalty  low.  It  is  very  inflammable^  burno  with  a 
yellow,  >iiiokv  llami-.  arui  wiii-n  pun'  leaves  very  little 
if  any  residue.  It  in  iiiiiolubie  iu  water,  slightly  soluble 
in  alcohol  and  fixed  and  essential  oils,  and  readih'  soluble 
for  tlie  <jreatt>r  part  in  ether,  oil  of  tiirpentitie.  tiaphtlia, 
and  carijon  blnulpbide.  With  benzole  it  torm-s  a  solu- 
tion of  an  intenm  black  color,  used  as  a  varnish.  When 
sulijeetiHl  to  (ie>triietive  di«tillali(»n.  a>j)haltiiii)  i>deconi- 
potKKi  into  a  distillate  of  oils  and  a  tarry  renidue  wbicli 
becomes*  solid  when  cold. 

Tlu'  cheiiiieal  roiiiposil  irui  of  as|>|ialtiini  i>  so  niiiijjiex 
tliat.  t'l(>m«ntar>-  hiihI.vshk  tliiY)w  litllH  lig'ht  on  the  sut>- 
jeot.  It  still  remains  an  open  quc<«tion  wbnther  Impor* 
tani  ;,'rou[>s  of  defwiite  and  characteristic  hydiioearbonis 
cau  be  ^eparutvil  ami  l  ecognized. 

Many  chemical  Rnalys«>^  of  asphaltum  from  vurioii> 

localities  ha\e  I M'eii  piil)lirli<-d  fi-cmi  time  to  time  wbicli. 
however,  arc  of  «eientitic  value  oidy.  Of  tiieiH'  ainilyses 
the  following  are  cbai'acteristie: 


Anat^tf*  of  pi>i;  nii^ihrilbiui,  ndrftwrrv     rnrlhi/  maUar  onrf  other 
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II.  Ml 

Means  other  than  elieiiiieal  aiiulvMi.s  are  generally 
used  to  ascertain  the  c«)ihinereial  \alue  of  aspbaltum. 
The  first  of  these  is  a  -(oliiliility  test  of  the  sample  dried 
at  V.  in  various  .solvMits,  u»  carbon  bisulphide, 
alcohol,  turpentine,  etiier.  petroleum,  naphtha,  etc 
Distillation  is  often  used  and  the  lo«.<es  at  various  toni- 
ponitures  are  rw-ordi-d.  The  (pumtity  and  (piality  of 
meehaiiicjil  impurities  (  water-,  clay,  earthy  matter)  ct)u- 
tained  in  the  aamplu  are  also  determined:  tinally.  the 
best  test  of  its  applieahility  for  pavomeiit  i>uri)o.ses  \h 
its  viscosity  at  various  temperatun^s.  In  some  eases 
the  value  of  an  asphaltum  for  use  in  |wvement  con- 
stniction  is  determined  by  an  actual  trial. 

The  substances  classinl  as  liitiuueus  are  liydit)carlK)u 
compounds,  the  more  important  of  which,  arranged  in 
the  order  of  (heir  specific  gravities  at  IQP  F.,  are 
divided  into  six  gronpe: 

1.  Nntaial  gas. 

2.  Xatural  naphtha. 

'!.  I'i'IimIciiiii,  <ir  imtiir.il  nil. 

4.  Miilllia.  <ir  snl'l,  Kticky  hitiiiiien. 

5.  -\^|>l)ahimi,  iir  ^th'f.  sfii  ky  liitiiim-n. 

0.  <  ilam  e  I'ilrli,  •■rilry,  liritll*-  tiitiiiiicii  I  <»ftfa  ralle«l  ^il-oiiiti.' ). 

In  addition  to  the  .substances  comprising  the  above 
list,  there  are  other  bitumens  of  chemical  interest  only, 
which  possess  no  eommercial  value. 

In  oomnieree  there  are  four  chief  classes  into  which 
Hsphnlluui  is  divid<>d:  1 1)  The  natural  liquid  form,  called 
liquid  ai^phaltum  or  maltha:  (3)  asphaltum  uii.xed  with 

j  more  or  lej^s*  vejretable  and  earthy  matter,  which  yields, 
by  the  removal  of  the  ua'chanically  contained  impuri- 
ties, the  product  called  liaiti.  reluietl,  o.*  gum  asphal- 
tum: (:{  |  asphaltum  eontainod  in  sand  or  sandstone,  called 
bituminous  sanilstone:  (4)  asphaltum  contained  in  lime- 
«itoiie,  called  l>itumiuou«i  linie^tooe. 

In  addition  to  the  nntuinl  products  given  in  the  above 
list  mention  should  li(>  made  of  "  hy-jiroduct  asphal- 
tum," which  iii  obtained  in  liie  refining  of  crude  pettt)- 
team  having  an  asphaltic  tjase  to  yield  eommerchil  itia- 
niinat'M.:  m  l  IiiK- i  ifiiij;'  oils.  There  is  no  strict  line 
of  demarcation  between  oil.s  elasssed  as  petroleum  oiU 
and  those  considered  as  asplialtum  oils. 

The  term  biluminons  rocU  is  applied  to  liotli  sand- 
8toue>.  and  liiueMtoui^s  luipregtiated  with  a^iphakum. 

i  Bituminous  rock  is  sold  and  shipped  without  previous 
retinliij^.  and  is  coiisiimcd  chieltv  f  i?'  -freet  pavements, 

I  being  generally  mixed  with  other  ingredieuto  at  the 
place  of  U8e.   An  inoonsiderable  p(x»portton,  however, 
is  treated  for  its  asphaltic  content,  the  product  being 
sold  as  refilled  or  j^um  asphaltum. 
As])haltic  or  Itiiuminous  limestone  ia  a  natural  oom- 

i  pound  of  asphaltum  and  limestone,  at  times  containing, 
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in  atldltioti,  ulber  bilumiiiuuH  .--ub^Uiucu.-^,  >hik1.  uihI 
mlphur-batriDfr  compoundB.  The  quantity  of  afqtluil- 
ti;;n  |>ri''-f'rif  \-:n'ii--  in  :!i(rriTiit  i"ln|'io^itv.  iuv:!  ovm  In 
diffcrt'ut  purtiun.'i  of  the  sjiinc  <lcix)sit,  up  Ui  'M  per  i  i-nt. 
The  grain  of  Aspfaftltio  limestone  im  exlroinelr  fine,  and 
iinili'i"  the  iiiici'o.si.'opc  oacli  jiiulu  ;ip[>!  ui  --  i  oiiipK'lcly 
vuated  with  aisplialtuiu.  it  h  this  pru[H.'rty  which  ren- 
ders the  natura]  product  of  jgreater  vdne  tban  an  arti- 
tit  iiil  mixture  of  aftphaltum,  fine  saod,  and  pulvemed 
iimestouu. 

Anal jee»  of  reprewntatlvc  aspbaltlc  limestones,  sbow- 
ing  their  general  oompositlon,  are  given  below. 


Amdifm     rrfraaMive  tup/uUtio  tmaionti,  ^omag  Ihdr  fienenil 
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1.  V- 

■  iDttliUlc*      Mill  Inn  oicMp  ainl  nuflmriam  eailwDale. 


The  formation  of  natural  !i>plmltuin  is  jittribut^-d  by 
some  gt>iiloj(ists  to  tbf  slow  decay  and  <lt>conipo^iti4)n  of 
vegetable  uiHltof  wlien-by  the  contained  hydt  ocju  Uitis 
have  been  distilled  and  su>N(>quent1y  condcn.-^-d  in  tht> 
adjaoing  rocks,  th(>  prodm-t  thus  collt'ctcd  fonniii;r 
aaphaltum  deposits.  The  furniution  of  artitidal  a>.]>hitl 
ttim  in  the  manufacture  of  p\s  hy  the  distillation  of 
foiil  in  ;i  ivtoi  t  is  (|not<'d  as  n  proof  of  this  theory.  In 
thi»  proce^H  a  considembh^  portion  of  tarry  matter 
pBHses  over  and  is  collected  dnrin<r  1  distillation  which 
j'ields,  by  11  s<><  oiKi  distillation,  naphtha  and  other  volii 
tile  produck^,  leaving  a«  H  n  sidu*^  in  t hi- retort  a  tarry 
snbetance  possessinur  the  i)ro])(>rtii's  of  n.spbalt. 

OtluT  jjffo|4ii,'isis  clsiim  tlmt  as])i)idtuui  is  the  n-sidt  of 
the  decoiuposition  uf  certain  pt>trol<nuu»  under  the 
influence  of  heat,  accompanied  h\  pt)lyMieric  chants 

li  lt  fi^Ily  iindcrstootl,  vvhori'by  the  tiioro  volalilo  con- 
ntitiient.H  of  the  oil  are  expelled,  leaving  the  residue  in 
the  form  of  solid  aiq>haltuni. 

Or.  ■!  r,\ , .  .\-pbnltiitii  U  >r-l(ir:.|it  t'')unil  native  or 
pure,  the  principal  know  n  deposits  (.-outainiug  it  iu  ad- 
mixture with  other  UMterials,  chiefly  earthy  matter, 
.siikI,  or  sandslone  and  linn  -tnno.  I(  urcuiff  dissi-mi- 
uated  throu}j^hout  luauy  crystailiiu'  rocks,  luid  is  not  re- 
Btrictftd  to  anyone  geologic  formation.  It  h  not  known, 
howeviT.  in  Ihn  .\ivlu  :(n  ajro.  In  many  case-  it 
been  deprived  of  volulilc  matter,  which  ha«i  caused  it  to 


resciublc  anthracite.  It  occui^s  also  in  veins'  that  have 
been  evidently  injected  into  figsnrea,  while  in  aplastic 

condition.  cxeiupliti«Hl  by  the  mint^rals  nUiertile  nnd 
grabainitc.  It  exi«t.t  a»  a  liquid  in  biiuuiiuuu.s  liinu 
stones  and  sandstonea,  from  which  itoozee,  conatituting 

the  so  ralli  'l  "  1;i r  sprin^js." 

The  must  iuiportautuf  the  liquid  a^phidt  depu!>ite  are 
found  in  southern  Oalifomla,  of  which  the  Laa  Conchas 

mine  on  the  ocean  near  (^arpi  ritariii  !ifi-. 'n  in  np-nitetl 
8ucce:isfully.   The  maltha  juijiregiiutes  u  clean  Qiiater 
nary  beach  sand  of  from  SO  to  30  feet  in  thickn<»!*s, 
overlyiiiu-  ;i  liidnninous  t^hale.  from  ^vdii  h  fhr  liquid 

ia^phult  exudes.    The.  crude  sand  eontaiiiing  aliout  20 
per  cent  of  bitumen  is  refine*!  to  a  product  of  95  per 
ci'iit  bitumen  content.    'Die  rctiiuKl  liquid  i-  n-ed  to 
I  soften  jjulid  aspluiltum  and  to  coat  wood  and  nmsoniy ' 

for  protection  a^^inst  the  penetration  of  moisture. 
'       \sjih:;ltum  is  found  also  in  beils  re.sultirijj  frotu  the 
oxiilation  eith<'r  of  luiuend  tar  or,  primarily,  petro- 
leum.   Tfaid  class  includes  (h(>  immense  deposits  at 
Tamuuli|«is  and  Moloacan.  Mexico.    Th  ic  iin-  many 
and  di\ersitied  occurrences  of  a.splmltuui  iu  Kuiupc, 
'  the  chief  deposits  bein^  the  bituminous  limestones  ut 
Seyssel.   l-'rant-e;  fit    \'ul  de  Tnivei-s.   in  Neuchatel, 
Switzerland;  in  the  Dinaric  Alps,  lM)rderinjf  the  east- 
ern coast  of  the  Adriatic  sea,  and  at  Hajjusa.  Italy. 
In  Asia  it  occurs  ut  many  loealilics  in  Syria,  around  the 
Dead  sea.  tll*^  source  of  the  early  supply  of  asphaltuill. 
I      The  lar}j;e.st  produi'inff  asphaltum  depo.sit  of  the  world 
I  is  at  I'itch  Lake,  on  the  island  of  Trinidad,  where  the 
j  asphaltum  occurs  iu  the  form  of  a  Uisin-shaped  deposit 
I N  feet  thick  at  the  edyesand     feet  thick  at  the  middle, 
witliane-rtimated  4  <)ntentof  (»,o(K),i  H  »  t  tons  of  asphaltum. 
The  dep<»sit  is  suppostnl  to  Ijc  supported  by  water,  and 
while  solid  ctmujrh  to  admit  of  the  passajre  of  wagon 
and  hon»e,  it  ha»a  slow  movement  which  tends  to  dmw 
I  in  the  tramway  used  to  convey  the  <\\cavate<l  material 
to  the  slior(>  of  the  lake,  unli'ss  projH'rIy  supjwrte*!  bv 
I  branches  of  trees,    in  fact  QXcayatiou^  of  a  depth  uf  20 
I  feet  have  become  filled  in  six  months.  The  a»(phaltum 
is  brokfMi  from  the  imis.s  by  means  of  picks,  before  day- 
I  light  while  the  material  in  brittle;  it  is  then  loaded  on 
I  car*  and  conveyed  by  the  tramway  to  the  shore,  from 

whence  it  is  carried  to  the  pier,  3..^iNi  feet  distant,  by 
I  an  aerial  wire-ropo  conveyor  and  dumped  directly  into 
I  the  holds  of  the  vessels.   On  the  \<)ya^re  it  becomes 

afTfrlonn  iMti  d  into  a  stdid  nmss,  whi<  h  nuist  be  ajrain 
I  broken  up  by  pick  in  order  to  remove  it  fruiu  the 
I  vessel.   The  product  i.i  roughly  refined  by  heating  in 

tanks  and  -tiainiii<_;  (In  Iii|nctietl  nuilerial  throuj,di  a 
1  ticreeu  fur  the  .sepui'ution  of  roots  and  other  vegetable 
I  matter  with  which  it  is  contaminated.   There  is  a  ikimi- 

liif  l;ikr-  dr-puvit  nciir  Snn  Tiitinli-.  N'lMicy i;clii.  tli>' 
,  uci  being  known  cotuuicrciall^  as  iieruiudez  aspbaltuiu. 
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The  principal  deposiUi  of  naiuiul  a^baltaui  occur a«s 
shown  in  tho  following  sfatement: 


JUrH;kl.n'M  MIXED  WIIH 
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lll'l'-llll  TiTTitor)". 
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New  MeKlco, 
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I'tab, 

Mfxir,.. 
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FntUt?*. 

FrRticc. 

IVrK. 
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Tlirkcr  in  Am*. 

Itnlf. 

SiNtia. 

:^in. 

At  the  prpspnt  time  theohief  produi,  iii<r  ionilitios  arc 
Triniibd,  Diiliiiatiit.  Syria.  Ciiim,  and  the  Sc\  hscI,  and 
Viil  do  Travel's  deposit*  of  bituminous  liuit'^^tones; 
local  -.ni)|)liesi  of  more  or  le*<.  vnlnc  arc  ()]it:»iiifd  from 
otlicr  l<naliti<»!*. 

Tfao  following  is  a  review  by  »tates  of  tbe  Hdpbalt 
induBtrv  in  the  United  St»te«  during  1909: 

.['  '■'■■■"'•.  An  asphaltnni  property  near  Pike  City. 
i*ike  toiuitv,  oonai^t-^  of  a  stratuni  of  smd  from  0  to 
13  feet  thick.  oontaiiiiii<r  vari<iiis  ^Mirtions  of  seral- 
tlniil  asplialtiim.  The  prodiK't  is  obtained  hy  ^inkiii>»- 
shallow  pits,  into  which  the  material  oozes  from  tbi^ 
bed.  Boring  hare  proved  that  the  aRpbaltum  bed» 
extend  over  an  area  of  sevend  acres.  A  ]>it  ItHi  fc(>t 
in  diamett^r  hius  been  dug,  and  a  lipur  lias  been  built  to 
the  railroad  a  half  mile  distant.   A  special  feature  of 

some  ]Kirti<>ns  of  tiic  bed  th<'  oceurrenci- of  limestone 
with  the  MuidsloMK,  which  ^'ii'ldn  u  prc»duct  nvailnble 
for  pnvinff  purposes  without  the  addition  of  other 
matcnal. 

The  utilizution  of  the  asphultuin  deposits  in  this  titate 
is  flolely  a  matter  of  cost  of  tnuwportation.  The  aver- 
liw  'ji'ii'l''  |>r<M!uct  should  easily  control  the  markets  of 
Little  KcM  k,  TexurkHiiu,  and  Fort  Smith,  uiid  the  highci- 
grade  material  nhonld  compete  adTantageousl3'  with 
other  as]i[iidtn!ii  in  l  itres  :m  far  distant  as  Meiupliis  and 
{>t.  Louis.  It  is  also  proimltle  lliat  pure  asphaltuin 
could  be  extracted  from  the  a>*pbaltic  -sandintone  at  a 
protit  irivntrr  than  that  obtained  by  the  sale  of  the 
crude  pro<iucl. 

Analyses  of  samples  uf  asphaltic  rock  from  this  di^- 
trietbayofaeen  reported  by  Mr.  (J.  W.Uaye«,'a«  follows: 
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ikili/ornlf).  -On  the  Sisquoc  nirich,  Santa  Barbara 
connty,  the  prinrijMil  asphaltimi  pi-oi>erly  in  the  me^ 
de]Mtsi(.  In,  ri.'HN)  feet  in  area  atnl  of  a  rejMirtcd 

minimum  depth  uf  i:^  feet, which  i«i estimated  tuooDtain 
3S,00(>,000  ton*  of  bituminous  rock,  equi\-alent  to 
.'..(MMt.ooo  ton-  i'f  ;i-phalltiin.  The  rock  is  iidned.  ele- 
vated by  an  electric  crane,  and  shipped  in  steel  cars  to 
tliiB  refinerr  worki*  on  the  mountain  Bide,  where  ^'ra\  ity 
i>  utilized  to  n>ove,tlie  material.  Tlie  cnide  rock  is 
crashed  by  jiteel  tvUs  and  heated  in  revolving  steel- 
jacketed  dnim«,  and  aa  it  beromeij  wftened  hy  heat  it 

i--  In  ntotl  with  jnisoline  until  tIiorou>;lily  -atmai.  1.  It 
is  then  jmssnd  into  H«H»riet»of  ugitjitiiig  <lruiiis,  which 
separate  tlia  Bolnlaon  containing  the  asphaltum  from  tbe 
taitin;,'>:  the  solution  flows  hyginvity  to  the  stills,  and 
the  gasoline  is  removed  and  recovered  for  repeated  usie. 
The  residiie  in  the  tdJIl,  «msiBtin|»  of  asphaltum  of  99 
[MM  cent  purity.  i>  cooled  and  liiun  li  !  f  t  -liipment. 

Tlie  prudiu-l  of  the  couiptiiiies  openitiny  thi^tte  mini» 
is  chiefly  a  bituminous  sandstone,  largely  utilized  for 
pavinj,''  ))nrpos4>'i  on  the  I'acilic  coast,  where,  owinj^  to 
tiie  >iniple  method  of  it>  preparation  and  the  cheap 
water  fieij.'ht  mics.  it  coMii>etcs  suocesafully  with  other 
asphaltum  pa\  inj:  niixtm  i  -  (  licre  is  no  production 
of  asphaltic  limestone  in  t_iiliu»:  uia  worthy  of  mention. 
In  addition  to  the  producei-s  of  asphaltum  from  natural 
rock  in  tins  state,  a  lartre  inunher  of  crude  p«'trolenm 
retiiierics  have  lieen  estiil>lished,  wiii«  h  furnish  a  consid- 
erable (piantity  of  t»y -product  asphaltum  olttained  from 
the  crude  petroleum  oils  nf  ("alifomia.  Uv-product 
Hspbflltum  pofteesses  similar  properties  to  thai  obtained 
frou)  the  rock  deposits,  and  replacea  it  to  a  coiuideiable 
extent  in  paxing  and  other  uaes. 

rndian  TWwV^iO'//.— The  known  nftphaltnin  deposits  iu 
tliis  territory  ar»'  almost  eiiti',  !\  w  aim  tin-  i>  ~ervution 
of  the  Chickasaw  nation,  i  >cvolopmei)l  work  lutt4  been 
fitarted  at  Kavia,  Dou}.'heriy.  and  Tar  Sprinj.'>.  and  at 
the  t«<)  former  localities  soft  asphaltic  sjuids  and  a 
bitiiminoik^  limestone  have  been  mined,  and  at  the  last- 
namod  placo  asphaltic  sandstone  is  produced.  Graham- 
ite  is  mined  near  Tar  Sprinf,'s.  the  product  heinjr  Itauled 
to  C'uiuauehe,  luiles  diistant,  and  then  shipped  by  the 
Chicago.  Bock  Island  and  Pacific  Ballroad.  Consider- 
:ihle  prospi'«'t'ii  J  li',  rlrills  has  been  a»'coniplished  in  the 
vicinity  of  Tar  Spriujfs,  and  uUier  deposits  of  asphaltic 
sands  have  been  found  below  the  surface  deposit  sepa- 

rated  ihetcfiiru  }\\  liedsof  red  and  Idnecliiy  ;iti  !  -Iiale. 
The  thickness  of  the  u-Hphaltic  sand  ImhU  varies  from  3 
to  20  feet,  while  the  clay  nod  the  sKale  strata  range  from 

'(  to  4"  feet  in  thickness.  The  lower  limit  of  the  as- 
phaltic ^nd  \\m  been  found  at  a  depth  uf  (Mjo  f«et  from 
the  surface.  The  preetent  snpply  of  asphaltum  is  ob- 

taineil  by  open-cut  workiujr.  The  sundstou"  ( iipjiinp 
Is  removed  by  drilling  and  Ida^itinK,  and  tin-  soft  a*-- 

pfaaHic  sands  are  broken  tip  by  blasting  and  retnored 
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by  plow-  uiid  scrtipcrs  tf>  tlic  n.'lin»'r_\ .  «  hi-rf  tin-  >(ffil«- 
^nU  ii^  !4tig^it!guUHl  by  mocbuiiiual  cuticeutmlioii  witii 
hot  water.  The  asphaltie  material  risee  to  the  siirfoee 
and  jmssi's  to  llic  icduccrs.  w  liciv  it  is  hr()U<rl)t  to  tin- 
proper  ci>nsisu-uuy  by  tlie  appik-atiuii  of  ht^t  tiiid  »ub- 
Hequ«ntly  fttraiaed  nnd  bandied  for  shipment.  The 
pri»diicts  \uf\  v.  itli  r!ir  il.  rii  irds  (tf  thi'  iimrkt't.  :uid 
mug:e  I't'uiii  H  .>cuiili(jiiid  on  tiif  uite  liaud  Lu  a  hard  and 
brittle  form  on  the  other.  Very  little  of  the  latter  is 
niaiU-.  howi'vor,  on  :ii-i-oniit  of  thn  largo  amount  of  time 
and  fuel  requiit'd  tu  produce  il. 
Keni'vcky. — ^The  pnncipal  bituminous  sandfltone  de- 

("Hisils  il!  iit  i'  ky  \ivr  in  Loj^'iui.  ^Yll^^t'n.  Edmonson. 
Uutler,  (iniyt-on,  and  lirockiuiidge  touutief*,  oteiipy  iug 
an  ai-ea  of  20  by  50  miles  in  the  central  part  of  the 
statf.  TliL' dipusits  arein  fiof-yniincd  sandstone  of  t\w 
.SuljtailxMtilVrouj}  formation,  and  from  {rt'ologiful  cvi 
denoe  the  asphaltum  repi'C^nts  tht>  ix-sidiial  matter 
fron  piwxistiuy  Itcds  of  poti-oUHini.  Tho  niinirroiis 
iii'p)^iis  lit  tiraiiiion  aud  EduiouMJU  counties  vary  liotli 
in  richness  and  magnitnde,  the  range  in  tho  thickn&ss 
of  tile  lH-d>  iH'ilii,'  from  "2  lo  "iit  feet.  But  I't'w  of  lli<'>c 
dvjKJsits,  tioWi'Vfi'.  are  of  commercial  value.  Tlie  richer 
deposits  lie  iH-tween  stntta  of  "1>laok  ro<  k"  from  1  to 
a  feet  thick,  and  the  interveninjj  asphaltnm  Iwifre  varies 
in  tiiifkness  from  'A  to  15  feel  and  contains  from  "i  to  l."> 
per  cent  of  biiiiminous  luatter:  !h»1ow  4  \wr  cent  a> 
piialtum  content  the  material  merjres  into    lilack  rttck." 

1'])  to  the  pi'eseul  time  <ndy  I ho-.e  <h' posits  lyinjr  con- 
veniently near  lailroad  or  river  have  l»een  de\cloped. 
and  of  such  only  those  have  heen  worked  w  hich  oH'er 
the  lea>t  <lilKculty  in  {\w  way  <d'  u()coverin<r.  No  tun- 
nelingt"' 'l'  'ft'"y '"'•^  y*''  ''«>en  allempled.  At  iSowline- 
Green  there  is  a  3tX)-toii  retinin<;  plant,  equipped  with 
currugaU'd  roWn.  The  mui»ture  in  the  material  as  it 
comes  from  the  cruahera  ia  expelled  by  means  of  ateam 
yat*. 

A  property  4  miles  northeflut  of  Rossellville.  I^pran 
county,  has  l)een  d<"vcl<»])e<l  <juite  e\tensi\  ely.  the  <|uarry 
face  showing'  a  l7-lool  aidphailuut  Icdj^e.  The  plant  of 
this  ooiu|Kiny  tiidudeRa  260-ton  -gyratory  cnishcr  and 
plain  14  by  Is  inc  h  rolls.  Quarries,  mill,  and  tipple 
are  connected  by  li  railen  of  narrow  gauge  track,  aud 
at  the  end  of  the  jesr  the  rolling  stock  equipment  con- 
sisted of  4."<  cars.  .\(  Louisville,  the  opcrntinj,'  com- 
|)any'  bait  iustuliod  a  plant  tor  mixing  and  pr<e[Hiring 
a^phaltum  for  street  paring  work,  which  has  a  dailj 
ca|  :i>  it  .  nf  pre])aring  material  to  cover  an  area  of 
18,'>IH)  s.^iiure  fc«t.. 

An  asphaltnm  company  near  (iartield.  I$ieckinrid<,'e 
coinity.  ha.»  a  loi>-toii  plant.  The  asj>haltic  rock  is 
biukcn  iu  two  set*-  of  boater.s  r*;volvinj,'  about  hori- 
zontal shafts,  the  first  making  600  and  the  seeon<l 
1,900  revoltttioDs  per  minute.  The  ooartiely  broken 


mati-ri:il  from  the  iir-t  tn^ater  is  passed  to  a  2  inch 
I  scieeii,  (be  overt»iz<'  being  retunied  fur  a. second  treai- 
I  ment.   The  material  passing  throngit  is  treated  in  the 

st>cond  beat«'r,  which  dfdivers  ton  si'reen.  .Material  ex- 
I  i^ettiiiig  one-.sixteeutb  i»f  an  iiub  in  size  returned  to 
I  the  <4ccond  beater  for  another  treatment. 

Tt.r  •.  T!)4're  has  tM>en  eom]mnitively  no  appreciable 
,  production  of  asplialluui  iu  tiiJ^i  :»tate  in  rtH'viU  yuat'.s. 
I  That  reported  in  1903  waa  liquid  asphaltom. 

!''■•  '. .    In  recent  years  a  small  i|uantity  of  asphallic 

limestonf  ba»  Ijeeu  piuduccd  fiuut  dcpu^itit  in  tlie  eaist- 
,  ern  part  of  the  slate,  nearly  the  entire  output  being 

consumed  in  f!i'>  local  markets.  The  chief  :isphultum 
I  pixMiuvt,  howe\'er.,  giUuuite  (alfiu  callvd  gnUiauiite), 
I  which  is  mined  abcmt  {to  miles  from  Vernal,  Uinta 

count  \.  Ciilsonite  is  a  \i-ry  high  gitide  material,  of 
espe<  ial  valuo  fitr  manufacture  into  varuisbes.  laccjuers, 

I  paintK,  and  similar  products.  ( >n  accoimt  of  the  high 
price  it  cotuiuiinds,  the  [iroduel  «iin  stand  a  long 
di.st4iuit!  freight  ralo  to  chemical  works. 

I  fW.— The  principal  use  for  asplmltum  is  in  the  con- 
slnictiou  of  pavements.  Ii.  lu'  Mt  iiMr,  a  considemhle 
quantity  is  cuii!!ume<l  for  the  maimtaclure  of  special 

I  varnishes;  for  water p rooting  buildings  and  other  objects 
as  a  protection  against  dampness;  for  cruUing  ve>isel>. 
as  a  protection  against  the  teredo,  or  ship  boriug  worm: 
as  an  enamel  for  irou  objects;  for  Itiofing  pur]K>>es 
in  the  form  of  asphaltuin  or  tar  paper:  for  electric 
curri'Ut  iiisidation:  and  as  an  ingredient  of  cement. 

.\s.phaltum  sidewalks  wert>  first  used  in  Paris  in  [S'<f^. 
and  to-day  they  extend  to  a  ilistanee  o.vceeilin  j  in  iln 
aggi'egate  1, •_'<"»  miles.  The  introduction  of  a.-iiliiiitiiiti 
pa\  einents  in  the  principal  cities  of  the  world  is  given 
l»y  .1.  \\ .  Howard'  in  the  following  chronological  order: 

,  Paris,  isi>4;  l^ondon.  is*!!*;  lUidapest.  Is7l:  Dresden, 
18T2;  Hamburg,  1872:  lierlin.  1>73;  followed  shortly 

I  aftei-wards  by  Brosaek,  Gcoeva,  Leiiizig.  Frankfort, 

I  and  others.  In  tho  United  States  a  so-ctilled  '-ttir- 
poultice  pavement,"'  compose*!  of  coal  or  ga>  tar,  siuid) 

1  etc,  was  laid  in  aeverol  citiea  during  the  period  from 

I  1870  to  187S,  andin  18TI  tol8T8  succeasful  oxperiiuents 
wore  carri<'<l  out  willi  an  artificial  asphaltic  sandstone 
pavomeiit  in  New  Vork,  iJ.  Y.,  and  in  Newark,  N.  .T. 
In  187h  a  pavement  composed  of  Trinidad  n.*phaltuui. 
sand,  and  powdered  limi-stotie  wti.s  successfully  intro- 
duced in  Wa«ibiQgl«n,  D.  C.  and  hot*  .siiuco  been  the 
standard  pavement  of  that  eity.  At  tb<»  present  time 
more  than  a  hiuidr*'*)  of  the  principal  cities  of  tiie 
United  States  have  adopted  some  form  of  a^pbaltum 
pa\'ement. 

In  making  a>ph;i!t  im  iwvoment  the  general  procedure 
i.s  to  grade  the  .street  to  be  paved,  roU  it  with  a  $t«am 

i  *TlieHln(iralIttlu8Uy,  VoLII,  p«g»5l,etaeq. 
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rollor.  and  then  fov(»r  it  with  a  la.vor  of  cement  concrete 
5  w  tJ  irichofi  thick;  or  incase  the  street  is  niiicadiini- 
isedor  juivcd  witii  stone  hli>eks.  the  l  onciete  is  iiiinecci!- 
mty.  In  th«  latter  cMwa  thin  layer  of  n^phaltuni  con- 
crebei  from  1  to  1.5  incbcH  (hick  ts  laid  dii'ectly  upon  the 
oUl  siiifiKc.  The  foundation  havinjr  }n'fu  lluis  |iro- 
peiri  1.  tli<>  iisphaltaininvini^iuixtui'e,  called  the"  wear- 
ing Mil  f  i  e.^tfl  (]i«n  spread  over  it  with  heated  fnkm  to 
the  desired  thieknciss.  >\liieh  varies  froni  1,&  to  8.6 
inchaa,  depending  upon  the  tmtlic  to  pn^s  orcr  it. 

The  ordinary  Trinidarl  asphaltnni  iKivin;:  mixture  iit 
made  by  addinj;  and  rlim  miijldy  niixiny;  with  Imt  reiined 
asphalt  ahout  Id  per  cent  of  its  weight  of  retiiduuni  oil, 
the  mixture  serving  to  cement  togiethcr  the  $ftnd  and 
jxiwdered  limestone  wiiieh  enter  inttt  the  pavinj,'  mix- 
ture. Tlie  proportions  of  the  inj^nnlients  varyaccord- 
inff  to  their  physiotil  and  chemioni  (|uality.  a«i  well  bh  to 
file  <  lin>ate  in  which  the  pavement  is  to  lie  used,  hot 
cliinatea  rei^uiring  iet>s  cement  timu  cold.  A  typical 
payeuieDt  \h  eompo^ed  of  from  13  to  16  per  cent  of 
asi^ialtie  cement,  fnini  To  to  s.s  per  cent  of  sand,  and 
from  5  to  15  per  cent  of  limestone. 

For  uise  in  makin<f  pa\  «>iD«nt8.  the  mined  asphaltie 
limestone  is  crushed  into  pii-ees  ntit  « m  <  i  i!in;r  inclies 
in  diameter,  and  then  i-educed  to  aljout  U.i-niesh  size  in 
a  ball  or  oentrif  ufral  palvcrizcr.  The  fine  material  is 
heated  to  'J7."i  !*.  in  heaters,  spreati  over  the  prepared 
I'oadbed,  and  compresised  by  heated  rauimerci,  or  other- 
wise, tintil  it  i«  of  a  tfaiclinefA  of  from  3  to  S.5  inches. 
Tills  form  of  p.ivemeid  is  not  i>opular  in  places  siil)j<  ct 
to  fogs,  1-aios,  and  low  tempttrntun-:*,  fur  tiio  rcueion 
that  it  beoomea  polished  and  sKppetT  when  wet,  or  dry 
in  e4)ld  weiilher.  In  I'm  '-  ;ind  Heriiii  hiri^e  >iippli)v-.  of 
mukI  are  kept  neai'  Uie  .strtietii  pavtil  with  anphaltic 
limestone  for  nae  dnrinir  fog,  slight  rain,  or  Know. 

Pavement^  iiiiu^  wirti  '!'riirrl;i  !  or  other  :isplialtuni 
in  which  sand,  in  proportions  up  to  bO  p4>r  cent,  i»  the 
chief  in|p«dieat,  do  mit  beoome  slipper}'  except  when 
covered  with  ice;  the  sand  makee  them  gritty  and  not 
«u»ce|)tible  to  pulii»h. 

For  the  manufacture  of  black  mmiith,  lued  chiefly 
for  ctratin','  ircMiwork.  pure  asphalluni  is  (ii-.solveil  in 
beniiole  or  liipiids  containin^r  ln^n/ole.  The  ,'isph:dtuin 
from  Syria  is  used  for  this  pur|>ose.  i>y  coveiiiief  hot 
iron  with  atiphal turn  \ari:i-li  il  e  voltilile  in^frrdienls  of 
the  latter  are  driven  ott.  leav my  a  residual  coating  in 
the  form  of  a  smooth  and  polisbed  enamel. 


For  lii^iilatiug  and  cementing  piii'poses  at>phaltiim 
forois  a  very  important  innredicnt  on  account  of  its 
wonderfully  adhe-ive  ipiality. 

For  wateipniuting  foundations  of  brick  or  atone, 
nsphnltutn  is  dissolved  in  petroleum  and  laid  in  the 
form  of  a  CI  im  iit  or  mortar,  forming  a  verj'  durable 
[  waterproof  coating. 

For  making  eement,  petroleum  resldne  U  added  to 
I  a^tpbaltuiu  in  iiider  to  rendei-  it  plastic,  and  tfoni  't  \<t 
I  10  per  cent  uf  nharp  8und  ih  mixed  with  it.  nceorditig 
I  to  tlie  pui  pofSG  for  which  it  im  to  used. 

For  rootinj;  pur|)os<'s  asphaltum  is  n>eil  to  :i  \cry 
,  largo  extent  in  admixture  with  conl  tar.  pitch,  or 
petroleum  residue:  the  material  being  u^ed  to  >aiturate 

tw  •  three  thicknesses  of  felt,  which  are  finally  com- 

l)rc«»ed  into  one  oompnet  sheet.   The  tar  or  routing 
felt  w  held  in  place  by  nails  driven  through  tin  cliskH, 
and  the  whole  completely  eo\-ered  with  cemen)  >imilar 
j  in  comiKwitioti  to  that  itsed  in  making  the  fell;  while 
this  Is  still  i«oft  n  eovcrlng  of  iibarp  sand,  or  screened 
I  jriiuel.  is  spresid  ov.  r  the  surfaco,  formir^a  tight  roof 
'  of  great  duiubility. 

Anphaltmn  tvfivmff. — There  are  variouii  methodn  used 

for  the  reliniii<i  of  asphaltum.  dependinji'  on  the  nature 
of  the  cinide  material  and  the  use  to  which  it  is  to  be 

I  applied.  In  general,  with  high  gi'ade  nmterial.  the 
treatment  ha>  for  its  oliject  the  removal  of  \\;itei'.  vola- 
tile hydi-ocarbontt,  and  mechanically  HU»pvnded  mineral 

!  and  vegetable  matter,  but  with  aspbalturos  to  be  used 
in  paxenient  eoiwtrucf ion  it  i>  es><'nlial  to  allow  tlie 

^  ininural  mutter  to  remain  in  the  pixMiuet,  for  the  reaiion 

I  that  the  aitphaltinn  in  this  onm  is  to  serve  solely  as  a 

liinilintr  inul  wutevprooliiiy  nmti'ri:d  In  fact.  :i-|iliidtic- 
rock  of  the  proper  eoniiK»itioti  b*  not  lelined  l»efore 
use,  fait  merely  eru^hed,  heated,  and  laid  in  pliiee. 
The  ~1       t!i."l    if  extvacliiij;' asphalliuii  t'loni  its 

coimxainds  is  l»y  tioiliiiij  water,  whicii  causes  the 
lighter  a«pbaltnm  to  rlite  to  the  KurAice.  from  whence 
it  can  he  easily  ii  nni'-cd.  Conunon  --all  or  rjiKium 
chloride  nmy  Ix'  .stihstituted  for  water  in  llie  Irealinent 
i  of  material  requiring  a  higher  temperature  or  a  heavier 
support inji'liiiuid.  In  other  e!is4^s  iispimltuiri  i-  cxlracled 
by  uiean:^  of  a  t^olveut,  niuch  il->  e«rtH>n  bisulphide  or 
naphtha,  and  obtained  from  the  solution  by  heating  in 

stills,  which  causes  the  Xnlatile  so|\eti(   to   lie  distilled 

^  for  repealed  u>e  and  leaves  the  li*|uid  u.sphallutn  residue 

'  in  a  practicallr  pure  condition. 
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BAUXITE. 


By  fTowni  SntUTHKHs,  Ph.  D. 


While  the  produrtion  of  bauxite  in  the  United  Stnties 

on  a  comnii  l  -l  aK'  il:itr>  fl  dlK   thi-  i  nf  th(- 

deposits  ill  the  sUitc  of  Ucoigia  (luni»){  the  luia- 
eivl  does  not  appear  to  have  been  produieed  in  auffieient 
i|iiiintiti<'>  to  Im-  iiu'lufl»Hl  in  tlio  roport.-i  of  the  EUnciith 
C  ensus-  Tlii»  itiport,  therefore,  uoDtaiiui  the  renulta  uf 
tho  tii'8t  cen»ii»  of  the  mining  of  bauxite  in  the  United 
States.  Table  1  is  u  smniniu-v  of  the  Ktatt«tic«  for  1902. 

Tabui  1,—iittmmar)/:  I90t, 


Niiin>H.'r  III  miii<'<i  iir  ijuMtle*,.....,.  H 

jiumlicriif  iiiM-rnton   ' 

M>rii-<i  omi'inii,  detki.  Me.: 

NiimlKT  .  .-..•.•••••...•.,..«•.....•.....».....,...   ....  t~ 

SttliirU-.^   iXl.-^M 

Kyftnsv  niinlwr   i:i<> 

\\  ilid 

rmitTtu't  \v<nk   ?ii*' 

)Ji»rclliiriciili»  <-xpi-li»r»     ?l  1  !".;;' 

OMtof  mppUoaand  nutoriai*   ii»  iHM 


ttoduet! 

Qnawity,  leOK  (mm   .i'  .i-j.' 

Vftrne   fl  J*,:^!! 

Of  the  :N  mines  or  tjiias  i  les  toi'  wtiu-ii  jn  oiiin-tion  was 
leporteil.  :-l  were  in  Alalmina,  19in  Arltansas.  unci  Hi  in 
(icoij^ia.  The  entire  niiinl>er  Wii>  etintioMed  l>y  T  ojn  r- 
alu).>,  of  w  hom  5  were  incorporaUsd  eompiinies  unci  -J 
individual  owners.  'I  liere  ware  34  mines  operated  by  ,*{ 
iiieor|)onite<l  roinpjinies,  I  coniiHiny  eontrollinjr  I'.t. 
anotliei-  Jti.  and  another  .">  iiiine>.  There  were  i  etiin 
jHinie^  and  '2  iiidivithial  owners  operatinjf  I  mine  eaeh. 
Tills  rentrulizalion  of  ihe  industry  makes  it  impossible 
to  publish  llif  statistics  for  the  dilTercnt  states  withoal 
disclosing th<'  u|)e rations  of  individual  companies;  there 
fore,  only  the  totals  for  the  United  State.s  are  pn^sonted. 
One  mine  in  Arkansas  was  n^portpd  idle  in 

CkpUal  «Ujei'  nf'  !ii>  i)rjf/riil<  il  mnijHtiiirn,  A  eonsid- 
erabk  portion  of  tbe  total  production  of  )i)iuxit«  was 
mined  by  esftablishments  that  were  en},iij,red  in  mininif 
operations  as  ineidental  to  (he  iiiaiiufaeture  of  alutni 
nuu),  paint,  and  cbuiuiuil  produvttt.  The  capital i;!al  ion 
of  thene  companies  repreitents  both  their  miniii'r  and 
inaniifaeturini;  industriivs  iuu\,  tlierefore,  is  not  included 
ill  thii«  report.  Of  tbe  6  incorporated  couipaiiieii,  '6 
i-eported  that  they  were  engaged  primarily  in  mining. 
Their  authorized  eupitali/jitiini  ■  .■n-.isted  of  "i.-^Oi  shares 
of  couiiuuu  »tock  with  a  |Mtr  value  i>f  ^i2it,U0U.  Of  thi^i 
amount,  1,730  Bharee,  valued  at  $li8,000,  had  been 


I  isitufd  at  the  Hose  of  the  year  covered  b3''  this  inveiBtiga- 

tinn.    Nil  l1i^  i  !l  nds  appear  to  hare  been  paid  on  ^ia 

.  -stoek  duniijj  the  year. 

i     Emplo^etit  and  «iaj;x«.— The  variation  in  the  number 

of  waffe-earnei's  employed  during,'  the  different  seasons 
I  of  the  year  uud  the  specified  daily  mtes  of  pay  are 
1  shown  in  Table  4.  Tbe  height  of  activity  in  tbe  indn^try 
up|)ears  to  havt!  been  readied  durinjr  the  month  of  May, 
when  au  average  of  liiH  wugo-euriiers  was  reporteil. 
The  amalleat  number,  139,  was  given  for  the  month  of 
Dei'i'inlier.  The  sjiylit  variation  in  thf  niimfter  em- 
ployed during  the  entire  year  indicates  a  uniform 
production. 

Tlio  ttiiniTiLf  i»f  '■•.•in \'iti»  ri'ipiiivs  no  psirtifnlMr skill  on 
iIk'  fmrl  oi  llie  iuiin  1.  ami  the  f:ites  of  jxiy  should  not 
Ik-  eonqMred  with  those  re|xirted  for  miners  of  other 
minerals  will  I  . ■  -kill  and  e^  p'  vH  rifc  an'  iieei'ssary.  Of 
the  total  miuilier  of  wa««-t--«'iij  lu-i TT.  or  .M.-'!  per  rent, 
were  classed  as  miners.  Of  this  munlier  the  wayis  fi>r 
t>4  raiijj'ed  froinj;!  toi!l.'J4  |)er<hiy.  The  rates  for  '"all 
other  wajre-earners,"  which  inclndes  those  eujyajred  in 
ft-ssorfiiiy;,  jyradinj;.  handlinj:.  loadin},^  and  hnulin«,''  the 
ore  and  in  miscellaneous  work  in  connection  with  the 
niiiun^'  or  i|uarryinif  of  Iniuxile,  were  considerably 
hifrher  than  the  rates  re|Kirte<|  foi- miners.  ( )f  the  .">:{ 
reporti'd  for  this  (  lass.  4*'  n'ceived  from  S>l..'it»  (o  $1.74 
per  day.  Tin-  rate  of  pay  at  which  the  j^rcatest  luimber 
of  wrtf^e-earners  was  employed  is  from  $1  to  ^I.'il  [H-r 
day,  »»!•  havin<r  U'cii  paid  at  this  rate.  One  hundred 
and  thirty-four,  or  per  cent  of  all  wag:e-eainers, 
received  from  $1  to  $1.74  per  day.  This  uniformity  in 
the  ratex  uf  pay  in  due  largely  to  tho  fact  that  Oi*  wage- 
earners*,  or  4«  per  cent  of  tbe  total  number,  were 
reported  iiy  2  operators  workinj;  on  a  larj^e  scale. 

The  exlniction  of  Itauxite  is  frumo]M-ii  cuts,  no  tun- 
neliii}.'  beinjr  required,  and  all  of  the  employees,  there- 
foiv.  were  reported  as  enj^ajredalxive  jrrouiul.  The  U>\) 
wage-euniers  give  an  average  of  to  each  mine,  but 
it  i.i  probable  that  all  of  the  mines  were  not  operated 
durinjr  the  entire  year.    Inadditi  'ii  tn  tln  se  wajre-earn- 

j  ers,  lU  others  were  reiwrted  a-s  employed  by  contractors 

.  to  whom  the  sum  of  $600  whs  paid. 
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MINES  AND  QUARRIES. 


.^"/'^'/'V<*,  »iiat<:riah^  aud  luiMmllitntJtuti  f-ty/t^wiew,— The 
cost  of  Aupplies  an^  matemk  constitutes  an  irapoiladt 
itoiii  of  cxpon.sf  ill  coiiiioi'tioii  wijli  till'  u|M'ruti«>ii  ttf 
Itiiuxitiv  miijps.  The  total  uuiouiit,  !^4't.ol!>.  icpoi-ted 
for  siippUe»  and  uiaterials  probabi}'  uiclu<les  ii  consiiU'i-- 
!i)»li<  prcporti'tii  o)'  till'  <'xp('ii-i'<  iiu'idt'iit  di  vclitpnicnt 
work  aiut  tin-  installuljon  oi  ik;w  ])l:iiit8  iunl  imtcluiRTv; 
H  ineliuies  iilsti  tin-  amount  spent  for  tiupplies  us<'<l  in 
toiincftioti  with  tbo  oHii-inatiori  of  the  trudo  Imuxiti?. 
Tbc  totiil  uuiuuiit,  ^li,y3y,  re]H)rte(l  as  uiiscullaucuufi 
expenses,  inclades  amounts  paid  for  legal  services  and 
otliiT  niivf  ('Hanoi  itis  Uoik.  <(iitu'  nf  u-hicli  are  not  Strictly 
applicable  to  the  operation  ut  the  mines. 

ICeehaaieal p'nitr.—  Ot  the  7  operators  fr»>ni  whom 
rottirns  wore  roeoivod.  G  ii-porti'l  powor.  all  of  it 
owned,  for  tlie  operation  of  their  niimw.  Tin;  total 
priiuary  power  amounted  to  6-->4  horaepower,  of  wbicli 
575  horsepower  was  supplied  by  19  ateara  enginea  and 


4!»  horsepower  hy  >m-  i.'u-,oliiif  engiiiUF'.  There 

were  also  4  eleeti  ie  uiolors  wilh  rt4  horsepower. 

I'l-ixhiiti-i,,.-  TIji-  ri  t:il  prodiK'tion  for  the  calendar 
year  VM)i.  a>  shou  n  TaMe  1.  t'J,'!'^'^  lonjf  tons, 
valued  al  i^l^^.^otl.  The  I'niled  States  Geolojrical 
SitiM  \  pulilished  annual  <talisiics  eoiieeiniuy  thi! 
(pwntily  ami  value  of  hauxile.  Talde  '1  sliows  the  tolals 
foreach  year  sim-e  lss!».  Sinc<' the  eeonomie  ini|Hir- 
t;>neo  of  l>!iM\ifi  i-  due  alnm.-t  i-\i  lti-i^ d v  fn  its  use  in 
the  nianufaeture  of  the  metal  ahumiunn.  aliuniiiiuu 
sulphate,  common  alum,  and  artifirial  emery,  this  table 
has  Ih'1'11  prepared  so  as  to  show  the  availahle  ti>.'ures_ 
for  the  nianufaeture  of  these  aubstuncea.  l^latistir.s  for 
the  production  of  sodium  aluuiinate  and  other  salts  that 

eontsiMi  :iIiiriiiiii.iTl  f:in  not  lie  secured. 

For  all  priRiituI  purposes  the  yearly  supply  of 
bauxite  in  the  I'nited  States,  iuclodinj;  both  domestic 
production  and  imports  less  exports,  may  be  taken 


Table  2.-FIIODUGTIOK,  IHSFOBIBi  EXPOBTB,  A2fD  COBSUMPTION  OP  BAUXITE  AND  THE  FRCKDUOTIOK  AND  VALUE 
OF  ALUMINUM,  Vm  TO  IMS,  AND  OF  ALUU  AND  AUnHNUM  Ainj^TATE,  ISM  TO  I«tt. 

(iri)HcdBlal«iGe<d<«lnilKur«^,  "Vlacral  ai!Mun»«aftli«riili«d  tiliila^"  im] 
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7,775 


290,600 


a!«  the  eipiivalent  of  yearly  consumption.  The  aeyre- 
ipiic  value  id'  the  aluniiutuu  and  alum  ahmdiiinu 
.sulphate  made  from  baaxite  durin}.''  1903  amounted  to 
14,522,761. 

At  the  pro»«iit  time  most  of  Uie  kau.xite  in  tbia 
country  is  used  as  a  source  of  aliinuiia  from  which  the 
mplal  aluiuiiuiin  is  made.  The  (juantity  ased  in  the 
roaiiufacturt;  of  chemical  mlU  in  relatively  small.  'Vhm 
the  development  of  the  bauxite  industry  depends  to  a 
great  extent  CD  the  manufacture  of  aluminum  and  on 
the  increa!<K>d  use  of  this  metal  for  puipose?  of  con- 
stnictioa  reipurin^  li<^htoe8ii  and  no  especial  strength. 
Aluminmii  is  also  med  as  a  substitute  for  copper  as  a 
conductor  of  electricity. 

The  large^t  production  of  bauxite  is  in  France.  Next 
to  France  ranks  the  I'nitod  States,  luid  third <'onies  the 

United  Kingdom,  of  which  Ireland  turuishcii  the  out- 
put Table  8  shows  the  production  of  the  three  nationt^ 
tnentione<l.  for  I'.NM)  itnd  iwi^  as  reported  by  the  United 
tytatea  Geological  Survey. 


T.ini.B  H.—  M'tirtiFt  produetion  ttfhwvueitr:  tHOO  nml  J90I. 


'Mlncflttl  R«i«<IW«  4>F  tlii'rtiil»l  Kliitn." 
I902.J 


IMl 


,  Icoii). 


Total. 


fThitll*  

roitcti  Kiiiiedotii. 


'J3.su .  89,en ' 


i>,aci7 


124.  m 

11.^5 


The  toul  ijuuiitily  of  tjuuxit«  produced  in  the  Lnit«d 
Stales  since  the  hcj^nninpof  opemtions  In  1881)amountH 

to8d4,0Pl  ton>.  or  an  .  I  produetion  of  lt;.o4<t  tons 
per  year.  The  crreate>t  i|uantity  protiticctl  during  one 
year,  3ii,i!HO  tons,  was  reported  for  l89il.  There  has 
been considerabh'  variation  in  thcavei-a're  price  per  ton 
of  bntixite.  the  iaii<;e  having'  heen  from  to 
.\e<ordini.'  to  the  reixuls  received  for  1902,  the  price 
varied  front  !jfia.iiU  to  3i5«.aO  per  ton. 
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A  detailed  rammary  showiai;  the  Btvtietics  for  the 
production  of  bauxite  daring  1909  u  fpvm  in  Table  4. 

DESCRIPTIVE. 

Ocvurreucti. — The  luiucral  bauxite  was  lii^t  discov- 
ered in  the  year  183t  near  Beux.  France,  hy  the  wf«ll- 

known  Frendi  I'hi-inUt.  I'frllil-')-,  Ilr  aftrTri)iTr'd  Ui 
ulili/e  it  in  tlu'  luuuufuctui'c  of  uluui,  but,  betaiuso  of 
the  1ar(]fc  pi'opoi-Hon  of  iron  oxide  it  oontainRd.  he  vm 
unf.Hows!<ful.  Lnt-  1  a  (It  im.-ii  nl"  the  white  VMiioly,  of 
greater  purity  iLuu  that  of  Uuux,  was  dij>covci-cd  al 
Hereult,  also  in  France.  The  mineml  did  nots  however, 

bf'<  <ini«''  of  (■>jHinii'rri:il  iiiilKir(:iiic>'  until  1  st>s  or  Ist!)*, 

wheu  Saiutc-CluiiT  Ikn  illc,  a  Fr«!ucli  ficientist,  iu  the 
course  of  hie  experiments  in  the  manafaetture  of  alum- 
inuin.  discovered  the  value  of  bauxite  as  an  ore  of  this 

metal. 

In  18S1  occurred  the  first  recorded  dieoovery  of 

Imiixito  in  (he  Uniti  ■!  Starr--.  The  tin  !  %v!i<  umdc  bv 
Edward  Nichols,  at  Hermitage,  Floj-d  couuly,  Ga. 
Afterwards  deposits  were  found  in  Polk,  Bartow, 

(Mif.-lirn.  :un1  ( 'li:ittoo<.';i  .T.i.ntic-.  fn  IS'.M  H.  S.  P(>n-y 
reported  tlie  ditn'ovcry  of  the  mineral  iu  Calhoun 
oonnty,  Afau,  although  it  had  previously  been  found 
in  that  nt-Atr  in  Cliopikee  county.  whrtT-  if  \m<\  boon 
knowu  iion-ore  bloiisuui  and  ati  (.  iinion  fossiliferous 
iron  ore.  Other  deposita  were  afteinrards  found  in 
Cleliurne  coutity.  Tm  1'<!tl,  too,  th>'  minornl  wuf  re- 
ported b\'  the  Arkansfi.s  i^eolojjical  .survey  ti»  huvinj"' 
been  f<nind  in  Saline  and  Pulai«ki  countiea  of  tliat 
.-:t;t(i  Othi  1  ili  ji.  ■-it.'^  have  been  foiuid.  notaFdy  in 
>>orth  <  aruliuii,  Stiulli  t'arolina,  and  New  Mexico,  liut 
they  ar«  too  liuiiied  in  extent,  and  are  too  for  f  t  orn 
transportation  ftieilitios,  or  else  i-ontain  too  nianv  im- 
purities to  be  of  value  conunereially.  Arrunj^inl  in 
the  order  of  their  outpm^.  <i>  or^ria,  Alabanm.  and 
Arkansiut  famish  the  total  pruductiou  of  the  United 
States. 

The  inininj.'  of  the  ore  in  this  eountry  is  of  eonipara 
tively  reeeiii  ineeption,  and,  quite  naturally,  it  ba«  not 
reaelied  u  high  state  of  eflSciency.  The  mines  are  irreg- 
idar  hole.s  du}r  in  tiie  hillsides,  with  deep,  open  draiiiaj,'!' 
difelu'.>  leatlinfj  from  them.  Below  the  surface  the  ore 
iB  jiuUicieutly  soft  to  bt^  removed  with  pick  and  f,'ad. 
which  renders  the  extraction  ea.sy  and  lessens  theoogt  of 
production.  For  a  high  grade  product,  bowiBver,  the 
uneven  quality  of  the  ore  makes  neceaaary  a  sortinpr  by 
iiaiid  or  by  .screens.  Scre(>n  sorting'  is  ij^eneinlly  pre- 
ferred to  hand  aorting  when  the  cltaraeter  of  the  ore 
will  admit  of  the  use  of  the  screen.  During  the  sort- 
injr  proce.ss,  when  clay  is  mixed  witli  the  bauxite,  a 
cummou  log  waslier  is  occaaionally  utwd  to  tieparate  it. 
The  sorted  product  In  then  dried  in  the  air  or  in  kilna 
or  furnaoes  prior  to  if--  -.hipuient  to  market.  In  thi.s 
proce»»  veiy  tiati^factory  revulta  liave  reoeutly  been 
secured  from  the  use  of  furnaces  of  the  revolvbg 
cylindrical  type. 


j     Reflninp  vtm  formerir  done  almost  exclusively  in 

lVnns\  h  iiiiia  and  New  ^'i>i  'k.  IhU  ri'centiy  new  refining 
plants  liavc  been  erected  at  liauxile,  in  baline  county, 
Ark.,  and  near  East  St  Louis,  in  St.  Clair  county.  HI. 

I  These  )>li[rit-~  ai'i'  e<pii|)pMl  with  modern  mui  liiiK  iy, 
I  and  baud  labor  haa  been  superseded  wherever  prac- 
I  ticablp. 

'  Fram  (  j n  inluees  three  varictie.s  of  bauxiti  :  'i'lie  white 
of  ilerault;  the  pale  of  iiaux  and  other  localities  of 
sonthem  France;  and  the  red.  which  contains  a  lar|^ 
projK)rtion  of  iron  iixiili  .  ami  which  is  also  found  in 
several  places  iu  soulhcni  FVuuce.  Of  these,  the  white 
variety  the  purest,  containing  from  (>5  to  74  per 
ciTil  iif  alumina,  fnmi  '>.2.t  to  ">  ]>rv  i  i-nt  nf  fri'i  ir  uxiilc. 
and  from  12  to  lb  per  cent  of  .silica.  Ihus  it  i,s  eom- 
pantively  free  from  iron  oxide  bnt  contains  a  relatively 
large  amount  of  --ilii  a.  The  mo~t  iirijnire  is  the  red 
variety,  which  eoutainti  from  5U  to  per  cent  of 
alumina,  from  24  to  28  per  cent  of  ferric  oxide,  which 
impsirt.s  the  red  color,  and  from  1  U>  7  per  cent  of 
i^ilictt.  French  bauxite  in  umd  chiedy  in  the  manu- 
facture of  alum  and  alnmin^— the  white  variety,  con- 

biining  but  littli  inm  itxiili  .  for  alum:  and  the  red 
variety  coutaining  but  little  nilica,  after  purification, 
for  alumina.  Because  of  the  low  costof  mining  and  the 
low  ocean  freights  of  reet'iit  years,  large  <piaiitities  of 
tbiii  mineral  have  bueu  brouglit  to  the  Uuited  Statet> 
and  eonsumed,  mainly  for  the  manufacture  of  alumina 
from  rvlt'eh  melailie  ahmiimim  ha-:  he-:  u  inadi  .  \t  the 
present  time  there  is  little,  if  any,  Freneii  Iwuxite  used 
for  the  manufaeture  of  aluminum  sulphate. 

In  till'  l'nire<l  King<lom  tlten*  arc  iittpnrtaut  de|>osit.s 
at  Strain,  near  liallyelare,  anil  nl  (tienmvel,  both  iu 
ccmnty  Antrim.  IreUind.  Of  the  European  deposits, 
tlie.s(>  an^  next  in  ;m] lortance  to  those  of  Fntiicc.  An 
e.xt^^nsive  U!<e  of  tiii>  luiiu'ral  t)f  ccnuity  Aiiti'iia  t\)r  the 
manufactui'e  of  aluminum  has  lieen  retarded.  Ix-eauae 
the  hiifli  percentage  of  silieji  it  contains  renders  it  in- 
ferior lor  clii.s  jturposc  to  the  Imuxiteof  l-Vanee.  It  is. 
however,  of  excellent  quality  and  contains  but  little 
iron  oxide  or  titanic  oxide.  Much  of  the  product  of 
I  th<>  Irish  niinea  is  consumed  in  Fngland,  where  it  is 
j  made  into  alum. 

In  ( lermany  there  are  sevend  deposits  of  bauxite  of 
con^iih'rable  extent,  but  the  (|uality  is  inferior  to  that 
of  the  French  mineral.  In  one  locality,  liowever.  the 
niioenil  ii*  quite  pur«,  but.  the  d«po«»il  i»  too  «mall  in 
extent  to  be  commercially  valuable. 

.Austria.  Italy.  Asia  Minor,  French  Guiana,  and  New 
South  Walea  also  poe««iesu!i  deposits  of  the  mineral,  Imt 
a.s  yet  none  has  been  developed  to  the  prodnctive  stage. 

The  ro!lii\\  iiii;-  -t:ifiinent  ?ihows  the  anal;  v,  .  ,,f  .speci- 
mens fruui  varioui)  localities.  This  »tateiucut  ha^*  Ijeeu 
compiled  from  a  large  number  of  analjrses  which  have  ' 
produced  result--  --o  \ai  ii  il  that  the  extreme  limit.s  of 
each  coiiatitueut  have  lx>eu  presented.  The  average 
quantity  of  alumina  (Al,(^)  contained  in  marketed 
bauxite  is  practically  &8  per  cent. 
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MINES  AND  QUARRIES. 

Analyneii  of  ttjtecimenK  of  Buuirlte  fnni>  vtiriom  countrie». ' 


UICAUTT. 

Alumina.  liXfS, 
(per  MM). 

F^rrio  oxidr. 
Fe|0«(perc«iii>. 

giliin.  M4>,  (iM-r 
cent). 

CUrium  onrboniitR. 

rHm,(|i.Tiviii). 

Titanium  axMp, 
TiO.(piTi'»-mi. 

Wiilvr,  H|0<|M>r 

OWIt). 

Knuii'*  

1:1. 1  to  n 
II.  1  iu7i!^:t 
.Vt  loiJ7.ll 
1;.  1  tofiK» 
39.7il»i«.!M 

0.  1  to 

1.  Mtii  l.% 
a     i(t  li.s 

0.7  luSf) 
0.21  luU.6 

0.3  to  2.2 
2.1.>lol5.«.'> 
1  lolLTd 

lull.  1 
2.1«l»  I.IM 
l.SlloS5.l)S 

Oto  12.7 

I.ll  tn  1 

V>      10  22. 1 

!i. ;  i<>»2.:« 

12. 2  to  1 
tU.  17  to  22.  < 
Hi.  II 10  a2 

luiir  

1.27  tii2.>« 
0.«7  til  4. 18 

r>n>nriA.  Cnited  Bute*  

>i:Dm|iilr<l  frcrni  -•  Thv  MIimtiiI  Induiitry."  Vnl'^  I  to  XI,  Iticluidri-. 


Ohfiuiicul  jmt/iertii'K. — The  mim»nil  Imtixiti'  is  u  hy- 
dratod  aliiminiiin  oxidi-  coiitiiiiiiii},''  tilsti  vtirimis  iiimiiti- 
ties  of  iron  oxide  (Fe,Oj)  and  silit-a  (SiO.,).  Tliref 
variotii's  tire  distitig^nished.  the  inoiioliydnitr  (Al.Oj. 
H.O).  thf  dihydmroi  (AI,{),.-_'H,<)|.  iin<i  tlu>  M  iliy<liiito 
(AljOj.SH.O).  Apart  from  in)pni-if.ioH  th»>  coiiniosititHi 
of  tht^so  minerals  varies  from  the  ni(»ii<>liydinto  (diiis- 
poro),  which  foiituiiiH  H^t.\'2  por  ctMit  of  .\l.j<),  mid  14. ss 
p<*r  cent  of  HjO,  to  tho  trihydnitc  (<^ilih.sit»v).  wiiifh 
contiiins  «55.(il  por  i  t'nt  of  AI^O,  and  84.:i'.t  pi>r  i  iMit  of 
H,0.  More  or  lef.s  of  the  uiuniiiia  in  Imuxiti'  i.s  ri>- 
pl»<'e<l  hy  ii-on  or  nmnpanosc  oxido.s.  Silica  cmtiuv  in 
the  mineral  either  free  or  in  i-ombiiiation  iti  riay. 
Minor  impurities  arc  eom]>iiinid.s  iif  p]i<i>phori(-  acid, 
itulpliur,  t-arhon  diuxido.  lim<>.  and  ina^'ncMia.  In  (-oni]Mi- 
sition  the  French  mineral  app<'ais  to  correspond  to  tlu' 
inonohydrate  while  that  of  the  I'nited  States  iipproxi- 
matos  the  trihydratjc.  The  composition  of  bauxite  can 
lie  determined  only  by  chemical  analysis  .siini>  it  i^  not 
indicated  by  th«>  physical  pn>pcrtics  of  the  iiiiiicnil. 
Accordinjf  to  F*nincis  Ijiiir,'  theavempc  com]H)sition  i.» 
from  »iH  to  09  jK?r  cent  of  AL^O,:  'Si  per  cent  of  11,0. 
SiOj,  and  F,(),:  with  from  'A  to  4  per  cent  of  TiO,  and 
other  impurities.  In  gonenil  the  viilitc  of  tlic  ore  i.s 
in  direct  pro]>ortion  to  the  riclines.>  tind  purity  of  tb« 
alumina  content.  In  ore  of  j^ood  tpiality  the  jK'rcent- 
ag*'  of  alumina  is  while  that  of  iron  oxiile  and 

silica  i>  low.  liaiixite  has  a  stronjf  allinity  for  water, 
which  makes  it  iiece.ssary  that  the  ore  In-  dried  befotv 
shipment.  Fttr  the  manufacture  of  aliimiiiiim  tin'  pies 
eiice  of  iron  (»xide  and  titanic  oxiih'  in  the  ore  is  not 
objectionable,  but  for  makini;  alum  these  instdiible  ma- 
terials should  not  exceed  7  jwr  l  eiil.  ami  the  iron  oxide 
should  be  less  than  :*.7."i  \h'V  cent.  The  trihydinte.  on 
account  of  its  {freati-r  solnliility.  is  Im-sI  suited  for  the 
manufacture  of  alum,  and  for  this  )iiir))ox'  the  bauxite 
of  the  L'nited  States  is  prefenible  to  that  of  France. 

Phi/niml  jmtjtertie*. — liauxile  tM:curs  in  the  earth'."- 
cru.st  in  the  fonii  of  veins,  beds,  or  aniorphour^  masses, 
not  cryst4illized.  and  without  any  constitnt  orjfanoleptic 
characteristics.  Tlic  hanlnc'vs.  color,  texture,  and  den- 
sity »)ften  change  in  the  same  ii(>po!.it.  I'sually  the  ore 
fKTurs  in  concretionary  or  pi^olitic  masses,  althoiifjh 
it  is  sometimes  a  hard,  comjuact.  homofreneous  line- 
prained  rock.  In  some  cases  the  structure  is  oolitic, 
and  in  othei*s  it  is  earthy,  reseiiibliii}r  clay.  It  may 
be  hard  or  soft  and  oonipfn  t  or  porous,    'flic  color 

'Trmii-m'tiimH  «f  tin-  .Viiii'riruit  Irirtitiile  of  MiniiiK  Kiijrini'cis 
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varies  fnun  ulino.st  pure  whit»>  to  a  deep  ivd  or 
Itlack,  |)!i.-.siiiij  thi'oiijrh  •iliades  of  ci-eani.  }in»y.  yellow, 
and  pink.  The  mineral  is  soiii(>timet  sjM-ckled  or  mot- 
tled, and  i^  more  or  li'ss  stained  by  iron  o\i<le.  nijin>rii- 
iiese  mineiiils,  or  orpinic  nialt<-r.  'rh«>  colors  shade 
into  one  another  ^riiidnally  or  abru])tly.  and  schlom.  if 
ever.  dtH>>  a  deiK)>it  jkism-ss  a  uniform  ctdor.  The  hanl- 
nes-i  of  aveiii^e  j<-ood  ore  varies  from  1  to  ."i  and  the 
specilic  gravity  from  2.4  to  2.iV>. 

When  exiKJsed  to  extreme  heat  bauxite  becomes  .»o 
lianl  that  it  is  almost  iiu]>ossilde  to  make  any  impres- 
sion upon  it  with  steel  tiMils.  This  property  in  connec- 
tion with  its  infiisjbiliiy  mtikes  it  tin  excelli'iit  material 
for  crucibles  an<l  for  fiirna<'e  liniii^r^,  since  it  resists 
chemical  and  caloritic  actic»ns.  The  chief  reason  why 
bauxite  is  not  used  more  extensively  as  a  basic  furnace 
lining''  is  <!ue  to  the  impurities  that  are  usually  present 
in  the  iiiinenil. 

IMFOKTANT  I'KtMUfTS  OKKIVKO  lltUM  K.Vf.XITK. 

I      Four  princi|ml  substances  are  prepared  from  bauxite. 

'  viz.  alninimim  snljihate.  alum,  aititicial  emery,  and 
aliiniinimi  hytlroxidc.     From  the  last-nainert  xiilistaiicc 

j  the  iiietiil  aliiiiiiiiiiiii  is  iiianiifacliired. 

I  Afxiiiliiiiiii  xtiljihiit,  .VI.,(S( ),),. isII.O.  This  is  a 
chemical  suit  technically  known  as  "i-oncentrated  alum." 
It  is  pivpared  by  decomposinijt  bauxite  with  sulphiii  ic 
iK'id.  If  the  mineral  is  dissolved  din-ctly  in  the  ticid, 
the  ]iroduct  will  contain  a  lar«;e  <piaiitity  of  iron,  form- 
injr  the  so-called  "aliimino-ferric  cake,"  which  is  iised 
for  many  purposes  where  iron  ami  free  acid  are  not 
objectionable,  as  in  the  precipitation  «)f  sewajje  aiul  of 
wasti-  li<|iiors  from  dyewoiks.  I'ure  aluminum  sul- 
phate is  now  f;-enerally  prepared  by  the  Iljiyer  process, 
u'hich  consists  in  addin>r  |Miw<lere(l  alumina  to  (he  solu- 
tion of  so<lium  aluininate.  contaiain<;  1  {mrt  of  Al.t ), 
to  l.S  |»arts  of  Na.,().  The  react  i(»n  causes  a  crystalline 
preeijiitale  of  aluminum  hydroxide.  The  silica  and  tiie 
iron  prescnl  remain  dissolved  in  the  solution.  The 
preci]>itated  aluminum  hydroxide  is  se|)arated  fn)iu  tht> 

I  solution  an<l  is  thorou>rhly  washed  and  later  dissolved 
in  |>ure.  hot.  concentrated  sulphuric  acid  until  the 
frotliinj,'  cea.si's.  The  solution  is  then  transferred  to 
shallow  leaden  pans  and  allowed  to  cixil:  thus  the 
pure  aluminum  sulphati>  is  soiKirated  out  in  the  form  of 
a  s<)li<l  crystiilline  mass,  Dwinjf  to  its  f^realer  piu'ity 
and  jrreater  stnMitrth.  alimiiiumi  sulplmle  has  larjrely 
replaced  iiliim  in  the  arts.  .Mnminimi  sulplnKe  is 
extensively  u.se<l  as  a  mordant  in  dyeiiii.':  in  preparing 
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Bize  for  jMippr:  for  makin*.'  altim  and  aluiiiimuii  "^alLs 
(rwl  liijiKH.  etc-.);  in  tawiiijj;  nkins;  for  piccipiluting 
sewage  or  coloring  nmttcr  in  water;  and,  in  general, 
for  all  purjwses  in  which  alum  wa.s  fonnerly  uswd. 

Fot<mluui  alum  —  K,SO„  AI,(S0J„24II,0.  —  This 
product  ia  known  also  as  "  pot&sh  alum'*  and  "'c-uiuaiun 
alum."  The  manufacture  of  alum  fi-om  bauxite  in- 
volves the  preparation  of  a  pure  solution  of  aluminum 
sulphate  to  which  i.s  added  the  proper  proportion  of 
an  alkali  sulphate  in  order  to  form  the  special  alum 
dcsii-ed.  Thus  pota-ssium  sulphate  is  u.sed  to  form 
pota'^^<iunl  alum  and  sodium  .sul])hate  for  .sodium  alum. 
All  ulums  ci-v^tullize  fi*uuj  isolutions  perfectly,  forming 
very  pure  rrystalf  even  from  impure  solution.*,  and 
it  18  lweaus<'  of  this  pi-i vjxTt y  lluil  the  alun>  uii'  so 
exteDsiveiy  used  in  tl»e  *rti».  The  chief  u-es  of  com- 
mon alnm  are  aa  a  mordant  in  dyeing:  in  preparing 
ei^e  in  ])!iper  making;  in  tuning  .skins:  in  making  pig- 
ment lakes:  for  clarifying  turbid  iiquors:  for  precipi- 
tating sewitgd  waters;  and  for  hardening  pltister  of 
Puri--  casts  anil  other  fonn.s.  For  tliese  uses,  however, 
as  mentioned  above,  aluminum  sulphate  is  generally 
prpferred  beonue  of  its  greater  strength  and  eolubilitr. 

.\li'i,inni,ii  lii/ilfu.rlih'—  .\l,(()II)r..— The  maniifiictnre 
of  aluminum  bydiioxide  from  bauxite  w  of  great  im- 
portance, becanse  1^  a  simple  calcination  it  jtelds 
aluiiiiiuHU  o.xiile  (alumina),  which  is  the  chief  crude 
material  ntted  for  the  manuibcture  of  the  metal  alu- 
minum.  In  making  alumintun  hydroxide,  bauxite  Vi 


able  quantity  of  bauxite  for  the nuuinftwiture  of  abrasive 

wheels. 

T^m.R  4.— iMmlHtwiMieiiy;  IMf. 

NniniKir  ni  mints  or  ijuurica  


Niiinlwr  ni'  opcimtgn...,, 
Chimotrr  n(  oanMHMpc 

ll)(11vi(lllt«1 


»7 


[llrorponttrd  r^^mpNUr... 

I  Saliirit'il  nmriiil",  (•H-rfiTflfc: 


r<niste<i.  jiiil', 


mixed  witii  <  iilciiied  soda  ush 


in  the  prupurtiou  of  1  part  of  A1«0,  to  1.1  part«  ot 
Na^O.  or  greater  if  silica  be  present  in  the  ore.  The 

mixture  is  caU  ined  at  a  white  lieat  for  tliree  or  four 
howxii  mitil  all  traces  of  carbon  dioxide  and  water  bare 
haaa  expelled.  The  calcined  product  is  then  ground 
and  iixivinti'd  with  hot  wMter;  thi^  prcM  Pss  yields  a  solu- 
tion of  Imodium  uluuiinat43  from  which  the  alumiuuui 
hydroxide  is  precipitated  by  passing  oarbon  dioxide 
ITiis  through  it.  The  impurities,  silica  and  iron  oxide, 
remain  dicu>ulved  iu  ihe^other  liquor. 

In  order  to  aToid  the  costly  and  tedious  chemical 
pr<.icess  of  ohtaining  pure  iiluniinum  hydroxide.  :<n 
electric  furnace  method  hus  U'cn  recently  (Miteuted  liy 
Mr.  Ctinrles  .M.  Mall.'  wlierehy  the  impurities  in  the 
hiuixite.  niitinly  iron  oxide  and  silica,  are  reiu'c,  i  tl. 
and  tilt-  liiai.xite  is  thus  purilicl  for  the  aluiuiiuuu 
retltici  ion  |irocess.  The  process  of  purifying  tlu'  baux- 
ite coM^isLS  in  tiuhuiitlitig  it  to  a  prelitninary  heating 
ff»r  some  houifi  in  the  presence  of  cai'hnn  and  metallic 
aluminum  in  iin  electric  furnace,  during  which  time  the 
iron  o\i<le  iiud  the  ailica  become  reduced  to  metallic 
iion  ami  silicon  and  eombino  with  the  aluminum  to  form 
a  heavy  alloy,  which  can  be  detached  easily  tsOXH  the 
ma-ts  of  purified  buu.xite  after  it  ha.s  cooled. 

Art{pMil  Within  the  pjist  year  or  soft  com- 

pany at  Niagara  FalU.  N.  Y ..  has  consumed  a  consider- 

'Uiiitetl  Sijiu-s  pntcnt.s  N<>e<.  677,207,077,209  (July,  1901),  and 
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FLINT  AND  FELDSPAR. 


liy  l^souTC  li.  Ladv. 


The  y-iiwi  cull^uuiyliuli  vi  Ixuli  tliiit  (or  cjiiui  u)  utid 
{eld«inr  is  iu  the  pottery  indnstr)',  and  m  the  miainff 

of  tll('S«'  MlilHTuls  is  ill  fOIlK'  CIlSl'S  llssociillcd.  (lie 

sUtti.^lii-s  uf  lUe  Lwu  iudusliiii*  ure  prt;M  »U;d  logt'tliei, 
as  well  as  separately. 

Talilo  1  i>  :t  <'<iiiiliiiii'(l  suniinarv  nf  tin-  statiftticfi  fur 
Uie  Hint  and  iVIdsiwir  indiistrirs  for  I'.'O-^. 

T\Hl,K    I.  —  S'UttJir'i'n.  J*>J^'. 

Kiinit- '  "i  ni:ii<-:^  MT  (jviiuTitTt   . 

Nnint^  r  mt  jti-riiittin*  ,  .    -V-! 

gilrirn"!  ■i:V.>  iiils.  i-l«rks,  otc.^ 

\nti:tM-r  ,   ih 

Suliirii*   tM.m 

Vv  (Trivi*  11  iitiint  r   :ni 

\ViM-i->  -l.'-l.  v.- 

Mlx'i'llhllfiKI-  •■All'  |J~''  .    S!.;.l-'.» 

t'.\%t  j-f  •siii'i^lif*  hIkI  irijitt-riiil*   ...  '.'J' 

I'PHlili  1 

ij,i;iiiiif. ,  ^bi'rt  Imii!    

\tilnv  

ri;iii— 

<(iwmit)r,iihorttcin»   v,..*.". 

Viilui  -  -  «■!  u,  in 

ijiuimiiv.  «ho«  tons   r..i;>T 


TaU!  r; 


-<  ':ljjilillizUtimi  oj  lllf'i'iKJftll:  tl  ■iiiflflt/i' 


\  nliii 


Oi  the  4<i  u)iiii-a,  16  pi-vdui'ifl  lliul,  ielcbpHr,  uud 
5  both  flint  and  feldspar.   Of  these  ft  niinea,  4  were  in 

Maiiit'  jiiid  1  in  Mnssiifliiisctts.  Ffldsjwr  un--  tin-  chii'f 
prtnluct  of  till'  +  niiiu'."^  in  ^Iidiif.  wliich  also  prodiu-eii 
1,354  sh«n-t  tons  <if  (lint,  vuliu'd  ut  s;i.5t>a,  as  u  by- 
prtMluct;  iiiul  flint  wii.s  tin- <  lj"rf  inoduptof  tht>  1  niirifin 
MassachiiM'Ks,  with  il2sliui  i  of  ft'l(U|mr,  vuliu-d 
at^lfOOO.  !is  it  liy-prodiK-t.  One  rorporutioii  opnrated  n 
fc  ldspur  (iiid  tliiit  iiiiiic  in  MHim-  and  a  flint  mine  in 
i'cun^ylvania:  i  i.-<>r|>oiiilion  <>iH>nit<"d  a  feldspar  and 
flmt  miiio  in  Main*'  and  a  lliul  mine  in  Mnrvland:  and  1 
coriHiraiioii  operated  folddpar  aiioes  in  Pennsylvania 
and  Maryland. 

The  details  of  the  capital  »U»:V  of of  the  1 1  iiuor 
pointed  companies  are  diown  in  the  following  table: 


Sumbrroi  irK'itri^-ritL.-ii  ('..innudl^    '  U 

NnmbwT^i'L'rtiiig  i'iif'ituJi;eaUou   -   -V 

Unribil  tiUiCk: 

Tobtl  kutlMnfied— 

Numtrrirf  tUiii«->         106,910 

Put  \  u1ii.  -  -     »iRI,rTO 

Total  1-1  ..1 

Nuiiii^  roi  ■lw:€6  ,  -Wi.UU 

Par  v„iii.  .„  

piTiiKii.i-  iiiid   f»,ai» 

Loimnun— 
AulhciriMA— 

KBm1icr<i(daucB.   1M.;UI 

rkrvalui,'    fAM^OOO 

InUed— 

Number  of  diBMi.   Il^ltt 

ru- value  

OlvldeiMlaiNtlit   «).«» 


AWhMiied— 

Numbcrof  rharoi   'Xo 

I'ufViiUiv   Sioinio 

iBaucd— 

NailllMllol*iHlCC».......   m 

Pat  vhIbc   tl^MO 

AacamwDli:  Ittviod   (110 


'  iti<':ii'U»rn:iiiuiiivf  i|ihui)>iii('<1ii>i<>II<>»'i:  0QniicctlMit,2;  llaliic,Si  Uarr- 
lawl.  2;  >U>W('iiu>«lU,  I;  I't^niuylvanla,  a. 

*liiclad«ii  mniMnicii  dWiibbtiid  tm  UUettm:  Canuectleut.  S;  Uaiue,  S: 
SUiyluui,  t:  nuMcinuKlla.  1;  PeDu^lnuila.S. 

One  (pf  these  11  eoiupanie.^.  ininiiiv  feldspar  in  I'enn- 
Ivania,  van  not  engaged  chiefly  in  mining  or  quarry • 
iii<r.  and  its  capitalization  was  not  reported.  Also  1 
of  the  (-itin]>anie>  iiiihiii<;  feldspar  aii<l  flint  in  .Maine 
Vt  tna  a  large  clay  producer  in  Delaware,  and  iU  vapitali- 
Kation  appears  under  the  clay  stotistipH.    Both  flint  and 

feld>|)j»r  Were  prodneed  h_v  -  of  llie  i-olnpailies  ill  Maine 
and  1  in  Ma>^«uchu^tU>;  0  oi  the  euiii|jMnk'^  iiiiaed  feld- 
spar only,  and  9  mined  flint  only. 

FUWT. 

The  stati.sties  for  flint  or  <|iiarty.  presented  herewitli 
do  not  include  those  for  cryi^taliino  quartis,  wliich  id 
us<>d  principally  as  an  abrasire,  or  as  a  wood  finisher, 
an<l  whieh  is  separately  considered  In  the  class  of  abra- 

.^is  e  materials. 

The  flint  uiMpiartz  pi<Hlu<  i  h  ■!  i  l  i  H"  I  uiied  ."States 
in  1902,  that  is,  the  lliot  uiiaud  ur  quarried  ai^  iiucb^ 
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with  the  exception  above  noted,  amounted  to  36,365 
Bhott  tons,  TBlned  at  $144,S09.   In        thv  production 

of  flint  was  11,113  long  ton>f,  or  lL'.41^  short  tons, 
valueol  at  $4U,137.  At  the  censius  of  iSSO  the  produc- 
tion of  "quarts  and  feldspar'*  was  reported  as  31,571 
lonfj:  tons,  valued  at  $103,878. 

Tbe  ciTstalline  quartz  production  for  the  year  I'Mi 
was  15.104  ebort  tons,  valued  at  $48,085,  which,  added 
to  the  flint  production,  makes  a  total  of  ;")1.4<;i>  tons, 
valued  at  il87,2i>4,  for  the  combined  prcHiiutiou  of 
flint  and  crjstalline  qmrts  for  1902.  Tlii>  production 
of  quartz  as  a  whole  has  therefore  increased  from 
12,448  (tbort  tons  in  lUiiV,  to  bl,U\f  ^bort  tons  iti  IdUii, 
or  over  800  pet  cent;  and  the  value  from  949.137  to 
$l.s7,"J1*4.  or  over  2So  per  . '  rit  Tin  .iM'tin/c  price 
in  l)^iy\i  was  per  short  ton;  and  in  tlie  average 
price  for  the  entire  quarts  production,  flint  and  crrstal- 
line  (luartz  (•()ml)ineil.  i\  a-  |      short  ton. 

There  were  li>activti  flint  aiinesorquarrieii  located — 
4  in  Connecticut,  6  in  Marjiand,  4  in  Pennaj'Ii'ania,  3 
in  New  York,  and  1  each  in  Massachusetts.  Montana, 
iuid  \'irginia.  Xbeiie  were  controlled  by  17  operaLors — 
10  individuals,  4  flrni«,  and  8  incorporated  companies. 

'Hii'-re  wore  »!  oj>pr;iti >i'-  nlio  rr-piirtr-.l  no  iVwA  uiirv.il 
during  tbe  year — '6  individual  oj>cmtor?j  ia  Connectintt, 
1  individual  opevator  in  Marrland,  1  individual  opera- 
tor in  N-  w  York,  and  1  incorpomtfil  ,  oinpimy  in  Wis- 
consin, which  was  cnjpiyed  cbieil}-  in  tiie  protiui  tiou  of 
clay,  but  in  fonner  yeai^s  had  produced  a  Mnail  amount 
of  flint  as  a  liy-product. 

J^w^fioyvtifs  atol  4M(/t«.  —The  wagW-ettrncr»  constitute>l 
80.9  per  cent  of  the  miancd  employees  and  ir^e- 
earners,  and  thxir  wafl«tji  were  7^.8  per  rent  of  the  total 
Milarics  and  wajres. 

The  Bven«ye  nunilHT  of  wajfc-earncr- (•nii)l<iyi><l  dur- 
inj,'  iMn  li  nmrith  is  shnwn  in  Tul>le  ^.  The  lea«t  niunlwr 
wa.s  employed  durinjr  the  winter  montlis  and  the  latir 
cat  numlier  durin*;  the  Haminer  month-),  though  the 
rnnj^e  was  not  large,  the  minimum  bein^;  HI  in  Decem- 
ber and  the  tnaximnm  138  in  July. 

The  avera<re  nninl>er  of  \\a>re-eaniers  employed  at 
epecitied  daily  rates  of  pay  ii  also  shown  in  Table  5. 
The  mines  that  produced  flint  or  quartz  m  such,  with 
the  exception  of  the  mine  in  Montana,  were  loiated  in 
the  Atlantic  const  states  and  the  product  is  chiefly  used 
b\'  the  jHJtit  sy  iiitlu->tiy.  which  is  chiefly  confined  to  the 
states  east  of  the  Mississippi.  Of  the  wage-earners  71 
percent  received  less  than  *l.5i>  per  day,  22  per  cent 
il.50  to  f1. '.*'.»  per  day,  and  but  «  per  cent  9St  and  over. 
Of  tin'  (15  miners  or  tpiarrymen  .">^  re*-eived  from  SI  to 
$1.74  per  day,  and  only  7  rweived  $1.75  and  over.  Of 
the  latter,  4,  at  $8  to  tS.94,  were  in  Montana. 

V '  y  y;.'.'.  V.  ;  .//^  ,  iIikI  hiisfi  lhnii'Htll  t  J/f  ti,t,  x.  The 

cost  of  supplies  ami  materials  was  r -ported  as  Sls.n4:i. 
and  the  miscellaneous  expenses  as  ?!14.'_''.'l.  Of  the 
latter,  the  snm  <if  *u.Hl3  n-aa  paid  by  1 1  minee  for  roy- 
alties and  rent  of  mine  and  mining  plant,  these  mines 
being  located,  •_'  in  Connecticut,  y>  in  Maryland.  4  in 
Pennsylvania,  and  1  each  in  New  York  and  Virginia; 


I  and  the  sum  of  sii8,478  by  17  mines  for  rent  of  offioM, 
I  taxea,  insurance,  interest,  and  other  aundrlea. 

il'eliiinliiil  pinr^i:    Of  the  28  mines  or  quarries.  .S 
j  employed  power  aggregating  740  horsepower,  of  which 
I  155  horseimwer  wa»  fnmished  by  4  steam  engines,  and 
58.5  horsepower  by  lo  water  wheels.    The  watcrpower 
was  reported  for  5  mines  in  Maryland  and  1  mine  in 
Ikfassachuaetts. 

Piinlucthin. — Tht"  total  pn)duction  for  the  year  lt>()2 
j  was  3tf,8(}5  short  tons,  valued  at  |^lM,2li».    Tbiii  con- 
I  si«ted  of  90.SA.'>  tonn  of  crude  flint,  valued  at  $85,046, 
an  aveniL'i    ii'  ^\.~"  per  ttm.  and  Ui.(»7()  tons  of  ground 
I  dint,  valued  at  ^lOU,       an  average  of  $0.79  per  ton. 
I  Montana  was  the  target  producer  in  quantity,  with 
l(),«>4o  short  tons  of  crude  Hint,  v;iliied  fit  i?1  l.iT.n.  The 
pnKluution  of  Maryland  and  PcaiLsylviiuia  wa.s  approx- 
imately the  same,  each  96.9  per  cent  of  the  total,  but 
Maryland  pT'-iluced  4!>."J  per  «'ent  of  the  ground  flint, 
and  Peuusylvania  34.5  per  cent.    Tbe  United  States 
Geological  Survey  has  published  anniral  statistics  show- 
ing the  quantify  :uul  vnlnr  nf  flint  {iicxlun^d  ^iuce  ISO'i, 
j  and  in  the  foUowing  table  there  is  shown  tne  total  pro- 
duction and  value  for  each  3'eAi': 


Tabu  8.— JVMlwfjom  ^^'itf.-  ^otta  laasi. 

(CUKd  Stftta  GeotoEieil  Sumwi,  ••MliMml  Rmouim*  •<  thv  tTolMtf  BMMk" 
'  int.] 


Qinntitr 

Valor. 

tt,«i 

1*,T« 

tt,4SS 

u.m 

n.m 
ti,m 
«,-m 

(am 

3i«,aiit 

«,08» 

24, 

'Jti.'JJT 
IJ.'.TU 

1«,1W 
14f,9P» 

The  average  price  of  flint  per  ton  i>»  so  variable,  rang- 
ing from  a  minimum  of  3^1.58  in  1895  to  a  maximum  of 
$7.50  in  lsit4.  that  tu>  comparison  «ni  1k'  made  as  to 
\-alueii.  Tbe  largest  production  wa»  in  18i>4,  when  it 
reached  42,500  short  tons,  and  the  smallest  was  19,498 

I  short  tons  in  I8t>*>.  Sin<c  lsi»*;.  the  pi-o<iuction  shows 
a  steady  increase  year  by  year.  The  average  price  of 
crude  flint  in  1900,  1901,  and  1903  wa<»  practically  sta- 

I  tioriary.  varying  oidy  fr<»m  i*1.7r'.  t.i  >;t.si*  imm-  ton, 
\\liile  the  average  price  of  ground  flint  increaned  from 
^^i.l?.  per  ton  tn  190f>tote.79  per  ton  in  1901.  and  9».79 

1  per  ton  in 

The  value  of  the  iuiportjs  for  cousuuiption  of  flint  and 
flint  stones,  unground,  for  the  flscal  years  ending  Jane 

I  HO,  llWNt.  liMil.  and  ll»02.  respectively,  were  ?4o.4"r>, 
iiKi4,<il*7,  and  ij^,0U2.  Tbe  iuj|x>rt«i  were  chiefly  from 
Prance,  Denmark,  and  Belgium,  in  the  order  named, 
with  moiv  than  half  thi- v  ilues  coming  from  France, 

;  and  a  Hiuall  auioiiut  from  (iermany. 

I     A  detailed  summary  of  the  statistics  for  flint  is  given 

in  Table  :">. 

Occxn-etitt  ami  um. — Although  silica  or  ouai'tz  is 
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widdj  dUtrlbuted  in  igneous  and  metamorphie  rocks, 

and  constitutes  th«»  tpuifftir  nf  muny  nu'tnlliferouM  veins, 
yet  it  i»  only  the  pure  non-ore  b<>uring  quuitz  veiiu  Uwt 
are  rhtflfly  dnwn  apoii  for  the  qnartz  production  of 

the  I'liilril   St:ltf'-.      M;niy  <jU!lI  lzi(r>  1)1'  >:ili(!^tiillr-.  -.lYC 

of  MilKcient  puiiti,  to  In.'  ground  for  potter.s'  usv. 

The  term  flint.  a»  properly  used,  refers  to  the  crypto- 
rr\ -.tiillini-  \  ;u  ii'tyiir  cK'currinjj  in  iKwlular  niaSiSes 
in  culoreou:;  strata,  [nirticularljr  in  cbulk.  This  is 
found  in  the  United  States  in  Texas  and  Aiicansas  and 
Fioridii.  Iiiit  i~  n<ir  at  prosont  utiiizoil.  Tlit-  iiiinenti 
worked  tliroug;huiit  tbe  eittire  AppHlachiau  region, 
either  for  pottery  or  nnder  the  name  'of  ^  flint,^'  and 
irH  liiilci!  in  this  rejiort.  is  i|iiiiftz.  Tho  iniportfd  flint, 
on  t)io  otiier  hand,  i:*  in  pait,  if  not  wholly,  tbe  true 
flint  from  tbe  chalk  cliffis. 

Flints  whi'ii  <'alfin<'(l  and  uioi.ii  l  1.>  powdor  i-iit.  i 
Itito  the  couiposiitiou  of  umuy  kiud:^  of  tine  pottery  and 
wei«  formerly  employed  in  the  manufacture  of  the  finer 
viiiiflij's  of  Mfliiss,  lii'iuf  tcrnu'd    flint  ^'luss." 

Thi'  utuiuifacture  of  guiillint^  wa»  formerly  an 
important  industry,  and  the  use  of  flini«  in  the  stone 
an<  "!iiid  tho  hiti>r  periods  f4ir  tiio  n)iitiufa<-tur«'  of  axi-s. 
kuivt'H,  »peariicad>.,  arrowhoad-s,  and  the  like,  foriusi 
one  of  the  most  intere^^ting'  fields  of  research  for  the 
anti(|iiiirx"  nitd  tiiN  h-ifdlftrist. 

TIk'  llini  ptodtict.  Iilc(^  feldspar,  is  idwhI  chiefly  in  the 
pottery  and  porcelain  industry,  ihough  some  is  con- 
suiued  iu  the  manufacture  of  scourinj;  soaps  and  wood 
filleiv. 

FBIOSPAR. 

The  t«  ldspiir  product  of  tho  I  tiitcd  State*  for  the 
year  lW)i  amounted  to  4u,^7  short  torn,  of  a  value  of 
$250,424.    In  1880  the  production  was  included  in 

"(jiiurt/   i  fi-l<l>jitir."  cited  under  "  Flint"  in  this 

report.  The  only  statistics  pertaining  to  the  feldspar 
production  reported  at  the  Eleventh  Census,  for  the  year 
iss".».  with  «  l)iL-liconi{«u'is<tncaii  be  nuulc  arc  thei|uatitity 
produccil  aiui  ita  value.  The  production  was  6,U70  long 
tons,  or  7,806  short,  tons,  valued  at  $89,870.  The  aver- 
a^'c  prices  for  all  ntat<'rial.  crude  and  jrround.  I'oi-  the 
cen«iu«  yeai-s  issv  and  IWJ,  were  i^AH  an(\  ifb.oA  |>er 
short  ton,  respectively.  There  has  been  a  very  consid- 
erahle  increas*-  in  the  production  duringftbe  last  decade, 
with  slight  inereu^  in  average  value. 

As  shown  hy  Table  (t,  Pennsylvania  had  the  lai'g<>itt 
iiutiiluT  "f  fi  1  ixpar  mines  or  <iuarries.  pj  in  nuniher. 
uud  producixl  one-third  of  the  entire  feldspar  product 
and  approximately  one-half  of  the  gfround  feldspar. 

TliiMv  Will  idle  mines  in  11<'»-_',  Of  the  operators. 
7  were  iTidividual^,  +  in  IVnnsylvuniu  anil  1  each  in 
Alabama,  Connecticut,  and  New  York;  1  wan  an  incoi"- 
l»orated  company  in  New  York,  and  1  a  firm  (limited 
partnership)  in  C'oiuuvticut.  The  capital  stcH'k  of  the 
incoriM)nited  company  whs  liiHj.ooo  shares,  all  common 
slock,  of  a  par  value  of  1200,000,  authorized;  of  which 
150,000  sbuws,  of  a  par  value  of  $150,000,  bad  been 
issa«d.  The  power  of  tbe  idle  establishments  mfp»- 


I  gated  4S  horsepower,  reported  by  i  operator  in  Con' 

necticut  and  1  in  New  York, 
i     Jimj^hytva  mid  wngvs. — The  wage-earncr.s  constituted 
I  90.3  per  cent  of  the  salaried  employees  and  wage- 
eurners,  and  their  wayes  were  s  l.i'  pi  i-  cent  of  the  total 
salaries  and  wages.   The  average  number  of  wage- 
earners  employed  hy  months  is  shown  in  Table  6.  The 
niaxiimitii  luiinlH-r,  27'.'.  appears  in  .Tiily,  and  the  luini- 
niuu),  'Ml^  iu  February,  with  an  average  of  ib-i.  iioys 
under  16  years  of  ag^e  were  employed  in  two  cases;  1 
mine  in  IVntisylvani;!  rnipli t\  i  ii  ;iri  uveraj,'eof  'ifortbo 
I  year,  and  1  uiiue  iu  Maryland  an  averse  of  i. 
I     The  average  number  of  wage'carners  employed  at 
specified  daily  r:it,  v  of  pay  is  also  shown  in  Table  *!. 
I  The  mine^  producing  feldspar  were  ail  located  iu  the 
I  Atlantic  coast  states,  and,  moreover,  were  all  surface 

mines,  no  iiiider<;round  workinj^  lieinj;  t      nd  il ;  lu  nr  i- 
the  wages  paid  wei'e  couiiMiratively  low.    Ot  the  Witge- 
I  earners,  61  per  cent  received  less  than  $1.50  per  day; 

.32  percent  from  !^1..50  to  i^l.74.  and  but  7  [i -i  cent 
I  *1.7&  and  over.  Of  the  liSiJ  miners  or  quarry meu, 
I  who  constituted  73  per  cent  of  all  wage-earners,  69  per 

cent  received  not  to  exceefl  \^vv  day  and  30  per 

cent  from  ?J1.0U  to  $1.71;  only  fi  miners  received  *'1.75 
I  or  more. 

cost  of  .supplies  and  materials  was  ?>r)0.27s.  ana  the 
miscellaneous  expe«f«.}i,  $ii».4i  >7.  Of  the  latter  the  sum 
of  !?lit..'',S4  was  |)aid  by  11  mines  for  royalties  and  rent 
of  uiiueaml  unninjjr  plant,  these  mines  being  located — i 
in  Connecticut.  '2  in  Maine,  2  in  .  Maryland,  and  6  in 
IViinsylvania;  andJsS.SitS  by  1!>  mines  for  rent  of  offices, 

,  ta.xe»,  insuiauee,  iutere^it,  and  other  sundries. 

MeclMnieal  power. — Of  the  27  niincH  or  quarries,  18 
employed  power  a<ri.'re>ratin;.'  !.'Jo4  li(»rs4'po\ver.  of 
which  (3^4  hort-epowcr  was  furnished  liy  !.'»  steam  cn- 

I  gines  and  850  horsepower  by  7  water  w  heels.  The 
\\aterpo\ver  wa>  re|N>rteil  for  2  uuncs  in  Connecticut, 
1  in  Maine,  and  I  in  I'emisyhania. 

I  I'lrMliictiott. — The  total  prothution  for  I'.iii^  was 
4.'). 2^7  short  tons,  valued  at  S'J.M'.4*_'4.    This  consisted 

I  of  :;l,{>70  short  tons  of  crude  feldsjwr.  valued  at  ?*."■.">..")*  '!, 
an  average  of  $S..'»4  per  ton,  uimI  l'::.417  short  tons  of 
giMund  or  pre]>ar(Hl  feUUpar,  valued  at  $194,8^3,  an 
avcn»i,'e  of  SS.Si'  per  ton. 

1  Of  till'  sevei'al  prodn(-in<;  states  IVnnsylvania  re- 
IKirted  t  he  lurge^st  amount,  constituting  83  per  cent  of 
the  total  ((uantity,  29  per  cent  of  the  total  crude  prod- 

j  nri.  ;itiil  y.'i  |ii'rcenlof  the  total  ground  ])r<Kbu-t.  (.'on- 
nectieuL  wu«i  the  next  in  rank,  producing  31  percent  of 
the  total  quantity.  24  per  cent  of  tbe  total  crude  prod- 
uct, and  -{7  per  cent  of  the  total  ^'round  [U'CKluct. 
Maine  produced  lt>  per  cent  of  the  total  product,  31  per 
rent  of  the  total  ernde  product,  and  16  per  cent  of  tbe 
total  •.'round  product. 

The  United  States  (geological  Survey  has  published 
anDual  statistics  of  tbe  quantity  and  value  of  feldspar 
produced  since  1893,  and  tbey  are  shown  in  Thblc  4. 
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For  tbe  years  19^  to  1899,  inehisiv«.  the  production 

of  tlif  ooliihincd  ^mnlui  t  of  cnifli-  jinui  il  fi  Iil-ji;ir 
and  the  average  price  per  tuu  was  su  vuriabiL',  ninging 
from  R  minimnni  of  $3.41  per  short  ton  for  1896  to  a 
rti;i\iii nin  of  ~^^.T4  \>r\-  Amrt  (on  in  tliat  no  eoiii- 

jjjii  i.MHis  uiii  be  iiiudi!  a<  t«  valueii.  In  isna  tbe  produc* 
tion  ag^gat«d  S0,578  short  tons,  8a««e«ded  by  a  drop 
to  ^..">2;■^  short  tons  in  Is'.t.").  Since  ls!'r>  there  lins  been 
an  increase,  year  by  year,  of  the  total  (|uantitiei».  The 
average  price  of  crude  feldapar  per  ton  was  $4.06  in 
I'.HMi.  's  it,  UHil.  and  54  in  [W>.  The  pri»  i>  of 
gruuud  feid.siMir  per  tun  ^huwit  a  flight  increaftu,  advauc 
\ng  from  $7.54  In  1900  to  98.01  in  1901  and  ^.88  in  19QS. 

Tli'-rr  wtts  s(>nn'  iniiK>Hatioii  of  A'Mspur  from  Cun- 
iida.  hut  not  In-ing  separately  relumed  to  the  '!" reasurv 
DepiirtnuMit  t\w  ^tntistica  can  not  bo  •riven. 

A  !i  f:i  1<  I  suiiiiaary  of  the  statistics  for  feldspar  is 
given  in  luble  6. 

Oee«rren<»  and  u«e,—T}M  oienibers  of  tlie  yroup  of 
feldspar,  or  feldspars,  ar<»  nnhydroiis  ([(»ul)le  silicates. 
(.•otisif.(in<r  of  a  silii-ate  of  jtliuuiiia  combined  witli  a  sili- 
nid'  of  potash,  soda,  or  lime,  or  with  two  or  all  ot  (licsc. 
In  all  the  int-ni)H'r»  of  the  group  therv  exii^tis  the  Hiuiple 
relation  of  one  atom  of  the  fosqnioxide.  alumina,  to  one 
of  the  pvotoinde  base  or  Iklscs.  I)ut  the  proportion  of 
silica  varies  considerably  in  the  different  npeciei).  Tbe 
highly  oilicated  species,  m  ortboela^e,  alhite,  and  oligo- 
clatie,  oeiur  in  jrranite.  truelivtes.  and  other  so-ntUed 
aeid  rocks,  while  tbe  less  silicated  feldspars,  as  labra- 
dorite,  are  confined  to  basalts  and  other  basio  rocka. 

(^rtho<  iasr  is  the  most  ordinary  species,  and  is  the 
one  most  commonly  awd  in  thi«  conutrj'.  it  i»  a  pot- 
ash  feldspar,  of  which  a  typical  analyala  from  Bedford, 
N.  Y..  is:  8ili(.-.t.  04.1^7;  alumina, S0«a5;  alkalies,  18.78; 
and  water,  u.46=luu. 

Labradorite  is  a  soda-lime  feldspar,  consisting  of  sil< 
tea.  .5.').7.~>:  alumina.  I'O.oU;  lime.  11;  goda,  4;  peroxide 
of  iron,  1.25;  wat4>r,  U.oU=i^^. 

The  feldspars  fuse,  when  exposed  to  a  higrh  tempera- 
ture, to  a  vitreous  onrnni  I  jio-v,  ^^ini.'  considi  i  ;»bl.  hard- 
netm,  a  property  which  ha»  led  to  their  use  in  gluziug 
pottery.  The  chief  consumption  of  feldspar  is  in  tbe 
itirninfficture  of  pottery  and  !i1r  >.  nltliou^dj  it  is  also 
vuicd  in  the  mauuiacture  of  wood  tillers,  i<couring  »oapi», 
and  in  ghiSA  manufacture. 
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FULLER'S  EARTH. 


By  bTOKV  li.  Ladu. 


FiiII't'-  I'iii'tl)  was  tirsi  discovcn'ti  in  llif  l'iiit«'tl 
Slate:^  at  (^uiiicy,  i-'itu,  in  and  tliit  pruductiun  is 

now  for  the  tint  time  veported  at  a  United  Statee  can- 
sii>.   l':i)<le  1  is  a  summary  of  the  statistics  for  tlie 

V(>;tr  1 

l*—Stmmarif:  I90i. 

NU1<<>~T.,(rr.,ii.,.,.,   4 

Kujii>~r  I  'lotvlaiii...   t 

a»l»i  i>',  <  i'ii  ;;ii'.<<l»rkB,  elt.: 

Niiiii"!   1; 

^i{[Hri'-   >K>.>iiii 

W»sv  '■•.ir;ii  r- 

1  .>^irti<'  t  u  i>f  t;  ,  f   iiJl 

Mfart'i  Il.iiH  I'li*  t  \|'t  i.s.'^   ....  .  .  

Otwl  ..f  .i:|.:ili.^  iiri-;  iiiiilerlAM   -J-,  :'M 

t.'ihiijiii  V  •li-:.rt         . ,   -     -     -     II, 

W.lii.    IJ1 

There  wore  uiily  4  iiiineii  in  operaliou,  eucli  in 
Arl«in^  and  Florida,  tlie  Intter  state  producing  90.4 

|>ci'  (flit  of  tin-  total  i|uaiitity.  The  production  foi' 
liNJ'J  wa?  ll,4l)i  .-^liorl  tons,  valued  at  i^ye,144,  ur  an 
aroiti^  of  $8.54  per  ton,  tho  minimum  bein^  S8  and 
till  T';aximiiiu  The  )  iiiiiifs  \V('r»>  contiolli'd  )iy 

1  iiull\idtuil  cn>eraloi  uiid  iJ  iiicorpumted  cuiupanie^. 
There  were  3  idle  mines  in  1902 — ^1  in  Geot^ia  and  1  in 
Ktw  Viiik. 

Vdjiiiitl  utock  ijj' iu4Mrjn>ra/cd  amij/anitM. — ^Tlie  iolluw 
mg  tabic  pit}sent«  the  details  of  the  capitalization  of 

the  iiH-i irpoialfd  <i)iiijiiuii('.»t: 

I" ahm:     — '  iififiii::''!.',/)  of  iiuyyrporatfd  t»»ipanitti  IHOS. 


Siiii^l-  r  nt  iiii  (irp.>riilt-il  '■'■l:i|i:it  :L-*.. .......... 

Nuiii^'  r  n-f'-.itiii.,;  I  ..I  ii.ili.ijitioii  

■|  .iVrl  ;iiitli.ir:zi-l 


IS 


I: 


Numbiri':  »   

Furvnltk'  , 

S'lmbiTof  vhnrc*. 
I  urTHln*  , 

N'-ii^iIk  t  nfjthlirc*. 

Tut  ■-.tine..  

A'HhMi:/,  .1  — 
S  iimlirr  cil 
I'.ir  ^.-.l 

V II  111  I  Ml' m'  s[nr>"^, .   lilMl 

I'm  ittiUf    _  Jlmt,uui; 


»>1HIU 


.  tuamo 

s,aio 


I.HKt 

,  |'ir*:',H  ii 


1  Include*  I  compiinr  in  Arknn^n--  urnl  in  Ktii«4d«. 
iIiKrIwiM  1  companj-  in  Arkaasm  nad  I  in  Floiida. 


of  till'  slock  aiitlionzcd — :!.:i*"t  slum's.  Iiavintr  " 
par  value  ul'  ;>230,a)JU — lias  been  issued.  Mu  dividends 
wore  reported. 


/  ifiiii,^. — Tlu>  avfni<rt!  nuinbci'  of  wairo 


eunier*  f  ni|)loy<  d  din  iii<;'  oach  uiouth,  and  their  speci- 
fied daily  latcs  of  pay  according  to  occupations,  are 
sllo^vn  in  Tal)!*'  I.  'I'lir-  larf^c  iiici'fasi"  in  tlio  luiiiibfr 
<d'  iiiiMi  tMn])loyod  lor  tho  last  ft»ur  months  of  the  ytmr 
wa>  <lii(-  to  the  beginning  of  operations*  by  u  newpro- 
ihiii-r.  Kiiiiiiiiutin^''  (lie  iiicn  tMii|doyi"d  In  this  new 
o|H'rator,  It  appears  thai  ihu  busiu^l  luuulh  ua^  .lanu- 
ary,  while  the  industry  was  at  its  lowest  ebb  in  July. 

.\s  the  cxraviition  of  fuller's  i-arth  riMpiircs  no  skill, 
tiif  rales  of  pay  ahould  imt  he  coinpaicd  with  tlio>c  in 
minini:'  indiistriee  requii  int;  sl^ill  and  i-vprrii-in  i'.  Till' 
rates  for  iiiiiieis  are  only  thoM'  ordinarily  reeeivuHl  liy 
unskilled  duy  lahorers.    Of  the  .">l^  miner-,  employed. 

percent  i-eceived  Icfs  than  ^mu-  day.  and  the 
remainin;.'  iJ^..'  jier  c  ent  from  SI. to  >^1.'.»'.<  per  day. 
KiLrhl  employee*  were  eii;jaj.M"(l  in  euulrael  work,  for 
w  hieh  >'4.0'_M  was  i  xjiended. 

Snji^ii'i,  ,v,  in'ifi  I  mix.  III"!  in  I  ll'iif  "I'."  •■.tji:  Iff  .1.  — The 
cost  of  >iij)plies  ;ind  materials  w a>  >*L's.l'*i'i:  the  mi'i'el- 
laiie(>ii>  expenses  amounted  to  $£.o.")7.  all  for  rent  of' 
otlicoft,  ta.xt>,  insurance,  interest,  and  other  sundries. 

Mtrhmirol  finrer. — Fof  tbo  4  mines  -ItjCt  horsepower 
was  reported,  supplied  by  7  steam  engines  with  a 
capacity  of  \M*  liotscpower,  ami  )ja«  or  gasoline 
enjrines  iih  a  iai)aeit\  of  ;I0  borsepower.  .\ll  of  the 
(,fus  or  ^'a^cdine  jHiwer  and  ^<tt  i)er  cent  of  the  Steam 
power  were  reported  from  Florida. 

Ih'odmtioti. — The  production  for  the  year  19t»2  was? 
II. 4iti' short  tons,  valued  at  !^Ltft,U4.  The  I  'nited  States 
Geolu^ieal  Sur\  i-y  has  pablisbed  annual  statisti(»  show- 
ill}?  thp  nuantity  and  value  of  fuller's  earth  produced. 

In  the  follow  ill".'- lalile  llie-e.  toe-ether  w  ith  the  statisties 

(>t°  iuiport«i  of  both  the  crude  and  manufactured  article, 
with  tho  averaf^  value  per  ton,  are  abown  from  18d8 
to  r.M)L'.  Quantities  are  shown  in  short  tons  for  pur- 
poses of  cotupari^ou. 
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MINES  AND  QUARRIES. 

Tmu  S^PRODUCnON  AKD  IHFORIB  C¥  FULLER'S  BASTH:  18B8  TO  1908. 
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I  QtMiitilM»i  luve  iKHti  coiivt'rtwl  Into  ibort  tons  (or  purpM«s  o(  c«i<D|>ariiao 

For  each  year  except  1903  the  domestic  production  ) 

.slightly  c.\<ccdod  Hip  iiin>orl.>;.  the  pomnita^f  of  the 
totftl  con:$umption  — production  an4  in)poit» — which 
was  prodnced  in  the  United  States  being  61  in  1B98,  52 
in  is'.tii,  ri\  ill  KtiHi,  .5*  in  V.m.  imd      in  r.«ti'. 

Duriii}r  t  h<>  period  from  lani  to  LdO'2  the  average  value 
of  imports  ])er  shoit  ton  ninjfed  from  a  minimnni  of 
^.H.H  in  ls!)!»  to  a  ninxiiuuiii  of  in  tlip  aver- 

age value  of  fuller's  cartlt  iiuportocl  in  a  crude  state — 
unwron^ht  or  nnmanufactared — ranged  from  a  mini- 
iMnni  of  >■'"■. I'T  ill  1"'>1  to  u  iiriximniii  nf  sM.OT  in  IS'.tS. 
wiiilc  iheavprage  value  of  the  wrought  or  uianufaetured 
earth  imported  ranged  from  a  minimum  of  $6.81  In 

J>1i'i  tu  a  iiinxiiniini  of  !?S.y7  in  IS!»7.  Dnrinu  ]i(  viM  1 
from  l^ti7  to  1883  the  average  value  per  .short  ton  of 
'imports  of  f  unet'a  earth,  baaed  upon  the  euatom  house 
n  timi-  to  the  Troasiirv  Dopartmcnl.  iiinppd  from  a 
uiininiiuii  of  ia  1870  U>  u  uiaxiiuum  of  ^11.25  iu 

with  an  average  of  910.59  for  the  entire  period. 
Table  4  is  a  detailed  aummary  for  the  industry  in  190S. 


DE»€BIFnVIS. 

Fuller'--  I'lirth  dcrivi'-  it-  nmii*'  fnun  hiiviiiL;'  Imm'm 
u.sod  in  tulliiig  cloth  and  wool  luni  eleunsing  tiu-m  ol 
grease;  it  nraa  also  used  by  furrier>$  for  cleansing  furs. 
Tt  i'-  It  variety  "f  (-Iny  n^-piiiKlinu- other  flays  in  apppar- 
aiK'is  but  commonly  hukinij  pla^iUcity.  It  ia  tiiie 
,  gtained,  of  variable  color,  of  a  si>eci6c  gravity  of  from 
l.S  to        and  lia.s  .stronjr  ahsorVumt  projH»rties. 

The  (  oniposition  of  fuller'K  earth  varies  considerahly. 
Iiiit  this  variation  may  he  due  in  part  to  impurities. 
A.s  a  rule  there  is  a  hi<.'h  ix-rcentatre  of  combined  water; 
this  is  most  markf>d  in  the  ease  of  the  foreign  product. 
The  followin<r  iinnly>>es  slitnv  the  oompoftltion  of  aan- 
ples«  both  dome»«tir  and  foreign: 
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M'nit.'il  Stilt.-  i.-'i<l<«l.  Ill  surreF,  "Mlncial  R«M«l««*  «f  the  CMtad 

Slatvd,"  IMl,  IMiti-  'a!  uiiil  iCI. 


A  variety  of  fnller^s  earth  occurring  in  the  Island  of 

Argentiera.  (iree<e,  ha.s  been  niiiietl  since  ancient  times. 
Iu  Eughind  there  iii  an  argillaceoiw  deposit  15U  feet 
thick,  extending  from  Doraetsbire  to  Bath  and  OhelteU' 
ham.  Fuller's  earth  is  minetl  espeeially  near  Koij^ate, 
in  Surrey,  and  at  one  time  wa^  considered  of  such 
importance  that  its  exportation  was  prohibited  under 
severe  penalties. 

The  dii*coveiy  of  fuller's  eartli  iu  Florida  in  1893 
caused  much  excitement,  and  a  search  was  made  for 
othi^i  li  >.  The dejjosit  at  Quiiicy. (iadsden county, 
iu  that  »ttite,  extending  through  Leon  county  and  into 
Decatur  county,  Ga.,  still  nmica  first  in  commerdal 
importance.  But  l)e(ls,  varviM;,'- 1^  tilrly  in  rlmrtieter, 
have  been  found  in  Uill^buro,  Muuatcc,  uiid  Marion 
counties,  Fla.;  Coltimbia  ebunty,  6a.;  Sumter  county, 
S.  C;  Oneida  county,  N.  Y.;  Saline  county.  .\rk.;  (lar- 
iicld  county,  Okla.;  Cutter  county,  6.  DaL;  Cherry 
county,  Nebr.:  Fremont  county,  Colo.;  Kern  connty, 
C'al.:  and  in  I'tali  The  Floritia  and  (Jeorgia  deixisits, 
which  are  very  siniitiir,  do  not  resemble  the  Fiiglish 
pimliict.  The  fuller's  i^arth  of  Soutli  I>Hknta,  however, 
i-  almost  identical  with  the  Knglisli  earth,  and  mines 
in  that  stale  will  probably  in  time  liecoiiic  iii4>oriaiit 
prodiice)-s. 

The  method-:  of  ininiii}^  fuller'^  enrtli  :itiil  ini  jinring 
it  for  the  iiiarkci  are  very  simple,  l  it*-  uv<  i  Imi'deii  of 
sand  and  worlhles.s  jdti.stic  clay  is  reiiH)ved,  and  the  wet 
fuller's  earth  is  chopped  out  in  thin  slices  with  niat- 
tocK-s  and  ilried  in  the  sun.  Tht?  wet.  greenish  clay 
losp.s  perhaps  half  of  its  weight,  changes  to  a  creamy 
white  color,  and  becomes  very  brittle,  easily  splitting 
into  thin  layers.  .-Vrtificial  driers  ami  an  arnuigemeiit 
for  grindin<r  the  earth  to  the  ri>t|uir»ite  degree  of  fine- 
nc>si*  have  been  recently  introduced. 

The  Florida  earth,  ground  to  fiO  mesh  or  finer.  Is  u.sed 
almost  entirely'  a»  a  .-substitute  for  honebUck  in  filter- 
ing mineral  lubricating  oils.  The  ct>min(m  practice  ia 
to  mn  the  earth  into  long  cylinders,  through  which  the 
crude  black  mineral  oils  are  allowi  ,'.  i,.  jnn  <.]  itr  \ ,  ry 
islowly.  The  oil  which  c-omeis  out  tir.st  i«i  water  white 
in  color  and  much  thinner  than  that  which  fbllowa. 

While  lht>  I'^lorida  earth  is  stijM'rior  to  the  Ftngli.sh 
variety  for  the  retining  of  uiinenil  oils,  the  Engli.sh 
product  is  much  more  desirable  for  the  treatment  of 
animal  and  vegetable  oib.  The  pmce^K  hi  mdically 
different.  The  oil  h  heated  in  lar^  t^i^tg 
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pcraturc  above  the  boiling  point  of  water,  and  from  :> 
to  10  per  eMi(  of  its  w«isht  of  fbUer's  earth,  ^onnd  to 

IL'O  Tii<-;}i.  U  addod;  thr  mixture  is*  stirred  vipnronsly  for 
twenty  inimit**  and  then  filtered  off  tbroagh  kjag  tiltei-B. 

PerhapH  ttie  luost  retuarkiible  feature  of  filtration  by 
thf  iisr  of  fuller's  earth  is  the  fact  that— even  in  tho 
mixture  ot  oilx  pre.sent  in  crude  pctrolouui  tlic  uil 
whirii  tiiMt  pi'irolates  tlirough  the  earth  is  the  lowest 
in  specific  gnivitv-  Indeed,  the  Heparaiion  wliich  Cfm 
be  aecnred  hy  thin  process  is  oompamble  witk  the 
KBuIte  of  f  nictioiMd  diatiURtioii. 


JjtxiM^.—DaaKedmmmw^}  UM. 
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GRAPHITE. 


By  Joseph  Strvtiikkb,  Ph.  D. 


Stutistii'"^  for  tin*  nrmir)!.'  '  f  jrnpliito  wcit  lirsi 
reix/iltHl  sepui'utely  itt  tile  ct  n>u-  uf  Tultle  1 

aho«8  the  oompRTative  statwtiea  of  the  mintog  opera- 
tionr;  for  1880,  18$9,  and  1903. 

Table  1,— 0»in/iwr«/«-<!  »UJtin»((ri».-  tSSOtolOOi. 
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I  .-I  '.f  Mi|.|>lie«*iMl  niktarlala ...... 

quntlty.  iImm  umii  




11' 

K.l 

I'll 

STi.. 

i.V,W.M 

t6.<KI» 

»!.»« 

fT.m 

«.*» 

T.MS 

•MO 

'  r»-j.jjriril, 

'Thr  riiili'M  S!iiit  •.<.f<il"L'l'  ii:  >iir\  (•>  K  iM.ri"  ;l  ii.niii.ls  nf  rrs  -J.illiii.  , 

%r](i«*<1  III  ^IJti.l  II.  itnil  l,7:!J.«  ^li  »r:  loijdnf  ittintrpliini^  VHlut-il  jii  *.V\{nij  iIm-^- 
r(-I>rt-*^-niiti(,'  tv.'-  pri'ltu'l  uiurki'lfii.  uUile  the  KiM%n*  h^tin^  Cfitr^'wtui  \Uv 
produc'i  tiiiiK'-l. 

•  ri'x- iiMi  III' InrieihontnTntaroacUngeimdiiecr  In  Xow  Ymk,  KcelTed 

loo  Int.-  Ii  'f  tutiuliitiun. 

Tbf  .-(nti's  rt'purtiiij,'  iirodvu-tinn  in  l>s(i  wcri'  Now 
Jfork^Ntirth  ("iiiKlina.and  IVnii>\  lvai>i)i.  In  lS:^9there 
5>  no  rocoi-<l  of  ]iro()n<'tioii  in  Noi-th  (.'ai'olina.  lutt  oih-i  - 
ations  ill  Mii  lii^.iu.  Now  York.  I'cnnsx  K  ania.  Hliodi- 
Island,  and  Wjoming  worn  rejxirtod.  In  l<.*>)i' ntininff 
operations  wfic  rjirricd  on  in  IM  >tale>  — Alabama. 
GeoVpin.  Massm  lmsoU.'^.  Mirhipm.  .Montan-i.  Now  Mox 
ico.  Ninv  York.  North  ('iirolina.  I'r-nnsyKania.  KIukIi- 
Isiaiul,  .Siutb  Dakota,  Wi^cttnsin,  and  VVvoiuin^.  Tin- 
IK'i  icKl  between  18S0  and  doi-.  not  show  so  j-i  cat  a 
dcv i-lojimcnt  of  tli<"  industry  j  -  tl  a  iH-lHt  i-n  l'^>!'and 
iwi,  the  inureaiit-  in  tin*  value  uf  production  lioiug  'IlV>.  \ 
per  eent  m  the  laior  peri'Ml,  as  coinpAred  with  43.9  per 
lent  in  the  earlier  one:  tliis  aiivnnciMvus  dm-  largely  to 
tbe  incrcaiied  detnaud  for  graphite  in  the  art«. 

Thei*  were  12  iuine$« — 3  in  New  York,  3  each  in 
North  ('ai'olina  and  l'i'nii~\ I\ ;uii;i.  and  ]  in  Alaliaina  - 
reporttd  MS  idle  during^  U'OJ,  uud  Z—i  each  in  New 
Hampshire,  New  York,  and  Pennsylvania— at  which 
di'Vi'lojmn'iit  w  ork  was  done. 

t'afnt<t^  Iff  amtrj)ijratvd  cvmjxtnivA. — Fifl*>en  of  the 
Id  active  operator*  were  organissed  as  incorporated  com- 
jwmifs.  The  details  of  the  .  :i|>it:ili/;i(ii in  of  tlieae 
L'ompuiiie:-  are  »huwn  iu  llie  t'ulKnving  table: 


Taiu.i:  H.—f'tifili'il'ii'iiiiiu  •>/ inearporttUdeomjiafiii*:  190t. 

.NiiiiiIk  r  I't  iiii  >irt~ir.ii<'ij  iAi«ip«ole»  1tl( 

(-H[.iii.l  .^i.i.  k  >iiiO  ix.ruUtwMi   K^iatvHIt 

(  iij.iri.i  -r.ii  k 

TmIiiI  >.iiiliiirl«iKl— 

SiiinlH'rnf  itMief   l,(Tl,Mt 

I  It  Villi...  .„..  ,  »,w.m 

Ti'liil  iK.iii'-l  — 

Niiinl»T  111  ,«hiir«*    1 .  .I'J"-'. <-\s 

I'lir  Milii.-   fc.iil 

OlrideiMl»iK>ii|   evTHt 

AMttl"<fi/»l1  — 

Niitiiii.  r  111  -luite»   l.47i>.Ui> 

i'nT  vjilm   |-4,ij4.iv<) 

NiinilwralnhlUO  

I'lirVBjttC  «;»«.«» 

liivLknlbpiaill   «8.7S0 

PH!l«Tr>il— 

Amiiiirli'i'il— 

NiiiiiN  r  iiltlwie!)   lUi.riiV' 

I'/ir  viiiuf   F^-Tiiinoo 

ISJ-lii-.l— 

Niiln)-  t  iif  «btm..   ■■l.  'ilXk 

r«i  value   vm.im 

Boni]- 

Ainhftri  — 

NmiitK-r.  .,.„.,,   4V 

Vat  \  iilijr.     VO^flQO 

|.*tii-<l— 

Nnin^KT  ^..ii..........   !W 

fai  Millie   SIS  rit«> 

liiit  ri-i  imM     SI. INI 

.ti«n«u>  III.  li-\  ii  .1   Sl.ilW 

'  IlicIiMlu  <!om|iiiiU«ii  distrtlnilcd  a»  foUo«rr:  Alalnuw,  1:  Oeowta,  h  H«fM- 
eltwetta,  1:  Michlitan, 2:  MoniaiM,!:  New  Mexico.  I:  Vw  York,S;  F«aiiivl>'«- 
nla,  Si  Kbode  Idrad,  l:  eovtli  Osfewts,  li  Wlicoiwln,  I. 

The  total  par  value  of  .stock  and  bonds  vsa\w<\  was 
SJ.(i:;_*.S(Hi:  of  this  aiuoimt  ftO..'  per  eent  rc]>ivsenls  the 
xaliie  of  eonimon  stiMdi.  x.7  ])er  eent  the  value  of  pre- 
ferred stoi  k.  and  the  reniaininfr  eii;ht-tei)ths  of  1  |}er 
cent  (he  value  uf  the  bondi*.  The  dividends  jiaid  diir- 
ini.'  I'.Mij  represent  tbree-tentba  of  1  percent  of  llie  jwir 
vahi*'  of  stock  issued,  and  the  $1,080 paid  as  interest  on 
bon<is  eonstitiites  6  pcT  cent  of  the  par  raluc  of  all 
IkukIs  issued. 

Eiiijrl";r"'  'iii'l  trMige*. — The  a\  <>nij,re  nuuiber  of  wajfe- 
camer^  euijdoyed  during  each  ^nonlh  of  li>02,  and  their 
daily  ratps  of  pay  by  occupations,  are  shown  in  Table  5. 
The  uiiniiuiiin  niind^er  of  wajje-earuers  shown  f<»r  any 
month  during  the  year  was  in  tianuary,  137  men  and  I 
hoy:  the  luaxiniuni  number  in  October,  185  men  and  1 
boy.  .ludjiinj,''  1>_\'  the  sliffht  variation  in  «ln>  nunib<>r 
of  employees,  the  pioductioii.  although  below  the  uver- 
uffe  durinjr  tiie  winter  and  spriii<r  months,  roust  have 

been  fairly  steady. 

Of  the  total  iiutnbor  of  wage>«ameni,  84.8  per  cent 
wei^paid  at  rates  less  than  $1.50  per  diem,  and  66.3 

i:.i  r  cviit  ;it  liiL'li-'r  rates.  Of  tli.'  (nlal  iiuiiilnT.  eii<ri- 
iieers  formed  i.s  per  cent;  nutchiiiisls,  blaekstuitlij.,  i-ai- 
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peutertt,  md  otiier  met'banics  11  per  oeut;  and  uioetis, 
the  fairjpeet  olam,  58  per  cent. 

2[irfntn'n'fil  jH'trti: — A  total  of  7<>'.'  horM'jK)%vcr  wa.s 
reported  for  tbb  indutttry;  74'J  iiorsepower  waa  fur- 
nished hy  18  stemn  vnfrmei  and  10  boi'8epoi?er  bv  1 
w«t<'r  wheel,  w  liili  liU'lectric  hors<'pt»wcr  wns  i-onti'd. 

HvduetioH.-  Although  the  protha-tion  of  graphite 
iiad  had  a  very  important  hrarini;  ii]>nn  the  develop- 
inriit  of  sev«^nil  of  tht'  nictullic  ititlii-stri«',s  in  the  I'liited 
StateH,  it  was  uot  until  18S0  that  authentic  statistics  of 
prodiiotioD  were  oolleeted.  Sinee  the  quantitiea  of 
graphite  which  hare  twen  exported  from  the  United 


States  are  so  small  as  to  be  neghgihle  in  this  connec 
tton,  for  all  pmrtical  purposes  the  total  consninption  of 
)(nij)hit('  withiu  the  I'nitod  State?*  may  Ik-  Hs-iuiiietl  m 
equiraloDt  to  the  production  piua  the  iniportatioa. 
l^ble  3,  compiled  from  the  reports  of  the  United 
Staloh  Gcolojriral  Survov.  '  >  the  niatketeil  pi-odac-' 
Uon  of  natural  jrraphite  in  thi>  United  States  together 
with  the  imports,  for  the  period  1880  to  tlN)9,  with  the 
production  of  iirtiticial  jrniphite  siiur  is'tT.  The  siii- 
ti»tic8of  production  hero  showti  differ  frolu  Census  fig« 
ures  in  that  tlicy  represcMU  only  the  marketed  output 
and  not  the  actual  quantity  mined* 
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Tawji  a^PRODUCnON  ANP  lUFORTS  OF  GRAPHITE:  ISW  TO  1902. 
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Theif  wore  10  long  tons  of  graphite  valued  at  $S;14, 
exported  from  the  I'nitcd  Stattes  during  VMH*  an  eom- 
pnred  with  5  tons  valuecl  ati^t>5,  exported  daring  1901. 
There  were  no  exportr*  duriuj,'  liN>2. 


The  fullow  iiig  table  fhow.-^  the  world'-s  production  of 
graphite  by  years,  from  189$  to  liM^l: 
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(4)iiaiiiU)f  111  Matile  Mm.] 
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Tlx  !*  t  ill*  t  >:tatisdc8  of  the  InduBtiy  for  1909  are 

shown  iu  Tttl)k',5. 

DESCiiliTlVK. 

The  aauie  graphite  is  derived  fioiti  Uk  (inck 
ypa^etv,  "to  writ©,'*  and  i-ofoi-s  to  the  uso  of  the  inin- 
einl  for  that  piirposp.  Gmphitc  is  sometimes  csilled 
"plumbago"  or  "  black  lead,"  because  of  iti*  lead-like 
af>peaTaooe,  althoagh  it  oaatdDS  no  lead.  Graphite 
was  known  tn  fho  ;tnri<<r(«.  Up  to  the  latter  jiart  of 
tbc  eigluwnih  eenturv,  however,  the  names  plumbago 
and  moljrbdena  seem  to  have  been  applied  indiscrimi- 
mtflv  tr>  rrrtphitr  :\m\  tc  iiKilybdenite  (tiKilylidr-mmi 
sulphide.  Mub.i,  bulb  of  which  leavi-ablack  iiuuk  wlu  n 
rubbed  on  paper.  Uraphite  appears  t«  have  been  first 
distinguished  as  early  as  1565,  by  Conrad  (reissner.  but 
the  popular  uiiseonc-eplion  as  to  tlie  two  substauccs 
prevailed  until  i7T*J,  when  the  famous  cheniiat  Scheele 
.showwl  them  to  Ije  entirely  distinet. 

Pfii/fii'f'il  and  c/u'i/i u-dl  chantctcrlsta'^. — Graphite  oc- 
eurs  as  n  fomi  of  ctirbon,  and  constitutes  the  last  stage 
in  the  mineralization  of  vegetable  matter.  In  the  tirst 
stage  of  this  procciis  the  woodj  tisaue  is  converted  into 
peat;  the  peat  to  a  lignite;  the  substance  then  jMisses 
through  the  range  of  bitumiooufl  coals  to  semianthra- 
cite,  anthracite,  graphitie  anthrftcite,  and  tinally  it  is 
converted  into  graphite,  which  is  practically  [uii  i-  nir- 
bon.  There  is  no  strict  line  of  demarcation  botweon 
these  various  forms  of  carbon,  whidi  merge  giadually 
into  one  another.  In  Htructuiv  and  pvirity,  specimens 
from  ditferent  deposits  show  a  wide  divergence. 

The  mineral  oecurs  in  tiro  foraia,  the  CT3r8te1iine  and 
the  amorphous.  Crystalline  graphite  is  visually  found 
in  a  compact  foliated  or  granular  nasa.  At  times  the 
ciyataltf  are  in  tbe  form  of  distinct  hexagonal  plates. 
The  amorphous  variety  is,  as  its  name  implies,  without 
crjatalline  atmctare.  The  term  has  been  used  to  in- 
clude a  wide  range  of  oataral  carbonaceous  produeta — 
such  ns  the  graphitic  anthracite  of  HtuHlc  IsLitul.  which 
it(  of  a  structure  between  scaijr  uud  granular,  aud  se- 
lected samples  of  which  contain  as  much  as  6S  per  cent 
of  carbon;  urnl  tlie  ^o-called  Baraga  graphite  of  Michi- 
gan, which  in  reality  is  a  carbonaceous  schist.  The 
crystalline  variety  consiste  of  finer  grades,  and  hence  is 
u.sed  nlii-ic  voftnr-^  ;(  -mooth  uniformity  of  vtrr^c- 
tUTO  are  desirable,  as  for  lubricant^)  or  in  tlie  better 
grades  of  pencils. 

Orapbitr  iv  iron-black  or  «tcfl-fjniy  in  coltir  mid  hiw 
a  metallic  luster;  to  the  touch  it  is  smooth  and  soap-like. 
Its  specific  gravity  varies  from  8.015  to  9.58S,  the  vari- 
ation l)eing  due  to  the  impurities— such  a«  iron  oxide, 
alumina,  tuagnebia,  liuie.  and  silica — which  are  present 
in  all  natural  graphite.  (Jsnally,  titere  is  also  from  tive- 
tenths  of  1  per  cent  to  1.3  per  cent  of  hydrogen— a  fact 
which  seems  to  point  to  an  organic  origin.  Umpbito 


infusible,  ntid  ri  vtsts  the  corrosive  action  of  muiiy  <  !ii>m- 
icals  aud  molten  metals.  These  projK'rties  n.mlci  the 
aysfadlioe  variety, with  its  flake-like  f  orm,of  great  value 
in  tho  iiinnufnctui"e  of  graphite  cni<  ih!i  <  for  special  pur- 
posc-H — for  instance,  to  resist  intt'UM-  iieat  in  the  manu- 
facture of  crucible  steel;  to  pos-ses-s  great  density  at  a 
high  heat,  as  in  the  t*^liiiiti<.'-  of  jrnld  mid  silver:  nnd  tn 
resist  the  corrosive  action  of  wi«ily  oxidized  uu  tjil>  and 
alloys  in  a  molten  condition,  ivs  in  melting  bra-ss.  bronze, 
etc.  Although  <  iy-(ii11ini'  ^rmphite  will  burn  in  oxy- 
gen at  and  alwve  a  temperature  of  .')".">  C  it  is  a  good 
(•ondm  tor  of  heat  and  electricity;  this  property  renden 
it  of  special  value  for  the  mannfni  fiirc  of  the  commu- 
tator lirushes  used  iu  electrical  machin(»,  for  use  in 
,  electroplating,  and  for  eteetrodea  in  many  electoolytac 
chemical  processes. 

In  its  chemical  relations,  graphite  occupies  a  |xisition 
distinct  from  that  of  any  other  form  of  carbon.  The 
most  striking  diffei'ence  is  the  etfecl  of  treatment  with 
fuming  nitric  acid  and  [lotassium  chlorate;  diamond  is 
unaltered,  and  amorphous  carbon  (charcoal)  is  com- 
pletely dissolved,  but  graphite  is  (•onverted  into  a  com- 
|>onnd  known  as  graphitic  acid  or  graphitic  oxide 

j      As  a  fact  of  niineralogical  interest,  but  one  which 

I  has  no  industrial  iin|H)rtance,  it  may  be  mentioned  that 
meteoric  ma-sse.s  have  In'cn  found  containing  graphite 
which  in  its  properties  l  esemble^  the  graphite  formed 
during  the  cooling  of  high  carbon  and  pig  iron. 

Oc<'>n'>'t»vi'  nnd  mlniny  of  t-njKtallini  <jrtiph!li-  in  thu 
UnUvd  6Vato.— (Jryatailiiie  graphite  is  widely  distrib- 
uted throughout  the  United  States,  but  the  known 

i  deposit.s  of  sufficient  extent  and  purity  to  warrant 
working  on  a  commercial  scale  are  few  in  number. 
During  the  {last  decade  the  domee^e  output  of  high- 

.  grade  crystalline  graphites  has  Inien  obtainiHl  chiefly 
from  the  mines  near  Tiooaderoga,  Essex  county,  N.  Y. 
The  mines  in  Chester  county.  Pa.,  were  reopened  in 
]8!t7.  after  a  long  [k^HimI  of  Iniu  t I\ it \ ,  and  have  been 
in  continuous  operation  since  that  time.  In  Itidd  the 
mine!)  in  Clay  county,  Ala.,  produced  a  small  amonntw 
TIh  ic  \m-  Imm  ii  c  I insiderable activity  in  the  exploitation 
uf  graphite  properties  in  Bartow  county,  Ga.;  near 
Dillon,  Beaverhead  county,  Mont.:  in  Merrimack 
county.  N.  H.;  i»  McDowell  county,  \.  ('. ;  :it  i^loom- 
iugton,  iu  northern  New  Jersey;  a«id  in  many  lornlities 
in  Oalifomia;  iMit  up  to  the  present  tfoie  the  work  has 

been  confined  rhielly  to  detcntn'ninj:  the  eliunK-ter  and 
extent  of  the  depiHiits,  and  to  ascertaining  by  experi- 
ment the  best  method  of  concentrating  the  ore  so  as  to 
convert  it  into  n  siilnhlo  pro<luct.  The  limited  number 
of  graphite  mines  now  producing  the  crystalline  variety 
of  the  mineral  bears  witness  to  the  difficulties  enconn- 
tr>r.  <l  ill  the  devdopnMot  of  a  proepect  into  a  paying 
prop«;rty. 
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MINES  AND  QUARRIES. 


The  priBOipul  mine.-^  in  Now  York  ;ii  i-  ;it  'I'lri  iii,li<iojifu, 
Ktmx  county.  Tb»  j^mphtte  isoi  thi-  futiuted  variety, 
oocttrring  in  minute  scales  in  the  deavage  planes  of  a 
seain  of  jyray  i|Uiirtxitt>.  The  (ire  <  oiuaitis  an  avcruffc 
of  lo  percent  of  gi-aphito,  of  which  hut  little  more 
tban  one-half  is  extracted  hv  the  prp^'ailtn^  metliod  of 
workiiijr.  The  }rniphito-lK.'iu  iiiijf  In  <!  Ii<  ■-  In  (w  m  h  .stnitu 
of  niatwive  uiicacaouii  gnei».s,  gurnutiferuu^  j^ix  is^.  mxd 
ligbt-colored  quarteite  entirelj  free  from  frraphid*. 
The  ^'■!ii>i><  aliont  '2'>  south.  The  ,Lna]iliIti' 
do  not  cuiitonn  to  tliin  dip,  but  liave  a  low  [jiicii  Lu  the 
east  There  are  two  nrineii  in  the  same  lied,  on  dilfer- 
init  of  !i  fuult.  Till'  ij-raphiti'-lu'uriiij,'  i|uiut/iti-  is 
frow  1  to  a  fet^t  thii-k  in  uuv  uiine,  and  from  'I  to  15 
feet  thick  In  the  other.  Thia  vein  (known  as  the 
Uri^nif  vnin)  s««'nis  to  hiivi'  hcon  in  a  liiic  of  weakness 
during  the  geologic  upbeaval;^,  for  (he  orv  and  wall 
rockM  near  the  mii-face  are  very  mnch  pulverised,  eo 
tliat.  while  tlie  nr-f  cut  rif's  a  i_fninl  ;)i.Tcenta<;e  of  j^niph- 
ite,  the  yield  it.  riiuall.  It  is  probuldu  tliat  the  deepen- 
ing of  l^e  worlrin^  will  remit  in  findinpf  the  $rnipliite 
in  coar.se  tlaki--  in  tlic  uti;itt>'iri!  nti-ks,  inile.ss  the 
faulting  liAti  iK'cunvd  along  the  \  eiu  throughout 
course.  Hie  mines  are  opened  by  adit  levels,  and  the 
niinc<i  ni'.:»  i>  trcnted  for  the  sepnrnriritt  of  thf'  ^-niphite 
by  cruf^hing  and  watshiug  in  a  mill  ucur  the  uiiue.s,  fol- 
lowed by  a  further  refininir  at  the  works  of  the  com- 
pany at  'I'ientirlernijfi. 

There  arb  uuiuurouti  liiue^toue  deposits  in  Esiijex  and 
neighborinff  counties  of  New  York  which  contain 
giii[)bite  disseminated  thronyhtjut  the  ina.ss^  or  in  small 
letuieti  of  very  rich  ore.  While  u  numbtu-  of  thene 
depoeits  are  b^g  promoted  and  developed,  the  only 
ones  of  iippiirent  promise  nrr-  on  I.nud  Tlilt.  hnck  of 
Ticonderogsi,  and  on  \\  uniii  Hill,  l)*'ivvi«ii  iiDniidfiojiu 
and  Crown  Point.  It  is  probable  that  if  any  more  val- 
uable mines  ait  opened  in  this  st  rtimi  dn  y  u  ill  )><*  in 
the  graphitic  (pmrtzite,  as  the  lenticular  lH«lii->  in  the 
limestone  have  proved  uncertain. 

In  PeMMsylvatiia  the  principal  gnipliite  min»>  i^  1 
mile  ea!<t  of  Chester  Sprinjjs,  Chester  county,  'llm 
minenil  occuis  in  two  layei-s  of  disintegrate<l  mica  schist, 
one  4  feet  atid  the  other  t!  feet  in  thickness.  Adit  lev- 
els have  been  run  in  on  the  hillside,  followinjf  the  layens, 
and  the  roek  is  so  disinte^'rated  that  most  of  the  ore 
can  Iw  removed  by  pick  and  shovel  without  recourse  to 
blaating.  At  the  mill  (he  ore  is  crashed  in  rolU  and 
ch'aned  in  a  log-  washer  of  the  type  cfMumonly  u$ed  at 
clay  works.  After  Iwiug  washed  it  is  npiin  ground, 
refined  by  pneumatic  concentration,  and  screened  into 
(titli'i  ent  f^rades.  There  are  other  j;niphitc  properties  in 
the  state,  notably  at  Byers,  aeveral  miles  below  Chester 
Springs,  and  at  FiknlMid,  both  in  CAieater  eotinty,  and 
aleo  at  Mertstown  and  Boyettown,  Berkis  county. 


These  proj>nties  hav  e  (M-en  pr<)ductivc  at  various  times, 
but  for  the  uioctt^  pait  are  now  inoperative.  The  exist- 
ence of  irraphite  throughout  a  large  part  of  the  ridge 

,  extending  from  I'hoenixville  to  the  Bnindywine  river 
seems  very  prolmlile.  Occasionally  pwkets  are  found 
which  yield  nugirets  and  niasses  of  nearly  pure  graph- 
ite, such  as  formed  the  Iwisis  of  tlii'  iniKincinj^  mines 
ill  this*  region,  but  more  often  the  miuuml  in  aiiMiciated 
with  iron  oxidoit,  quartz,  and  felditpart  eo  that  the 
rxtniption  of  the  graphite  involves  considerable 

I  difficulty. 

I     Cmwntratmft  crp^aUine  ftmpht%.— Thf  Increased 

ilcnijini!  fill'  i  i'v^tultitii-  M'i~:tl''iiti-  li'i  (<■  :i  i-rifeful 

study  of  the  concentration  of  low-grade  grapiiite  dis- 
seminated in  flake».   Operative  pUnte  have  changed 
and  improved  tin  ir  iiiethiKlg,  and  new  ooncentntii^ 
I  processes  are  being  tested. 

f     There  are  two  common  metfaodii  of  conoentnting 

crystalline  •rniphite  from  its  oiv  the  wet  and  the  dry. 
The  wet  or  water  method  Iiak  been  developed  to  a 
marked  degree  of  efficiency,  and  ie  the  one  now  gener- 
ally used.    The  mode  of  procedure  is  to  eras!)  tho  niv 

I wet,  and  liejMmte  coaii»ely  by  .stationary  buddies,  the 
concentrates  being  dried  and  further  treated  with  bnhr- 
stones  and     in  ii-.    No  mill,  however,  has  adopted 
I  either  method  in  its  entirety,  because  tiie  specitic  gravi- 
I  ties  of  the  constituents  of  the  ore  vary  so  little.  Sev- 
rnt]  iirii-inriuti^'  |)rocesses  luive  lately  provr.!  u  imitiMl 
1  succes^s,  but  they  have  l>een  of  limited  application,  on 
account  of  the  impossibility  of  removing  tlie  small 
I  scales  of  inifri  wt>"rVi  m  <  ur  in  -otno  of  tlie  deposits, 
j     Two  new  teatuir-  in  ti»iu'«  iur;itinii  [nactice,  in  Ixitb 
I  of  whii-h  the  older  method  of  coujpleti'  submersion  be- 
iK'uth  the  surface  is  repl;u n!  iiy  ilutiition.  ;ire  worfliy 
of  note-  tir.st,  tlie  use  of  pi  trulcum  vapor.  whi4  ii.  licing 
readily  absorbed  by  gniphite.  pertnita  the  flakes  to  be 
more  readily  se)i«rated  from  the  gangue  material  by 
tlotalio?!;  and.  scct)nd.  the  heating  of  the  ground  prod- 
i  act  before  separation,  which  makes  the  flakes  of  graph- 
ite so  li^bt  that  they  Hout  on  thesur&ce  of  the  water, 
whence  they  are  removed. 

Ofci'rrt  /If'  tiiiil  iitliiiiiii  ti  f  aiiiotphftW  gn'iii'hiii  in,  tht 
Viiitxl  Sf<if,x.  I  ll^ler  this  head  are  included  also  the 
graphitic  anthracite  of  Rhode  Island  and  the  so-called 
Baraga  graphite  of  Michigan.  The  incentive  to  develop 
propertiet)  containing  amorphous  graphite  is  much  lem 
than  in  the  case  of  the  crystalline  variety.  On  account 
of  the  liniiteil  use  of  the  former,  the  value  of  the  crude 
product  is  only  from  one-eighth  to  iMie-tenth  of  that  of 
the  latter.  For  tin-  munufacttire  of  graphite  cnicibles 
and  for  many  clectrieal  jiurposi'^  no  sjitisfactory  substi- 
<  tute  for  crystalline  graphite  has  been  discovered,  while 
in  the  ease  of  amorphouii  graphite  there  are  many  other 
I  maternls  of  equal  suitability  for  its  various  uses. 
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Tbe  miaing  of  amorphous  graphite  in  the  United 
6tete«  ban  been  of  compaTatiTely  recent  developinent. 

During  11)05  the  pi-oduot  wiis  obtained  chiolly  from  Wis- 
consiiif  followed  br  Michigan,  Khode  Maud,  South 
Dakota,  '^^'youiiniL',  and  Neir  Mexico,  in  the  order 
named.  There  iire  numerous  deposits  in  other  stutefs, 
but  none  in  sufliuient  quantity  or  purity  to  be  of  com- 
mercial value  at  the  present  time. 

In  AVisconsiii,  the  mines  near  Strvcn^  Puiht,  ]'iiriai.n 
county,  produce  gi-uphite  which  iti  i-epoitcd  to  contain, 
at  times,  as  mucb  as  74  per  cent  of  carbon.  It  is 
utilized  in  tbe  maonfactare  of  paint,  litbricantSf  and 
greasen. 

In  BiIiobiKan,  there  are  several  thoimnd  acres  in 

Bara{ni  county,  composed  of  n  i  rirl>riiiurrf.ijv  -rlii.st 
without  a  itign  of  a  vein  of  graphite.  Tlii«  material  is 
ground  for  paint  and  is  improperly  called  graphite. 

Ill  IMicifc  I^l:iinl.  tilt  mines  near  Craii-ston  have  been 
opcruti^d  for  many  ycurii.  The  graphite  shows  a  struc- 
ture between  scaly  and  granular,  and  the  grade  of  tbe 
product  lian  not  until  rercntly  exceedwl  55  per  cent  of 
ciirl>uii,  the  I'euiaiuder  of  the  ore  being  silica  and  iron 
oxide,  with  a  trace  of  sulphur.  The  property  was 
originally  u  <ittarry.  und  in  making  the  npcn  rut  the 
vein  ha.-j  lieen  exposed  for  a  distauceof  7m  feet  or  more. 
A  abaft  baa  been  sunk,  and  most  of  tbe  ore  is  now 
obtained  fi-om  pockets,  although  it  is  found  also  In  a 
few  tiEitjure  veiuii. 

In  South  I^ota,  there  are  sevefal  graphite  properties 

in  thr  virinity  of  ('uster  contjiining  pi-omifiing  veins  of 
graphite,  one  of  which  ij*  reported  to  he  4  feet  in  width 
and  of  tugfa^gtade  mineral.  At  Castle  Creek,  in  Pen- 
nington county.  25  miles  northwcsit  of  Cu!*tor.  tin  re  is 
a  vein  which  is  reported  to  coutnin  '10  per  cent  of  cnrliou 
and  to  be  in  oontaot  vltii  a  10-foot  layer  of  grapbitiied 
slate. 

In  New  ilexico,  considerable  exploratory  work  huh 
been  done  at  the  graphite  properties  8  miles  southwest 
of  Hatou,  Colfax  county. 

Otyfttrrenef  and  mlnlny  of  (jmphitf  iu  fin'dfjii 
eovntrii'M. — In  Ceylon,  which  is  the  chief  protlucer  of 
high-grade  crystalline  graphite,  the  main  deposits  are 
in  the  vve^tern  and  northwestern  provinces.  The 
graphite,  which  is  scaly  or  tihrous  in  strucluw,  is  found 
in  veins  of  irregular  occurrence  and  extent,  which  break 
througli  crystalline  rocks  of  the  oharaeter  of  gntnnlite. 
Tlie  minerals  associate*!  with  graphite  in  the  material 
which  forms  the  vein  are  feldspar,  rutile,  pyrite.  liiotite, 
and  ealeite.  The  country  rock  is  often  highly  decom- 
posed, and  then  consists  nmiidy  of  kaolin  and  similar 
decomposition  producti^.  Tbe  formation  of  graphite  in 
these  deposits  has  been  attributed  by  Dr.  Ernst  Wein- 
s4'henki<>  tin-  >!<'<'<  ini)>'i^ition  of  vnpoTB  carrying  carbonic 
oxide  and  cyuuogcn  compounds. 


In  one  of  tbe  Ceylou  mines  uear  Caltura  the  graphite 
occurs  in  a  series  of  veins  in  gneiss  which  has  become 
converted,  to  a  depth  of  36  feet,  into  a  mass  resembling 
laterite.  The  indications  point  to  the  deposition  of  the 
carbon  by  tbe  decomposition  of  bydnHWtbon  vapoi-s, 
forming  a  true  vein. 

The  Ceylon  mining  industry,  which  is  entirely  iu  the 
bands  of  the  natives,  has  been  protitablefbr  many  years, 
i-liii'f1y' < 111  account  of  the  piirily  mul  i  i>nsi'i|ui'ut  high 
value  of  the  product.  The  method  of  mining  i^  ex- 
tremely primitive.  A  shaft  Is  sunk  to  the  level  of  the 

gi"ound  water  ffrniii  iti  to  -200  ffct).  and  Hrift-  arc  cnt 
from  the  bottom  of  tbe  .shaft  uutil  the  air  in  no  bad  that 
tbe  btmpeof  the  miners  will  no  longer  bam;  tbe  gronnd 
is  then  stoped  upwaixl,  the  wa-tf  Vtn;r  fli'^'I'l*'  d  1"  !iind 

1  until  the  shaft  in  tilled.  In  some  easels  the  veins  are 
followed  by  open  cuts  and  galleries.   The  underground 

!  workinij"^  art'  muf/lily  tiiii'uM-cd,  nnfl  pnwdrr  is  u.sed  t« 

i break  the  rock. .  Tbe  ore  iij  hoi^sted  by  windlass  and 
buoket  or  passed  out  by  baud.  A  peculiar  feature  of 
the  industry  i-  thi^  ri]ipo>it ii in  tn  tin-  installation  of 

i modern  mining  mucbincry  and  metbotls,  on  the  ground 
that  the  new  conditions  u^fat  be  less  salasiactory  than 
the  oldiM-  :tnd  fairly  yirutitable  ones.  The  mined  prod- 
uct is  famous  lor  its  purity,  the  analyrsiii  of  several 
samples  showing  a  carbon  content  of  from  99.988  to 
9f».79ii  per  i-mit. 

In  Austria,  graphite  occurs  in  the  provinces  of  Bohe- 
mia, Styria,  Moravia,  Oarintbia,  and  lower  Austria. 
The  chief  producing  mines  are  at  Schwar^lmrh,  in 
i  Bohemia.    The  dc|K)sits,  which  are  lenticular^  occur 
I  in  gneiss,  in  pnrallel  Iteds,  extondlng  over  an  area  14 
1  miles  lonj^  by  !•)  miles  vvid(s 

i     At  Sch\v;ii/.l>ucli  .--ix  IjcJa  have  Iwen  exploited  for  a 
lei^  of  1.800  feet  and  to  a  depth  of  800  feet.  The 
mines  produce  both  hard  and  soft  <irc.  the  liitfrr  being 
I  graded  into  three  classes.    The  brsl  uud  second  are 
band  picked,  dried,  and  packed  in  barrels  for  the  nur- 
;  ket:  the  third  rla.-.s  and  the  hind  mineral  are  crushed 
j  in  water  aiiil  dicsMid  iu  tanks,  thi'  In  iivier  impurities 
I  sinking  to  the  bottom,  while  the  slime,  containing'  tlm 
graphite  in  a  state  of  line  division,  is  collected  in  a  filter 
press,  and  the  resultiuit  cakes.  cont;iining  about  50  per 
cent  of  carbon,  are  dried  and  shipped  to  the  market, 
j     In  Styria,  which  ranks  sec<md  in  impoitance,  thei-e  is 
'  foimd  a  highly  metamorphosed  system  of  carboniferous 
i  .shales,  clay-lnti's,  limestones,  and  conglomerates  with 

icoal  seams,  the  coal  of  which  has  {jassed  into  graphite. 
It  is  very  cominaet*  veri'  pure,  and  often  extremely 
I  hard,  in  some  cases  retaining  exat.tl}-  the  appearance  of 
the  coal  from  which  it  has  been  derived.  The  graphite 
region  extends  from  Leoben  to  St.  I/orennen,  a  dis- 
tani  1  (if  25  miles.  The  most  important  de|H)sits  arc  at 
Su  Michael,  where  five  parallel  beda^  varj'ing  in  thick- 
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uess  from  n  few  iiic-ht's  to^icvoml  feet,  and  (x-cniritig  in 
glliyish -black  sehist.  have  Ijeeii  L-xploite<l  for  a  length 
of  over  WK)  feet.  The  prejwnition  for  market  consists 
in  iiimple  screening.  The  product,  which  contains 
nearly  80  per  cent  of  carbon,  is  oiied  in  making  grraphite 
crutible.s. 

Other  graphite  deposits  are  found  in  lower  Austria, 
Moinvia.  and  Carinthia;  hut  the  niinerut.  wiil.:  b  is  asso- 
ciated with  }.'ranuhu°  limestone  in  ;jiieiss.  mid  is  usinilly 
amorphous  and  friable,  is  too  impure  to  warrarit  work- 
inff  eoumierclalh". 

The  graphite  deposits  of  (termany  are  eontined  to  tlie 
easternmost  corner  of  Bavaria.  In  a'  region  boiuided 
on  the  south  by  tbe  Dannbeand  on  the  east  bv  the  Aus- 
trian fn>ntier  are  gneisses  and  gneissose  rocks  impreg- 
nated with  S4aly  grapliite.  In  some  plaros — chiefly  in 
the  immediate  neighborlnK)d  of  intercsilations  of  gran- 
ular limestone,  altered  by  contact  mefini(»riihi^iii  the 
mineral  oecui>  in  lenticular  mass^'s.  rub  in  luriNin. 
Both  the  grapliit4>-)»earing  rock  and  its  near  neigbbots 
arc  highly  deoomposed,  so  that  kaolin  and  other  deeoni- 
poiitinn  product!*  are  foond  in  intimate  itssociation  with 
the  graphite  dejjosits.  The  lenticular  form  of  the  dc- 
posit;4,  their  geological  rclationshi]>  with  limestone  inter- 
calations, and  their  frequent  association  with  kaolin  and 
other  decotnpoiiiUon  products,  connect  them  (do.sely 
with  the  Bohemian  type,  from  which  they  are  differ- 
entiated by  the  less  compact  and  more  crjr'atalUne  cliar- 
acter  of  the  graphite.  The  genetic  connection  between 
the  Fassau  and  tXvl^^n  types  is  very  close. 

At  Borruwdale,  England,  line-snde  graphite  mm  nt 
one  titPO  found  in  \ria>  in  *'greenstone  porphyry.'^ 

The  gangue  msteriiU  chiefly  calc-spar,  brown!«pnr, 
and  quarts,  containing  nests  and  lumps  of  ver>'  tine 
graphite,  especially  suitable  for  the  ujunufa.  ti.n  of 
pencils.   These  miiiei^.  however,  have  been  exh&u^ted. 

The  minm  at  B«t;ugol,  province  of  Irkutslc,  Siberia, 
also  are  |)rui  ii(  iilly  exhausted.  The  graphite  was  finely 
fibrouti  and  purer  thoo  that  at  tiorrowdale.  The  veiu^ 
rnn  through  a  granitic  or  dioritic  rock,  while  in  the 
closely  adjoining  limestone  (altered  by  i-ontact  meta- 
morphism)  are  great  lumps  of  pure  graphite,  suitable 
only  for  pencils. 

Arfljiri'dl t/iuipl'f. .  (Iifiiiliiti-  r:tii  In  inadeurtiiicially 
in  several  ways,  among  which  arc  thu  following: 

(1)  In  the  production  of  cast  iron  from  ore  containing 
a  large  proportion  of  ciirl'oii.  Ky  allowing  tlic  molt{>n 
mass  to  cool  slowly.  Ais  ca.st  iron  can  retain  in  combi- 
nation a  much  larger  proportion  of  carbon  when  molten 
than  when  solid,  the  cooling  of  the  mass  causes  the  car- 
bon to  separate  out,  forming  maAos  of  gmpbite  diiMemi- 
nated  throughont  the  iron.  It  is  to  the  presence  of  the 
Males  of  grai^ite  that  gray  pig  iron  owes  its  peouliar 


properties  and  its  gniy  color.  When  this  form  of  pig 
I  iron  is  dissolved  in  aci«l.  the  smles  of  graphite  remain 
a.s  an  insoluble  re>idue.  When  cast  iron  is  kepi  in  a 
molten  coiulition  for  a  long  time,  as  in  the  nianutu'  lui  o 
of  converter  steel,  scales  of  gra])hite  collect  on  tin  -ui 
face  of  tiic  molten  metal,  forming  sti-tiiUfd  ki-li." 
This  source  of  artificial  graphite  is  of  no  couuitercial 
im])ortance. 

(•J)  By  the  reaction  or  tlecouiposition  of  various  chem- 
ical compounds  containing  carUin,  notnldy  the  cyanide 
cliiss  of  salts,  (iriiphite  can  not  be  produced  t-onnner- 
cialiy  from  chemicals  on  account  of  the  excesisiTely  high 
cost 

(3t  By  ilic  ti'i-atment  »)f  certain  carbonaceous  niuin- 
riaU  in  the  electric-arc  furnace,  which  h  the  process 
I  now  used  on  n  very  larg<^  scale. 

I'ure  graphiti'  hits  many  valuable  properties,  such  as 
high  el(H  (rical  cxjnductivity,  great  resistance  to  chemi- 
cal action,  and  abjipnce  of  the  projierty  of  aliS4trbing 
I  ga^es,  which  is  iKjssf.-svd  more  or  less  liy  nil  forms  of 
'  amorphous  carbon.     Natural  graphites  uf  the  lugb 
degree  of  purity  required  for  delicate  chemical  and 
electrical  processes  are  so  ex|ien*iive  that  in  most  cases 
the  cost  is  prohibitive.   The  inception  of  the  artificial 
gniphitP  industry  is  duo  to  the  efforts  and  experiments 
of  .Mr.  Ivlward  (J.  .\cheson,'  who  during  IKUT  manu- 
factured more  than  lt>0,UOO  pounds  of  this  product.  In 
1901  the  output  in  the  United  States  reached  2,500,000 
pounds.    .\t  first  the  oiienitions  were  confinetl  to  the 
gi-aphitization  of  carbon  electrtnles,  butsinue  18S^  very 
large  (|uantttie«  of  artificial  graphite  have  been  made, 
t()  1m}  utilized  for  purposes  for  which  nutunil  graphite 
wa.s  formerly  used.    In  grapbitiztiig  electrode>i  the 
'  ordinary  electrode,  which  is  composed  of  a  mixture  of 
^  jvtroleum.  coke,  pitch,  and  a  carbide-forming  material 
I  (silica  or  iron  oxide),  u  xubjected  to  the  intense  heat  of 
I  an  electric-are  furnace.     The  so-called  "artificial 
graphite"  is  produced  b\  ^nli'ci  tiiiL''  anthracite  coal, 
I  coke,  or  charcoal,  togetbe.r  with  a  buiuU  prupurtiou  of 
some  oxide  or  sulphate,  to  the  intense  heat  of  an  eteetrio- 
are  fiu'narc.  (tic  iiiiiiiifitir--  -.wr  ••liniiniit'',}.  the  ash  be- 
ing reduoi'd  in  some  cases  to  as  low  as  tive-teutb»  of  1  per 
cent. 

Till  o  ( iillcd  iirtilicial  giaphit<',  which  is  in  the  form 
■  of  gnun-  or  powders,  i.s  u.sed  chiefly  iu  the  manufueture 
I  of  paint,  dry  batteries,  and  rommntator  brashes, 

although  i  tiii>idcrable  ipiantity  is  use<l  in  the  manu- 
facture <■!  lulii  icants  for  high-grade  work,  in  electro- 
platirig,  itiid  in  certain  chemical  jn-.  .i  e-scs  which  require 
a  carbon  of  exceptional  purify.  Kx]>erimerit-  luiw 
been  made  with  this  material  as  a  coating  for-  the  gntins 
of  high  explosives,  to  prevent  liie  gi>iicn«tion  of  the 

■  United  8Utw  pateuhi  Noe.  615884,  MSiSSS,  TOms^  and  711081. 
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statir  «  harge  of  oleoiricily,  the  m^iivk  from  which  is  | 
mippMcd  to  e«tu«  the  spoDtaneoDS  ignition  of  the 

powder. 

Gi:i|)hi(i/.>  d  cloctrodos  jKJssess  special  tjualitit!.-t  wiiich 
rend ( 1  tli<  lu  vahmblc  in  clcctioh  tic  pnxosHes  for  tho 
production  of  aiustio  «oda  and  of  ohlorino  and  tiiptttis 
in  chloiido  nohition.  and  iu  clcctro-metuUurjjiail  pro- 
ce«i^L>s.  such  88  the  prodlietioii  of  cakjiiitn  chloride,  the  | 
clcrtric  -inieltintf  of  copper  and  iron  ores,  and  the  manu- 
facture of  various  iron  alloys.  . 

In  spite  of  the  deTelopment  of  urtiticial  graphite, 
however,  in  recent  years  there  has  been  a  large  increase 
in  the  demand  for  natural  pfraphite,  due  to  the  growth 
of  the  iron  and  steel  industries:  the  larj^Iy  increafie<! 
use  of  oopper  and  ita  aliojM;  the  development  of  elec* 
trical  machinery,  which  ealk  for  graphitizcd  products; 
and  the  incrnii^c^l  need  for  special  lubrioaota  to  be  used 
atooni|Hiralively  hit^h  teiuperatures. 

ITnt'ii  o/(/r<i/>/i  id. — G  i-aphite  is  nsed  formaking^ref  rac* 
tory  crucibles,  stove  polish,  foundry  facings,  paint,  and 
lead  pencils;  as  a  lubricant;  and  in  powder  glaziag* 
electrotyping  steam  packinp,  etc 

For  till-  makin;:  nf  crucilili'^  frvstallinr  (^niiphite  is 
required;  the  fibrous  or  luuinated  variety  is  used, 
becanae  ita  snperior Mndinpr  qnalities  add  to  strength 
of  the  cruciVili'.  Tlir  viiliujuy  mixture  consihf-  nt  .'/n 
per  cent  of  graphite,  froiu  35  to  45  per  cent  of  uir-dried 
clay,  and  from  5  to  IS  per  cent  of  sand.  The  graphite 
is  ground  ii  iiiK'nrss  of  from  40-ni< -li  to  lOO-mesh 
size,  according  to  the  special  uue  to  which  the  crucible 
is  to  be  pat;  if  ooarse  it  will  giro  a  porous  croeible, 
if  too  fiiir  it  will  be  apt  to  cratk  when  heated, 
becaui>e  of  ittj  great  demit;.  The  day  is  selected,  not  ' 
on  account  of  its  refraetorinesa,  but  beeanse  of  its  plas- 
ticity. Tho  .-aiiil  i-  friM'  from  fluxing  impurities,  such 
as  iion  oxide,  luue,  magnesia,  etc.,  and  is  ^ted  through 
a  40-100^1  screen. 

In  combiniiifr  tho  i  on>tifnenrs,  thr-  day  i'*  mndo  fntn 
a  thin  pa»to  with  water,  and  the  graphite  and  sand  are 
thoroughly  mixed  in  by  repeated  treatmenta  in  an  ordi* 
naty  png  »iU.  The  maw  ia  kept  moiat  for  several 


I  weeks,  in  order  to  insure  the  expulsion  of  any  air  bub- 
blea  which  may  have  iieen  formed  in  the  mixing.  This 
stage  of  the  work  is  calletl  "temi»ring."  A  portion 
of  the  tempered  mixture  of  the  proper  weight  for  a 
crucible  of  the  desired  sixe  is  molded  into  shHp«>  on  an 
ordinary  potter's  wheel.  This  nietiiod  itouiperior  to  ma- 
chine molding,  because  the  rotary  motion  and  external 
I  presfiure  cause  the  tlakcs  of  graphite  to  become  arranged 
nearly  parallel  to'  tlic  sides  of  the  molded  shape,  thus 
binding  the  mass  together  more  strongly.  The  freshly- 
molded  crucibles  ure  ineloscd  for  several  houi-s  in  a 
clotie-fittiqg  aectional  moid  of  plaster,  which  ubemrbs  a 
portion  of  the  moisture;  they  are  then  dried  for  a  week 
or  ten  days  at  u  tt^mpcrutiire  of  from  "0  to  SO"  F.,  and 
finally  are  fired  for  several  days  in  a  common  pottery 
Iriln.  The  use  for  grapiiite  crucibles  of  a  fodble  olay 
of  great  plasticity  instead  of  one  of  l)igh  refractoriness 
is  based  upon  the  fact  that  for  (he  combinatioa  of  two 
substances  by  fusion  mechanical  contact  is  absolutely 
essential,  so  that,  whether  tho  clay  be  refi-ai-tory  or 
not,  the  pi^eseuce  of  an  inert  material  between  the  par- 
ticlcii  of  clay  and  mnd  puBrents  fusion.  Fnrthemiore, 
as  -noil  a-  till'  crm  ilili'  i,  jiliiced  in  the  kiln  thegniphite 
on  the  outer  surface  18  burned  awuy  by  the  oxidizing 
gas.es,  i>ermitting  oonfnct  between  the  particles  of  clay 
atul  -sand;  these,  rcartini,'  iijion  each  other,  fuse  and 
form  on  the  outside  of  tho  crucible  a  ghue  which  pro- 
-  tects  from  oxidation  (he  (rntphite  flakes  beneath  the 

.Ml rfa(  i'. 

The  quantity  of  the  mineral  u.scd  for  making  lead 
pencils  is  comparatively  small,  but  the  qnality  most  be 
of  the  best.  For  use  iis  a  lubricant  a  high  gnulo  of 
the  crystalline  pi*oduct  i^  e^ntial.  But  material  of  an 
inferior  g^rade  is  employed  in  the  manufacture  of  stove 
polish,  rif  foundry  facitii,'>.  ami  (if  irraplntt'  liailit,  which 
in  used  to  protect  ironwork  (u.s  in  smokestacks,  iron 
roofs,  elevated  steel  stmetures,  ete.).  While  erystalltne 
S^nphite  is  used  to  some  rxtfrit,  its  special  propiTtii's 
arc  not  absolutely  i-equired,  and  hence  the  amoi-phous 
variety,  both  nataral  and  aitiliciat,  ia  hugely  employed 
f«>r  iheae  porposes. 
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LITHIUM  ORE. 


By  JoflKFH  Hyum  Pratt. 


Tlie  production  of  lithium  ore  has  not  been  reported 
at  uny  prior  census,  and  thciv  arc,  therefore,  no  eoni- 
pumttve  statistics  available.  Xbe  miniug  of  litbituu 
minemh  for  their  iitJiia  contents  haa  been  erratic  in  the 

United  States,  and  it  is  only  within  the  pu«t  few  veal's 
that  th&mi  uiinerala  have  been  mined  in  any  quantity. 
This  is  due  to  the  email  demand  for  litfaiiun  carbonate, 
which  is  the  principal  (Hini{)ound  of  iilliluin  fhat  is  sold. 
The  production  for  is  slated  by  thm  United,  fttates 
(Jeolojfical  Snrvey  to  liave  been  1,750  tons,  valued  at 
l?4t?,'iO(>.  Arcoiilin^r  r<)  tlic  s;ini.'  iiiifli.iT  it  \ ,  44tt  tons 
were  mined  in  li>UD  in  San  Diego  county,  Cal.,  and 
probably  between  75  and  100  tons  were  obtained  else- 
wheit!  for  e.\perin»ental  purjwses. 

The  following  table  is  a  simmiarj'  of  the  industi-y  fur 
190S: 

Tablb  It—Skmmarjp  1806. 


Numbernf  iuin«>  ur  <|iiiirrieit...  ,   t 

NuiutM^r  ul  opvnton       t 

Numlifr   .   1 

H»UiH»      t$m 

W8gt-«ttrnor>: 

Avt-ra^  iiUMibi-r  ,   i; 

Wiufw  -   113,7« 

MiimilUiRuiiH  t'XpL'iM-!>     Sam 

Coel  <>l  f  upt'll*"*       msU'ftnt*   Jl.  Ji* 

Frwiiul; 

uuiiiithv,  !ihi)rt  Uni*  ,  


Detailed  stati^tus  hy  stales  ciui  not  he  published 
without  disclosinfT  the  business  of  individual  estj»t>|ish- 
ments,  2  of'which  were  located  in  California  and  1  in 
Soutli  Dakota.  One  mine,  in  South  Dakota,  was  idle. 
Ol  the  3  oixM-ators  2  wore  individuals  and  1  was  a  tirm. 

F.iiipli>ii,..s  •util  ini</'M.  Of  the  total  amount,  $1,844, 
imi«l  in  salaries  and  wages.  ii^S,74l,  or  StJ.i  percent,  wh-i 
paid  to  the  wagc-carners.  There  were  ti  wasre-carners 
On  the  areiVgS  to  a  mine.  The  yearly  a\  >  i  :il:>  immber 
of  wag«-eaniei«  employed  was  ti,  the  grc«t«t»t  average 
number,  as  shown  by  Table  2,  being  'I^i  for  July  and 
AugUiit,  and  the  least,  i>  for  September.  Four  of  the 
Sminerii,  or  &i.7  per  cent  of  the  total,  received  from 
•l.75toW.!t!»  per  day. 

PiiMliii  tloK.  The  production  of  lithium  minerals  in 
the  United  i^tates  during  was  1,246  abort  tons, 
valued  at  185,750.  The  world^s  annual  produietion  of 


I  litbinm  carbonate,  which  is  the  ]>rinciptil  salt  used,  has 

I  been  variously  estimated  at  fi-om  .^<).<tOi»  to  15<i,»mhi 
pounds.    Most  of  this  is  manofactared  in  Uenuauy, 

I  and  a  large  pro|K>Ttion  of  tbe  lithium  minerals  mined 
in  the  United  States  have  been  shipf>ed  to  (.i«>nuany, 

I  being  returned  in  the  form  <>f  lithium  carbonate,  quoted 

I  in  New  York  at  $1.3.~>  p  i  puund;  the  minerals  are 
worth  about  $20  per  ton  f.  o.  b.  at  ]mint  of  ship- 
ment. A  small  amount  of  ore  ba«  been  treated  at  some 
of  the  chemini]  mnnufiirturing  plants  in  New  Jenwr, 
lint  ilms  t'lr  tlii'\  <•  lu  i  n  itnabje  to  make  it  a  pixitit- 
ttble  proposition.  A  coiupany  in  New  York,  which 
controls  the  larger  proiM>rtion  of  tbe  deposits  of  lithium 
luinr  ial-  in  Siiii  Diego  county.  Cal..  expect.s  to  erect  n 

I  plant  on  Ihc  ruciiic  coa^t  for  the  manufacture  of  lith- 
inm  salts  from  their  own  ores. 

If  the  estiniiitr-  of  .",:,.ii«m»  piMinil-^  of  litdium  salts, 
reported  a.';  the  aunual  con.sumptiun  in  the  United  i^tates, 
is  eorrect>  orer  one-third  of  this  amount  is  hnported. 
To  piiHlui  r  (111-;  tinuMifil  of  litliiiini  -.'dts  would  re(}uii'e 
371  toiui  of  mineral  contuiuiug  at  lea^t  '6  per  cent  of 
lithia  <Li,0);  this  indicates  the  relatirely  amall  amount 
of  lithium  niiiioi-nls  required  to  su|^ly  the  home  con- 
sumption of  lithium  »ialti). 

Chearreiikce  and  tcmv. — The  minerals  which  have  been 
sotirci-  of  lilhiuin  ^;ilt<  urc  lejiidolite  and  s|>odumene, 
whicii  contain  from  4  to  T.t»  per  cent  of  litbia  (L«i,0>. 
There  is  another  mineral,  amblyi^uite,  which  has  re- 
cently 'loon  fniitid  in  <piantii'\  aii<l  very  prob- 

^  alily  Im'  mined  ti.s  tt  .souivc  of  Itiiiiuin  sjilts.    The  first 

I  two  mtnends  are  .silicat4-.s  of  aluminum  and  lithium, 
wlillc  Ihc  Hinblj-gonite  is  u  pbosplmte  of  aluminum  and 
lilliiutu  with  varying  jH-i-centages  of  the  other  alkalies^.  ' 

I  I/ei)idoli(.«>  lias  been  the  chief  source  of  lithia,  al- 
though theoretically  spotlumenc  contains  a  considera- 
bly higher  percentage  of  lithia.  Two  of  the  njine.s  in 
VM)-!  pi'oduced  lepidolite  and  1  spodumene,  the  value 
of  tlio  lupidolite  con^^tituting  over  70  per  cent  of  the 

!  total  value  of  the  product  .shown. 

The  principal  occui-hmiccs  of  lepidolite  in  the  United 
btatea  are  in  the  vicinity  uf  ^la,  San  Diego  county, 

I  CaL  Although  it  has  been  known  for  some  years  that 

(1Q21) 
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lpjiHi«>litt>  tloposits  occ-iirml  tlu  tc,  it  whs  not  until  iiKoiit 
18&9  tliut  iiiiv  sp<'i-iul  wi>t  k  I  M':,i»n.  and  rt'j^iilar  sliipini'nts 
wi-ro  not  iiiiKlc  until  tlio  foliuwing  year.  Li'pi(lolit«>  lias 
also  liitcn  foiniil  ill  siini4»  (|Uiuitily  at  llebi-tm.  AiiUitru, 
Rumford.  and  Paris.  ,M<>..  (mt  thus farnowork  Im-  Immjii 
(\(H\c  csju^rially  fur  this  mineral  at  any  of  tiiesc  places. 
Tlip  niirnnjr  has  l>m>n  fontincd  to  tonrmnlinp,  which  is 
foinid  a>!S4M'iato(l  with  it.  In  sonic  cases  tlic  IcpidoUte 
has  l«'i'n  st'paratoil  and  a  fi-w  Imrivlii  shipped. 

?sj)o<lnin4'no  lias  (h'pi»  found  in  quantity  at  Branch- 
villc.  ("onn..  whoro  it  on-uvs  in  a  jM-frniatitic  diko  in 
crystals,  often  of  v«ny  larj^o  sizt-,  and  in  the  Ulaek  HilU 
of  South  Dakota.  The  latfor  Ii>rulitj  \»  the  mo«t  noted 
iMu-  rtinirni'rt  ially  and  is  proliahly  tho  only  one  from 
which  sjHidmm'iH'  has  Ix'oii  shippird  a  source  of  lithium 
saltis.  In  South  r>akota  tho  mineral  omtrs  in  petn»tt- 
titic dikes,  which  w  on-  fonnorly  w  'i  ki  'l  for  tin. 

The  only  locality  where  am bly^onitti  ha^  been  reported 
to  occ-nr  in  «ufBcient  quantity  (oinake  it  a  possible  com- 
mercial source'  of  lithium  salts  is  near  i'ala,  Gftl.)  wliero 
it  has  been  found  abnocialetl  with  lepidolile. 

A1thou<rh  only  a  few  larire  depofsits  of  tliese  lithium 
minerals  are  known  in  the  I'nited  ."-^tates.  it  is  not  at  all 
impi'obftbic  that  if  the  demand  for  them  should  increase 
to  any  oonsidenihle  extent  other  deposits  in  tpiantity 
■would  lie  fouii  l:  1'i;t,  on  account  of  the  prcsi-nl  <'om- 
pamtiveiy  small  demand  for  the  minerals,  there  in  now 
practically  no  incentive  for  investi|i!atidn. 

The  demand  for  lithium  mineiials  is  not  large,  for  the 


reason  that  the  ii-es  of  the  salts  of  lithium  are  very 
limited;  it  'In  -.lU-  ilml  are  used  in  the  arts,  and 
not  the  metal  itself.  The  principal  use  of  the  salts  is 
in  the  pn'paration  of  nuneral  waters  and  etler\ cscinjjr 
lithia  tablets  used  for  medicinal  purpos<'s.  .Another 

}  u><iC  that  might  be  nuule  of  lithium  carbonate  and  of 
lithium  nitrate,  if  t  he  price  could  be  reduced  sufficiently, 

I  is  in  pyrotechnics  for  red  iire,  for  which  purpows 
iitrontiiitii  salts  are  now  used. 

The  following  table  is  a  detailed  suuiniary  of  the 
lithium  indoHtry  for  1902: 


Tabi*  a, — Detailal  tummary:  160S. 


Niuii)i<  ri'l  iiilni~<  orqlMlttW......!  ■■  

Cluiw"     ..1  <iiinienhip: 

IlkilU  I'tliui  ,...,„.r  

nrin  .   , 


s 


Siiiiir 


WiiK'-  ■-miiTN  ( mlntu  Of  ^n^i  >i>i(Ji): 

Avi-mt:;r  iidntiitr,.     

VN  lllll-X  .  .    ............«.r.....prr*i'.r..«.  ...........................  

iir  iiiiiirn"iii»'n1: 

SI  It.   

SI. 7:.  In  SI  w.  


S1.."i  In «:!.!•:<  

■\v«.raK''  uiiinl>tTi><  Mrngfcimwjw  fnipl")  i 

Jiin^' .   


•  Iijflti},'  (.fill  1 1  tuuiiUi: 


Mis 


n 

38 

a 


■  '•itiMnntol  ottcc*.  lucn,  lutiinaee,  liilci«ft,elc.) . 


<>{  «n|i|iUttMaiBaicriu*. 

,  short  tMni  


Quantity,  i 


l.il'. 
?.V'.7<.i 


*  lacludw  i  openton  in  CUMonita  and  1  in  Smrtb  P»lMU. 
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MARL. 


By  Story  B.  Ladd. 


The  statistics  of  marl  prewnted  herewith  vehte  to 
tho  marl  prodiirt  ii)in4'<i  uiul  iiscdu^ii  fertilizer,  and  ari' 
contined  to  the  grecn^and  depositi^  found  in  NewJei-^sey, 
Delaware,  Maryland,  and  Virginia.  At  the  Tenth 
Census  llO  atatistifs  in  rcijiinl  to  nisn  l  were  jMiMishi'd. 
At  the  Eleventh  Census  the  total  production  of  marl 
in  the  United  States  for  the  year  1889,  wm  139,522 
sb'irt  tons.  \!iliie<l  at  i**»;-5.1*.')<l.  'I'he  produetion  «tis 
limited  to  live  «tate«,  viz,  Now  Jci^sej,  Vii-);iniu,  North 
Carolina.  Alahanm,  and  ArkansaH.  In  four  of  the 
siiiie,  till-  production  was  ver\  small,  N«w  Jersey  alone 
producing  W  |,K>t'  cent  of  the  total. 

During  the  period  188!>  to  l»oa  thei«  wa«i  a  very 
r.Nl  nsive  development  in  tin  III  ii!iif:ii  t;i'  ' of  l'ortlan<l 
ci'uu-iit  fi-oui  the  niarUuf  .Micliitpiu,  Indiana,  Ohio,  anil 
New  York,  in  the  take  region,  resulting  in  a  eonsnnip- 
tion  of  o\  er  a  enUie  yards  of  tlie  material,  hnt 

as  this  was  all  iuuhufui  i.un>d  intomnunt  it  i»  cuus>idercd 
in  connection  with  the  statistics  for  cement 

T:ilile  1  is  a  smnmary  of  (lie  statistics  for  the  marl 
industry  an  ii-pui  ted  for  the  year  I'.wri; 

Tahlk  1. — iiummari/j  Iltat. 

\   II    -  r  nMiitn<-^  tir  •{•iiirrlci*  ■...»... «,«..i..«,«..........r.«.. U 

NunUH  r  i>(  (viHifvion    I*. 

HiiliiHi'il  I <tli rmU, clcrlu, etc.: 

S"  II  III  I  HT... ................................... ........  .............  ...  '1 

Siilnrii-^  ,   fj.  I'.O 

Wiitff'  ♦■nnn-r*: 

Av.-niKf  number  •   n 

W.iirifi  

Nfi.r.  njiiiis  lueSpeUMS   Wt-,W> 

i'<-i  ..f  niippik't  iindauKMialii   12,75ft 

Prwlocl: 

oiMBtttr.ilMnttoiM   12,439 

V«lne  ,  IK,  741 

Of  the  11  mines  or  (luarnei  for  which  pn>ducti»Hj  was 
ivporled.  In  Avere  in  Xe\v  ,ler..ey  and  1  «a--  in  \'iri.'inia. 
The  \'ire;iniu  mine  was  in  T'rinee  (ieurye  couniy  and 
the  New  Jersey  inine>  were  distributed  wt  follow  -:  1 
in  Hiirline'lon  eoiinty.  1  in  (ilouresier  county,  and  S  in 
Moninimlli  county.  <  >ne  Imndred  and  four  propei'ties 
Peported  to  the  I'nitod  States  ( ii  oloeit  al  Snrvey  a>  in 
opemtion  in  I'.MH  were  idle  diirinjr  All  of  thes<^ 

were  ill  the  state  of  New  .Ters<'y.  and  were  distriluited 
a>  follows:  Hiiiliiijt  ■  inty,  ."»■_':  Camden  eoiaity,  1; 
Glouee-ter  county,  -J;  Moinuoiith  itmnty,  4f>:  and  fSalem 
eonnty.  1 .  As  hut  1  prodiieer  outside  the  slate  of  New 
.lersey  reported  in  ll'Oi'.  the  statistics  are  presented  for 
the  Unit4>d  (states  as  a  whole. 

(  hpitnl  ntfrt'lt  o  f  in*^>rpomt<>ii  eompame*. — Of  the  11 
l)r()<lucers,  'J  were  incor]M)ni(e(l  eoinpanie>-  I  in  New 
Jer«iey  and  1  iu  Virginia — but  neither  was*  engaged  ex- 
30223-01  H5 


clusively  in  mining.   Their  authorized  oapitaliaatlon 

consisted  of  .">,:ts<i  shares  of  common  >ti><'k,  of  a  par 
value  of  iiSti7,8UU.  Ail  of  the  stock  wa9  issued  but  no 
dividends  were  paid  on  it 

/■.)i,j>/>ii/.  .x  ,ii,,f  »/•(/(/,>.  Hut  1  (irodnrer  imported  .sil- 
aried  employees;  these  were  1  superintendent  and  i 
clerk.  The  small  nutnber  of  wiij,'(>  eiimer8  employed— 
i;'.  I»y  the  11  producers- -shows  that  Ihi'  work  wasiione 
largely  In  the  owner-s  tbenuelvei^.  The  work  ia  all 
above  ground,  lieinp  mere  excavation.  Only  one  es- 
tablishment re]M)rle<l  the  employment  of  power,  with 
2  eiuployees  ela^!<ed  under  "engineers,  lirenieii,  and 
other  mechanics.'*  Of  the  total  amount,  10,869,  jiaid 
for  sjilarie*  and  wajr-  In  tin  !l  producers,  the  sum 
of  ;j>4,7<jS*,  or  ii'JA  per  tent,  wsls  paid  to  the  i-i  wage- 
earners,  and  *S.100,  or  .30.6  per  cent,  to  the  9  salaried 

eiK]  ill  i\  •  • 

Tlie  variation  in  the  nuuibor  of  wage-eurnors  einploye<l 
at  different  seasons  of  the  year  is  shown  by  Table  8, 
which  f^ives  the  av(»ra}:e  numher  of  men  and  boys, 
respectively,  employed  during  each  month.  The  »mall 
number  of  wage-earners  reported  for  each  month  will 
not  warrant  any  deduetioii-.  It  m-.iv  be  said.  Ii(nv,  ^  (>r. 
that  more  laboivr^  lind  employment  late  in  tlie  uutumu 
and  early  in  the  spring,  when  the  farming  operations  of 
the  proprietor-  nr.  i  tactically  susjH'nded.  Thus  (he 
range  in  U'Oii  was  1 10111  lu  wage-earuers  during  January 
and  February  and  d  u  ri  ng  the  summer  to  17  in  November. 

In  addition  tcMi-kin-j  tin  ;t\  rrt'jre  mtmberof  emplovees 
and  the  total  aiuounl  paid  as  wage^^,  the  ^'he«.lule  called 
for  the  number  of  wage-earners  employed  at  the  speci- 
fied daily  rates  of  l>ay,  and  iliese  statistics  ar<'  also 
shown  in  Table  •\.  The  excavation  of  marl  re)|uires  no 
skill  and  the  rates  of  pay  >houlil  not  1  innjKired  with 
th(»se  paid  in  other  minin>,'  iiulu-tries  reiiuiriii}.'  sUi|| 
and  e\p<'rience.  Tliirty -eijihl  ami  four-t4*nths  pi>rceut 
re<eived  les,>  thaiiiS'l  per  day;  'MKS  per  ci'Ut.  from  $i  to 
??1.-J  I:  and  iiU.S  per  cent,  from  ^l.:^>  to 

Stijtji} I ■  .y^  tnnfyrrnfn,  nni7  ii> >frt  //a ri""'s  /,>yif  The 
total  amount  expended  for  supplii's  and  iual<'rials  was 
$S!,7o.'».  Most  iif  this  i>  ehareeahle  ajrain>t  4.i'*i7  tons 
of  marl  dried  nnd  ground.  The  amounts  charjfonble 
a}.'ain>(  the  >>.l72(onsof  crude  marl  reported  is  l<>§s 
than  3  eenid  per  ton.  The  total  amount  reported  for 
miscellaneous  expenses,  91,407.  is  also  for  the  most 
part  expense  churj;eable  to  the  treated  product,  it 
wa<i  paid  for  "rent  of  oihee^i,  taxes,  insurance,  interest. 
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and  othflr  suudrieS}"  and  no  expense  wus  n' putted  for 
royalties  and  rent  of  mine  and  mining'  ])luut.*'  Of 
the  1 1  producers,  7  reported  no  expense  for  supplies 
and  materiaU,  and  8,  do  miacellaneous  expeuaes. 

Ptodttcium.—Tihe  United  States  Geolofpcal  Sun'ey 
publkheii  statbtks  eom-ornin},'  thi-  <|iiiii)tity  uiul  value 
of  tiie  marl  product  of  the  country  produced  eacb 
ycur,  and  TkUe  3  atiowg  the  totals  tov  each  year  »inco 
1S60  and  the  aremge  price  per  ton. 

Taslb  '8. — Produdion  of  maW.-  i8S(>  linK'. 
[QalMISIalciGealoflcal  Sorrw,  "Mlncni]  RuNiurret  i<(  lIil-  riiluU  ,SMt'i>, 


vun. 


IK,"!  . 
1W2  . 
)  \H.H  . 
l>iS4  . 
)*H?1  . 
I  Vii;  . 
1*«7  . 

1K!H  . 

iw; . 
lK!ir> . 


IW... 

IWH  .  . . 
IB!)»  . . . 


(abort  loUKi. 

Avt-rii*;*- 
viilijc  jH-r 
Ion, 

1,<*Kl.<lt«.i 

S-W.iW 

$<i,  .'ill 

It.  .■■It 

1 .  <iHi,  <t(>j 

r»i(i.  !.»«> 

u. 

It.  .'"0 

*>TS,  (KM 

U  .'■(> 

IKKI 

r  .•■1) 

yN),  (ttNi 

I'M 

litNl,  IHKI 

;»Ki.(Hit 

I.V  :J) 

I  (»>i 

l)_  ;'<J 

mil.  .'i-'j 

U.  ^l. 

<ht.  SHI 

u  1.-. 
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>  ladadw  «Nd*  nBd  awuibcliived  iiMMItwl*. 

The  production  for  l!»0;2  wits  ton.s.  \  alaed  at 

?1'-},741.  Crude  mwrl  .  ontrihuted  S,17l'  short  tons, 
und  the  remaining  •i,:iti7  tons  were  treated  by  dryinjf 
and  grinding.  The  fornu-r  waa  valtied  at  ^,b«>.">  and 
the  latter  iit  ^7,870.  This  shows  an  iiverajje  viihie  of 
$1.02  per  ton  for  htith  i-rude  und  tn-ated  luurl.  The 
tiveruye  vahie  per  ton  for  erude  inurl  u.sed  as  aferti' 
lizrr  without  previous  treutment  was  «SU.&9d;  the  aver* 
ajje  for  the  ti-«'uted  product  was  $1,815. 

The  detailed  stutisticB  of  the  marl  iDdiutiy  for  1903 
are  given  in  Table  8. 

DESC'RIITIVK. 

Marlinageneraltien.se  is  a  mixture  of  calcium  car- 
bonate and  clay,  occurrinjj  natunilly  with  more  or  lefw 
siliceoii-  -ami.  It  is  sometimes compaet  antl  somctinies 
palverulenl,  and  there  is  a  wide  range  in  the  character 
of  the  material  to  which  the  term  is  applied  in  different 
localities.  The  term  "^reensuml"  is  j^iven  lo  marl 
having  a  greea  color,  because  of  the  prewnce  of  grains 
of  jfreen  silicate  of  iron.  Mont  of  the  varieties  of  nrnrl 
found  in  the  I'nited  States  conform  to  11n'  l  i  n'  l  il  'li  l'. 
nition,  and  have  calcium  carbonate  a^s  their  princiiml 
constltnent.  The  eretaeeoUA  marls  of  New  Jersey,  as 
a  rule,  (  iiiitaiii  liiin'  in  --niall  aii>I  \  uiMuble  amounts,  and 
aUo  couiiiderable  puta.sh  und  phosphoric  acid.  The 
fertilizing  value  is  due  chiefly  to  these  last  twooonfititu- 
eiiN.  Pi>t;i-h  CI iii-.rihit''s  from  M.r>  per  i-eiit  tn  7  I'.m* 
cent,  and  phosphoric  acid  from  Lib  per  tent  to  per 


cent  of  the  whole.  The  uiarls  of  New  Jersey  have  long 
been  used;  in  some  years  very  extensively. 

Marl  iin[ir<ivi's  1i.it!;  tli-'  rliciiiii  iil  i>!iy-iral  dn- 
ditioiis  of  tlie  soil,  neutnili/in^f  acidity.  makui<r  available 
plant  food  otherwise  iu.M»luMi>.  and  proniotinj?  nitrifica- 
tion. Il  is  •,-i'vy  lastinjr  in  its  cll'ccf  s.  and  lias  (m'cii  if^ed 
rroni  am  ient  times  for  re^torin}i;  worn-out  aiui  improv- 
ing barren  landa.  On  aoooant  of  its  imikinos  and  the 
large  anioante  required  to  secure  heuetii  ial  results, 
marl  can  be  uoed  profitably  only  in  close  proximity  to 
the  !i  |Mi-its.  Mr.  .buues  (.'.  Booth,  in  a  i-eport  of  the 
geological  survey  of  Delaware  for  Itvil,  reconiuiendij 
the  use  of  from  60  to  100  busheb  per  acre  on  light  soils 
and  from  1(mi  to  ti<M/  bushels  on  clay  soils,  an  !  states 
thai  froiu  '2iM  lo  iOO  bushels  may  be  used  on  -t>ils  t)f 
};ood  tjuality  abundantly  »np|>lied  with  humus.  The 
adintinii  nf  10  i)or  oent  of  quieklioie  to  the  marl 
4uici<eiis  its  action. 

TarlbSi— /Ma»/Af  MnMMary.'  /aQ9. 
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MICA. 


By  Joseph  Htd£  Pratt. 


The  mica  industry  hm  probably  seen  as  mucb  varia- 
tion in  value  and  quantity  of  product  w  any  other  of 
tli(>  iKMitiu'tallii!  uiiacral  imIuKti  ics. 

In  Table  1  is  given  a  comparative  buniiuary  of  the 
sbitistiw  from  1870  to  1903. 

TaBLK  l^Compamtire  tftmnwrn:  1S70  lo  1903. 
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■  VM  wpiwttd  MfiaMMjr. 


Thf  4;»  tiiiiii  s  r<  |ioitt  <l  ill  optMiition  (luriti<:  r.»o:i  won- 
loiatid  in  tlic  ful  lowing  states:  >ortb  Clarolina,  Cali- 
fortiiii.  K':  Soutb  Dakota,  3;  Maine^  2;  New  ITnmp- 
shiic.  L':  \'ii-}finia.  8;  Georgia,  1;  and  New  Mexico.  1. 
Of  thi'  opcnitois.  2fi  woro  in  North  Caruliiiii.  H  in 
South  nukota.  2  each  in  Maine.  Ni'W  Hainpshiii'.  and 
V irjriiiia.  ami  I  i-arli  in  t'alifoinia.  ( ifor-ria.  ami  New 
Mfxico.  Of  tht  sc  opi-nitois.  IS  wi-if  individuals,  11 
were  firms,  and  1*  wcn'  ituMi  porati-d  c-oiiipanies.  North 
Carolina  \va>  the  iiiaiii  prodm-cr  of  mica  in  (lie  I  nili'd 
States;  in  mu2  thn  value  of  it«  production  was  i>i>.$ 
per  cent  of  the  total. 

Tlic  total  ainount  of  «ilaric-^  and  wajfcs  paid  in  11*">2 
wai!.*16,ai3n>orc  tban  the  amount  i-eportcd  for  Jii^yand 
S8.1 18  I<«s  than  at  the  rensus  of  1880.  The  production 
reported  in  ll»oi' \vas;'.7:^.:i»it;  pounds  of  cut  oi—licet.  l.O'J»s 
bbort  toiii^  of  scrap  or  wantc,  and  itbort  tontt  rough 
m*  mined.  Th!t<  production  of  liheet  ttiirn  is  about  five 
time*  t'lai  !  ■  portecl  in  l,^S<*and  nearly  ei<;lit  times  that 
for  l^i^!»;  but  the  total  value,  ?>lls,84y,  of  all  the  mit-a 
produced  in  1SH)3.  altboiigb  much  more  than  thatabown 
1(1  l-Tii.  i-  >=s  ic^;  1,  than  the  v  alue of  the  production 
reported  at  the  c(>nsu«  of  l^.'!iu.  Tbia  is  due  in  part  to 
the  mmewhat  higher  prieea  received  in  18S0,  and  also 
to  the  very  tar<re  i|uantity  of  -mall  disks  gndshoetacnt 
in  i'^y}'!  for  electrical  purpu.-4es. 

The  decrease  of  975,875  in  \*alue  between  1880  and 


« 

a>h4m 


retici'ti*  the  decrease  in  production  and  fall  i»  price 
caused  by  the  lurije  amonnt  of  n»iea  inipiiito^l  from 
leidia.  The  reportiiij,'  of  I'.tii  tons  of  scnij)  or  wjiste  in 
I'liiiM  iudicuieci  the  beginning  of  the  utte  of  mica  in  the 
manufacture  of  wall  papers,  lubricant*,  etc. 

The  principal  chan^fes  in  the  mica  iiidiistr.\',  since 
the  cenaua  of  lHiM,  have  resulted  from  the  utiliasation 
of  the  «cnip  mica,  which  was  formerly  thrown  away 

a-  valueles-.  and  the  ciittitii.'- of  larjLjc  i|iiaiitities  of  small 
dislu,  1  inch  in  diameter,  and»nuill  >heets  1  by  ii  inches 
and  1  by  2  inches,  for  electrical  ]»urpose.^.  This  waste 
bavinj''  become  of  value  it  i>  possible  to  vvi>rk  properties 
which  would  otherwiiM)  be  unproblable.  Many  new 
uses  for  hoth  nheet  and  scrap  mica  have  been  devised 
dnrine-  tiie  past  few  years,  .so  that  ait[iou<;h  ther<»  has 
Ijeeti  a  very  large  falling  oil'  iu  the  amount  of  sheet  used 
in  stoves  (which  was  formerly  the  prim  ijml  use  of 
mica  I  th<'  iinantity  of  all  mica  used  has  "greatly  iiwrcased. 

The  mines  that  were  idle  in  nuuiber  84i,  of  which 
14  were  in  North  Carolina,  5  each  in  New  Hampshire 
l  lrili..,  ."!  in  \"ew  Mexico.  each  in  AlalKii;i;i  and 
Naith  lUkota,  and  1  each  in  (Jeorgia,  Nevada,  Ohio, 
Pennsylvania,  and  Vermont.  They  were  owned  hy  84 
openitors.  of  whom  \t\  wei-e  indi\ i<lnals.  7  wen-  liiius, 

were  incor|)oratetl  companies,  and  1  was  a  cooperative 
flHNnciation.  The  authmijsed  capital  stock  of  the  6  ineor- 
[.iii  iti  d  companies  was  !?1,|imi.<hii>.  nf  which  shares  to 
the  value  of  ^:i:iH,.'>tHi  weix<  isi«uod.  The  assessment 
levied  amounted  to  $1,000. 

^  itjiit'l!  xtiuli'  of'  tiiii>rj><ii'iif,il  (iiiiijmii It M.  I'alde  '1 
givfji  the  details  of  the  cupitalizatiun  of  the  incorpo- 
rated companies  operating  productive  mines. 

Tabui  S.— pKjMtoftsofliMi    iwmpoMta  eotnpmkt:  1909. 
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MINES  AND  QUARltlES. 


Of  tlio  autborizud  <upital  .stock,  »ll  of  wliirli  was 
oommoiu  59.7  per  (-cnt  had  b<>cn  isMia-d.  South  Dakotji 
repoited  «(4.2  per  cent  of  (he  whole  amount  authorized 
aod  58.6  pt;r  cent  of  the  amount  i.^vsucd. 

J''iiip/>/i/it'<  onil  uiii/fH. — Tho.  total  number  of  em- 
ployees Imported  for  tlie  niicii  industry  in  1902w9»  119, 
comprising  21  salaried  cuiplo.ve««  and  an  average  dur- 
injf  the  year  of  98  wagp-eamers.  They  rewh  wl  in 
!<4ilaries  and  wages  ^57.4S7,  of  which  amount  !ill3.444. 
or  :idA  per  cent,  wa«  paid  out  la  aalariea  and  |44,(H3, 
or  76.6  per  oent,  yma  paid  out  in  wages. 

The  month  in  whicii  the  }jroate*it  numtxr  of  wage- 
earners  was  engaged,  a«  shown  in  Table  ii,  was  August,  I 
when  the  number  amounted  to  112;  the  lowest  was  in  | 
.laiuiarv,  with  7.').  The  t'alliujj  off  during  tlie  winter 
months  of  January,  Febraary,  and  March  was  in  **all  I 
other  states.*'  It  Is  interesting  to  note  that  there  were  1 
no  wage-earners  under  1<!  years  of  age  employed. 

The  average  numlwr  of  wage-earners  at  specitiod 
ihily  rates  of  pay  is  also  given  in  Table  6.   The  wnge<< 
received  varieil  from  Tr>  cents  to  !t^3.74  per  day.  t!ir 
most  usual  rate,  however,  \mug  ivom  Ifl  to  ^l.-2i.  i 
There  were  63  wap«-eamers  whose  wajKes  were  less 

than  ■'^1. jirr  ilin  .  anil  nf  rlir--r'  4''  wrvr  classitieil  as  ' 
miners.   These  low  wages  ai"e  accouuted  for  by  the  1 
fiict  that  most  of  the  mininf?  was  carried  on  in  North  | 
Carolina,  where  there      u  lnw  -rale  df  \\:iir''--  Tlif 
miners  io  the  Western  .state-s  command  higher  wages 
as  indicated  by  the  fact  that  the  13  miners  who  wei-e  | 
ivjKirted  to  have  received  from       50  to  $3.74  pet  day 
were  employed  iu  wei>tern  mines. 
Of  tiie  98  WBge-«amers,  81  worked  above  ground  | 

and  only  IT  'lolow  jxrinitid.  !iid!c;<(it5'_'  thnt  most  t)f  the 
mica  mining  was  done  iu  shallow  pits  und  cuts.  It  was 
not  extensive  enough  to  require  nuuh  underground 
work.  The  number  of  niitri-  '•ut  niT'.  r]a--~lli<'d  ii>  miners 
was  70.  Of  the.se  58  worlxctl  ulutx  v  gi  v>und  and  1'2  below 
ground.  One  foreman  wa**  i-eported  en)ployerl  lielow 
ground;  thei^efore,  the  total  numlier  of  underground 
miners  was  i:^,  and  of  underground  employees  IS. 

SvppliiSf  materials,  and  m!«(s  Ui>ni  <m.i  7  — The  | 
total  cost  of  supplies  an<l  materials  ami  misieilaneous 
expeii-si*s,  rejK)rtetl  at  the  census  of  l!>(»ii  for  the  mira 
mining  industry  was  ?^lM.s7  1.  of  which  $n,}*»il  was 
paid  for  supplier  and  uuteriaU  required  in  mining  the  | 
mtca:  ¥8,1'^  for  ror.Hiesand  rentof  mines  and  miDing 
plants;  and  $tt.772  for  rentof  offices,  taxes,  insurance, 
and  other  sundries. 

Meckan-'otl  jxnr-T. — The  total  horsepower  utilized  in 
the  mica  iudu-try  i-'*''T.  L'l'iM'^'iitfil  'i\    s  -ti mn 

engines  with  ItK)  horsepower;  i  gu»oliue  eugiiu-  with 
25  horsepower;  and  1  electrie  motor  of  16  horsepower.  I 
Of  this  amount,  oidy  10  luH  M-jKiwer.  generated  by  1 
Steam  engine,  waii  used  in  North  Carolina. 

PredueHoH.'r-'^^  prodtictioD  of  mica  in  190!2  oon- 


-sisted  of  .iT-"'.. •_''>! i  jx)unds  of  cut.  sheet,  or  jtlnro,  v:ilit<-d 
at  4*83,841;;  ol  i.t'iiS  short  tons  of  scrap  ur  Wiistc,  valued 
at  Jfl^.081;  and  tons  rough  as  niine<l.  valued  at 
^21.'.»-J.">,  making  the  value  of  the  total  production 
!^U.s,SJl<.  The  Ali  tons  of  mica  rough  as  mined  would 
yield  approximately  190,000  pounds  of  cut,  kavb^r  397 
ton.^  of  scrap. 

The  large  increa.sc  in  the  production  of  .sheet  mica 
during  the  past  few  years  lias  been  at^mponied  by  a 
latige  decreaae  in  tlie  production  of  scrap  mica.  This 
decrease  is  accounted  for  by  the  fact  that  most  of  the 
scnip  mica  now  produced  is  that  obtained  iis  waste  in 
the  present  mining  or  cutting  of  the  nheet  mica,  where 
formerly  a  very  large  pen  entage  put  on  the  market 
was  ob(4iined  from  old  dumps  from  former  mining. 
In  the  following  table  xa  shown  the  annual  production 
of  mica  m  the  United  States  amoe  1889,  these  tigures 
Imving  Imm'u  published  by  the  United  States  Geological 
Sur^'ey: 

Tablb  a.— iVoductfm  o/mioa.'  iSMtoltot. 
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For  comparison.  Tables  4  and  5,  taken  from  the  pub- 
lished reixirts  of  li  e  ruitetl  States  (irnlngjcal  Survey, 
are  given  to  show  the  value  of  imports  of  mica  «ince 
1880;  Thble  4  gives  the  value  of  imports  from  1680  to 
is'iti,  and  Table  5,  the  quantity  and  value  from  1697  to 
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On  July  24,  a,  new  classification  of  imporU  of 
mica  WW  adopted,  sbowing  "unmanufactured"  and 
"cut  or  triminQd.'"  Hiq  imports  Are  given  in  Table  5. 


Table  5. — .Vim  imporli'd  (tnd  tarred  Jw  rm\rwH\>lvm:        h)  IMS. 


VMk. 

Value. 
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As  is  shown  in  tli«  above  table,  the  impoi'tK  for  mica 

for  1!*"^  ,niM  >;i(ile(l  (i>  'l.'l^l .'^\\<'<  pi  >n(irl>.  V!iIiu'<I  iit 
1^0isiJ;$:i,  wliit  L  i;?  ail  iiicrt'H;>i'  over  tho  iiuijorlutiun  of 
1901  of  674,S91  pounds,  valued  at  $181,978.  The  main 
point  to  1u>  iiotirod.  howovcr.  is  th:it  \)\'v~  iiicrciise  is 
jjl'n'utt'r  tlian  the  total  value  of  llie  prtiducliou  of  iiiicu 
ill  thi-  I  nitid  Statos  during  1902,  showing  that  the 
incri':i~iiiH  <ifiiiaiul  for  iiiic:i  in  this  country  is  being 
suppiii'rt  iurgi'ly  liv  foroiyii  countries. 

The  relatively  small  piodurtion  of  mit  a  in  tlip  I  'liitt  d 
Stafo-s  as  ooni]-»!irr(]  willi  llu'  iiiiporlutioii  can  lie  ac- 
counted for  iiailiaily  l»y  the  low  prices  uiaiiitainoil  for 
pliito  mica.  l»y  the  uncertainty  of  the  ocrturcnrc  ul 
mil .(  ii»  the  veins,  aii'l  tlh'  l:ii'iro  number  of  small 
produeei>  each  depending  upon  utic  •.iuhU  mine.  When 
the  mica  in  ttie  mines  of  these  suiull  producers  beirins 

to  jfive  <»ut  or  U'comes  jMxir.  they  dn  imt  liusf  the 
means  to  carry  the  necessary  amr>uiit  of  "'d*  Uii  "  work. 
The  importation  of  mica  from  Canada  and  India  at  a 
low  vahmtton  tends  also  to  cuilail  the  production  of 
mica  ill  the  ITnitod  States  becauw  of  the  influence  it 
has  on  the  prices  of  ilie  mica  prndnced  at  home.  'I'his 
is  eiipeciaU.v  true  of  the  mica  itniiorted  from  India, 
which  can  Iw  mined  ami  landed  in  this  country  at  a 
price  lower  than  the  cost  of  production  at  aome  of  the 
mine:!  in  the  United  states. 

The  detailed  fitat1$it{c«  of  the  industry  for  1009  are 
given  in  Table  f*. 

ni.st'uii^rivE. 

(h  rurrence  ami  ust: — ^Mictt,  in  some  form  or  other,  is 
probably  familiar  tn  everybody  becaii^te  it  i«  .«<o  vpry 
wideli^^^Ltribiited  in  nature,  being  a  coin]vinent  part  of 
many  of  the  crystalline  and  sedimentary  rock«,  Itii 
canunercial  value  is  dependent  upon  its  ooourreaoe  in 
blocks  or  masses  that  are  capable  of  being  split  into 


I  sheelH  8  sqnarc  inch  or  more  in  size.    Deposits  of  com- 
mercial niicu  occur  for  the  most  piu-t  in  pegnutitic  dikes 
or  veins  which  are  found  in  g-ntnite  and  bornblemfo  and 
mica  jrnoissos  or  schists.    These  dikes  or  veins  vary  in 
thickness  from  a  few  inches  to  sevenil  hundred  feet 
and  ai'e  often  vpr>'  irrejrulur.  havinp  arms  or  \'einlQta 
I  branching  od  in  many  diriH*tion8.    In  character,  these 
I  dikes  are  similar  to  ^nanire,  and  sometimes  they  are 
(■alhni  ■•(•(tarse  <jraiiil«\"  and  if  we  could  conceive  of  the 
I  coii«(tituents  uf  granite  l>eing  magnilied  a  hundred  tiuie^j 
I  or  more  we  would  have  an  appearance  similar  to  a  \»g- 
,  matitie  dike. 

,     The  mica  in  these  pcguiatitic  dikes  vriU  seldom  aver- 
I  age  over  10  per  cent  of  the  contents  of  the  dike  and 
Mimctimes  will  be  as  low  as  1  i^r  cent.    Often  a  dike 
I  will  have  the  appearance  of  containing  a  very  high  per- 
I  renta^re  of  mica  on  account  of  a  number  of  blocks  being 
clustered  f. iji  tiici   iti  '>u!iches  alnxist  toiicliinjr  each  f; 
other,  while  iu  uuolher  portion  of  this  nanm  dike  the 
mica  will  be  almost  entirely  absent  for  a  distance  of 
from  .>  to  "J"  flit:  tlms  the  ■.^eneral  uveniffc  of  mica  in  :■. 
the  dike  will  lx>  f rum  1  tu  lo  per  cent  only.    Of  the 
mica  obtained  from  these  dikes,  usimlly  only  from  5  to 
•J.-i  ]>er  cent  can  lie  cut  into  sheet  or  plate  mica.  The 
averaj^^e  is  probably  about  lU  per  cent.    Oct^iiionally       •  ^ 
lar^e  quantities  of  mica  are  mined  in  which  there  in  not  ' 
over  1  per  cent  that    111  Ki  inade  into  sheet  mil  11     Tliosie  »  * 

I  cuuiuiercial  occurreuce^  uf  mica  are  uot  very  abun-  .  ^ 

I  dantly  distributed  throughout  the  United  States,  al- 

lhf)U>rh  rock<  in  wfiicli  tnira  i«  one  nf  thr  rhicf  rnn-tifu- 
eiiLs  are  very  common.    At  the  present  time  depi)sits 

I  of  commercial  value  are  known  to  occur  in  Alabatna, 
Arizmm.  < 'iiHf.  ruin,  ('"lorado,  Connecticut.  Cieoryia, 
Idaho,  Maine,  .Missouri,  Nevada,  New  Ilaiiip^bire,  >iew 

I  Mexico,  New  York,  North  OaroUna,  Rhode  Island,  South 
Carolina.  Soutli  Dakota,  Vermont.  Virj^infn.  and  Wyo- 

.  uiiiig;  and  in  Arkaue>aM  there  are  also  deposits  which 

1  may  become  of  commercial  importance.  In  most  of 
thesi'  states  tin  ili  int-it-  \M  ir  in-t  wtirke<l  in  \W-J  fn 
some  of  them  llie  (U-posiis  weic  not  available  on  acct)unt 

I  of  their  distance  from  railroads,  this  lu  in^'  e.-pecially 
true  of  those  in  Arizonn.  ('iilumdo.  Nevada.  New  Mcx 

.  iro.  and  Wvoiniii;.'.  In  (tihcrs  little  has  been  dt)ne 
owin<;  to  the  uncei  tuinty  of  the  pri<'e  and  the  demand. 
Many  of  the  depitsits  of  Maine  have  only  recently  been 
oiWHed,  and  therefore  have  not  been  extetisiv  ely  devel- 

oped. 

^lica  was  lirst  pro<lu<-ed  in  the  Kaslerii  states  al(»njj  the 
.Appalachitin  mountains,  and  twenty  years  a)ro  mining 
was  carried  on  vi;;rorously  in  Connecticut.  New  Ilamp- 
I  »bii'e,  North  C^aroliiia,  and  Virginia.  In  the  ca-stem 
I  field  the  principal  mining  in  in  North  Carolina,  which, 
since  (111'  li-  ulnniiijr  of  the  mien  industry  in  the  Cnit^Hi 
6tateb,  hu^  been  the  chief  producer  of  the  mineral.  At 
just  what  time  the  first  work  was  done  on  the  mica  de- 
posits of  North  Oatolina  is  uncertain,  and  since  there 
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is  no  record  of  tlio  old  iiiitiin*;;  aiifl  noiiv  of  tlif  inhal)i- 

tunts  of  tiiii^  aecdoD  bavo  utiy  iiifonnatioii  whatever  re-  i 

fpirdiiijr  theae  oM  workiii<,r-..  tliov  hiive  been  attribnted  j 

(o  ill*'  Iiidiuns.    Trees  L'  firt  mid  <n  cr  in  (lijuiji  r.  i  n  ivc  j 

been  oteerved  growing  from  these  cut«i.    Stuiic  iniple-  | 

monts  have  bmn  found  in  some  at  the  old  tunnels.  indU  | 
(iitinjj  ihi' antiquil \  nf  ili)--i>  work! njf^i.    Most  of  tin'sc 

old  mines  are  located  in  MitclwU  Hiid  Yuiwe^'  cuuiitie^.  j 

Of  the  North  Oentral  ittatm,  South  Dakota  ha:;  been 

ami  ^till  is  tlio  stato  in         1:        lnvLii  -t  ^jii'iiitity  of  , 

micu  ia  pi'uiluced;  while  of  th«  \Yi'f»torn  stiito.s  and  ter-  I 

Titoi4efl,  Netr  Mexico  has  for  a  number  of  yearH  been  the  | 
larjfest  produci-r.  Itut  is  now  liiii'ly  to  hnvo  to  -j-ivc  way 

to  Calif  urnia.  Thii»eC&liforaiadci)o.sit.s  bivconly  been  , 

«peoed  up  within  the  pa«t  few  yearft,  hut  the  mining  is  \ 

now  hcinjr  carried  on  <(uito  t'xd'nsivcly.  At  th"  jiri'-smt 
time  the  Is'ovada  doj^o-slts  are  too  isolati'd  to  wiirnint 
minioff  on  an  extensive  scale.  The  completion,  however,  | 
of  the  niilroud,  wliic-b  is  beinfr  construftcd  from  Cnii- 
furuia  acrut«;j  Nevada  and  Ariicotia  to  I 'tali,  will  make 
these  deposits  more  available  for  commen  ial  ]nir|K)»eA.  | 

Tb(?  uses  of  mica  aiT  somnwhat  varicMl;  thei-*^  are 
two  forms  in  whi<  li  it  is  used,  (l)sU«t'tor  plut<>  ml<  a 
and.  (8)  scrap  mica. 

Slittf  I'l- /il'f'-  mini. — Mica  incut  intt)  slu't'tsof  v  arious 
sizes  wliicii  iuo  used  for  stovt-s.  lamp  (•hiiuncys,  incan- 
desoent  lights,  and  iu  electrical  up]>anttus  for  iuHnlntion 
puii)oscH.    While  tlie  use  of  tiiis  sliept  miea  for  stoves 
has  ilecreas4'<i  \'ery  rapidly  duriii}.'-  tlie  past  ten  years, 
tliere  has  been  a  correepondin^'  increase  in  its  us«'  for 
eleetri<'al  apparatus.   It  is  also  used  in  place  c)f  ifla-s  in 
the  luunufacture  of  a  jfreat  many  novelties  and  in  miiny  , 
req^eta  lnerea>es  the  U-wfulness  of  tlie  articles  made. 
There  waa  formerly  a  eoiwiderable  demand  for  the  I 
larger  sheets  of  mica,  but  thej^e  have  been  replaced  to  I 
sonu>  extent  at  the  present  time  hy  a  manufactured 
product  known  as  raicanite,  which  in  made  from  very  • 
stnall.  ix'rfeet  piecctK  of  mica  rearranged  and  cemented  | 
to^-tlier  into  lart;ei'  sheets.    For  some  |)uriM)ses  these 
maimfaGtuixHi  shoetti  are  as  satisfactory  m  tMe  natural 
ones  and  are,  of  course,  much  cheaper.  I 

The  value  »if  sheet  or  plafi'  inii  a  '.iiiir-  \vii!i  flir  -i/i- 
of  the  sheet  and  is  from  J!  cent.s  to  per  pound.  The 
values  of  from  2  to  5  cents  per  pound  are  for  the  small  I 

;iiul  rci  tanL''iil:ir  -lircts  that  are  cut  by  niarliinrrv 
and  arc  used  exleusively  in  electrical  appax-atus.  Itie 
larger  sheets  are  cut  bj  hand  and  considerable  skill 
is  requivr  l  tn  riit  tti<  largest  pattern  possible  from  the 
crude  block  of  mica. 

Serop  mica. — The  waste  or  scrap  mica  not  .snitalile 
fill-  .  nttin»r  intn  -;hrr't~  of  pvoti  the  sniallesi  si/e  has  fi 
value  when  frroun<i  to  a  tiour,  wliieh  is  used  in  the 
manufacture  of  wall  papers,  lubriciints,  tirepr<M>tin^' 
material)  artificial  snow,  novelties,  etc.  Coverings  for  | 


boiler  tulns  and  steam  pipes  are  also  manufactured 
from  particles  of  scrap  mica  which  are  not  ground  but 
are  broken  into  pieces  of  approximately  the  Bame  ".'cn- 
enil  dimensions,  one-half  '  ■  rie-fourth  of  an  inch. 
Thew  are  then  arranged  vvith  their  longer  dinieusion 
and  face  parallel  to  the  length  of  a  wire  net  cdl,  pressed 
into  thi'  shaj'i  uf  ;(  pipe  or  tube.  aj,'ain>t  whi<-li  the 
layer  of  .':>crHp  mica  is  kept  tightly  iu  place  by  iiteaus 
of  heavy  eanvas.  A  number  of  the  states,  especially 
North  ( 'lii*' iliii.i.  iitf(  r  \  ,  r\  favorable  locations  for  the 
erection  of  plants  to  uiaiiufticture  pixxiucts  fixim  scrap 
mica,  as  there  is  usually  a  supply  of  available  water* 
power  near  the  deposits. 

The  commercial  value  of  scrap  mica  before  it  is 
ground  is  from  98  to  910  per  ton,  delivered  at  the  rail- 

liiul.  iiinl  "f  i-  tli:s  viihie  that  has  if  iHi--.i'ilr  to 

wol'k  some  of  the  mines  liiat  otherwise  w  ould  have  iK'en 
shut  down,  for  in  somecasea  this  waste  mica  rerpiieeents 

from  T'l  t.  .  Ii'i  |n  r  cent  of  tli  -  ;rii -a  mined.  After  being 
ground,  the  mica  is  wurtli  from  to  SiGu  per  ton, 
according  to  its  mesh. 

Then'  are  a  number  of  mineinK-.  i-^pccially  ipiart^ 
and  feldspjir,  assoriated  with  tlii'  mica,  which  in  some 
instances  should  pi-oveof  considerable  commercial  value 
as  by-products  in  mining'  the  iiiic:).  provided  water- 
piiwcr  for  jj'rindin^  these  iniiuMiiK  can  be  secured  n<'ar 
the  source  of  snpply.  Oceasionally  some  of  the  jrem 
mincralst  as  beryl  and  tourmaline,  are  found  associated 
with  the  mica,  and  furnish  some  yvry  handsome  cut 
stones.  .Sttneof  the  pe<;inatitic  mica-bearin<;  dikes  aro 
rich  ill  the  variety  of  mioerals  that  they  contain,  while 
others  have  very  few  besides  those  typical  of  a  peg- 
matitic  dike.  Uetween  forty-tive  and  lifty  ditlerent 
minerals  have  been  found  associated  ^vith  mica  at  the 
different  mines  throu^rhont  the  country. 

Tlh'  -^mall  profim  ti.Ji.  ■)!'  in  the  ruitrd  States 

as  compared  with  the  importation not  tluc  to  u  deti- 
ciency  in  the  supply  of  the  mineral  in  this  country, 
ft  is  ,uiili 'LV'ti  inv  ti  II''  that  in  the  Aril>.'ila'-hiaii  lojidn. 
especially  in  the  southern  area,  there  are  many  good 
deposits  of  miea  yet  to  be  discovered  which  will  yield 
a-^  rich  returns  as  iiiaijy  i>f  those  that  have  already  been 
mined,  it  is  also  true  that  many  of  the  mines  that 
were  worked  so  extensively  twenty  years  tif^o,  espe- 
.  iall\  t'i<-i>  in  North  Carolirm.  -til!  confain  ir<vHl  .!<>- 
pu^il>t)f  mica  which  the  former  owners  were  prevented 
from  taking  out  on  account  of  the  |u-es«- nee  of  water, 
which  they  were  unablr  r..  control  with  the  menus  that 
tiiey  had  at  hand.  .Any  inm  asein  the  tluty  on  mica  or 
any  considenible  deori'a--c  in  the  importation  of  m\m 
f'toui  India  and  Canada  would  cnuxe  an  increase  in  the 
price  of  mica,  and  vvould  result  undoubtedly  in  a  large 
and  immediate  increaaM  in  itts  productloa  in  the  United 
States. 
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MONAZITE. 


By  JoBBPH  Htdb  Fhatt. 


There  is  no  mention  of  the  monuite  indnstry  in  any 

pnn'ionv  (■(■n-jn-.  rrporf.  fi>r  flic  n'li'^nn  <h;i<  iho  \<ri> 
ductiou  of  tins  luiiici-al  for  coiuiueiciiii  puipow-*  ditl 
not  really  beinn  until  1893,  Aa  early  as  1879  the  exiet- 
eiK'P  <'f  TniMiiizifr  in  oouwiioi-cial  (|iiHntJti<>.<<  in  North 
Carolina  was  pi-ovcd  bi,-  \V.  E.  Hidden,  but  it  watt  not 
until  1SS7  that  the  fimt  abipment  was  made.  Durinip 
that  your  V2  tons  <.f  tuotinzifv  wjiiul  from  tlu-  nriri  lli-- 
tuwu  district,  in  liurko  county,  >i.  C.  wcro  "hipped 
-for  experimental  parpoees,  and  in  tiie  following  two 
venrs,  18SS  und  !S^*>.  a  few  ton^  wow  slnppod  to  ii 
uurtht^rn  i-oiupaiiy.  ihe  Htati^tticti  for  liHi-J  aiv  «uui- 
mariaed  in  the  following  table: 

Tablb  1,^-Siimmttrg!  I8fu. 

Nnmln  r  n|  mlnM   B 

NnmtHTKfoMIWlaa   B 

t-uliirivci  'iffidali,  eiMfci,  ate;: 

Number   t 

8*Urlea  ,   tl.Ko 

WkvMiarneni: 

Avt'DiKt^  iiumixT   m 

Wi«IIt.-^  |!S.SI8 

MLVTllKIU'VHf  CXIx  riw*  ,   ''V'^ 

f'lwt  «f  Mipptlwiaiid  materliil*.  

I'rfxlui-t: 

C^unlitllsr.lMNIIUtl   NjTi.ouO 

Viilln'   HXl 

Out"  uliuti  in  North  Caivliuu  wa^  vt- ported  idle  during 
1902.  Hie  industry  is  one  of  placer  mlniuip  and  iiii 
ilTejpillarly  ciini*"!  on  in  numy  iiistunccs.  f!to  mpf'n^r'< 
of  trame  of  tln>  producer*  being  advanced  by  tbc  optmi- 
tors  of  a  eoooentratins  plant.   It  was  deemed  inadvis- 

ublc  to  obtain  -riiunitr-  -.tut i-^tir-,  ffir  thi>so  thrrf  or  four 
huntlrcd  snmll  auti  iiif^iiliii  iiiiinT.-..  Uvcr  half  the 
quantity  of  uionuziti*  produced  diu'inf;  i;»o2  i.-*  crwlited 
fu  tlii-iM.  Tills  i-  Hccouiited  f«ir  in  the  report  of  the 
concentniting  plant  wluch  purchus<><l  the  niint-nd.  the 
miners  selling  monazile  to  such  pliint  bein^r  included  in 
its  return  us  eniployeis  enjnijred  in  niiiiinjj  by  tlie 
pound,  and  the  total  tunonnt  paid  for  the  niiiienil  Iwinff 
given  as  their  wages.  The  number  of  tln-se  irre^'ular 
contnict  mbim  was  reduced  to  tiu— the  nunibei'  com- 
puted to  have  been  working  800  days  during  the  year— 
and  is  included  in  the  .st)iti.<ics  here  presented. 

The  number  of  plaoer  deposits  or  mineif  for  which 
statijttics  were  received  at  the  censns  of  1902  was  28. 
Of  till'  'i'i  opcralors  wnrkiny  these  mines,  -jo  were  indi- 
viduals, 1  was  a  linn,  and  1  ait  iucorponited  coni]mny. 
The  inoorporatod oomiNi ny  huda  totaiaulhoriaed  capital 


stock  of  t0OO,OOO,  divided  into  10,000 shares,  of  which  20 

slum's,  with  ri  tntnl  par  vabu"  of  Sl.OiMi,  had  been  issued. 

/iiiijj/oi/'e"  <ui(/  tciifft^. — Of  the  total  auiuuut,  S»2t,4l6, 
reported  as  pud  for  salaries  and  wages,  9S5,S18, 
or  f'2.3  per  cmt,  \mis  paid  to  the  wn<fe-earners  ami 
<i52,10O,  or  7.7  per  cent,  to  tlie  salaried  employ eet*. 
On  an  average,  there  were  8.8  wage-earners  to  a  mine. 
Tlie  avenig'c  nuujber  of  wage-«>arnei's  by  months  and 
their  daily  i-ates  of  pay  by  oocu]u»tions  arc  given  iu 
Table  8.  The  maximum,  VMk  was  cached  in  August 
and  the  luiniiiuun.  2(>.  in  Xovi mhi  r  lunl  l)eeenil>er. 
Of  the  Si>  wage-eanieri$,  SO  were  classed  as  mincr>,.  Of 
these,  78  received  from  $1  to  91.^  per  day,  and  18  from 
7.5  to  09  cents. 

$256  were  reported  to  have  been  exi>euded  foi-  supidies 
and  uniterials.  Ne.\t  to  the  amount  i>i»id  for  wages  that 
for  miscellaneous  exiHMuses,  is  the  largest.  Of 

thin  $i,73ii.  or  sM.:,  |M<r  cent,  was  paid  for  royalties  and 
rent  of  mine  an<l  mining  plant. 

Mtrlxihinil  ^Hiift  r. — Of  the  operatoi>  oidy  1  re- 
jjorted  power.  Thuj  was  a  6nn  in  North  Carolina, 
which  owned  2  steam  engines  with  a  total  of  80  horse- 
power. 

/'/v«/>fV/'<«.  — The  United  States  (ieological  Surv»'y 
has  published  iimiuiil  statistics  of  tiie  production  of 
monazite.  begiauiiig  with  1S!<3.  The>e  statuiLici^,  to- 
gether w  ith  the  avei-nge  value  per  pound,  are  shown  for 
each  year  in  the  foUowiog  table: 

Taiii>,  2.  — rVr.(?'<t/i'./;i  t,/ mf>wi:lf.:-  I.'ffl.l  In  19CK'. 
|L'uiu-USLuU.-s(it'uJu)ilcu;  survt  5",  illDtralKiMiimi  suUlio  t'uUt'dStii;»'«," 
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The  total  <|uuntity  produced  during  the  ten  years  was 
r>,:i'<:i,Hi!7  i>«<und«,  an  average  of  588,837  pounds  per 
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yoar.  By  far  thelaif»e«t  quantity  \v:i-  j»mducc'd  in  1895, 
the  n(>xt  largest  in  1'M>'K  nnd  tin  third  Iai!]gest  in 
l'.io±   Th(>  avorag«  price  during  tlie  ten  years  was  7i 

ceiitH  fHT  pound. 

The  Viilui'  t)f  itioniizitt;  lias  varied  from  :?.'» <cnt^  per 
pouiul.  tlio  prict;  rwtnvcd  for  the  prcMluction  of  1887, 
to  3  cents  per  jjouad  rcfcivcd  f<ir  (hv  les-s  puru  sand 
sold  by  the  small  prodncprs  who  \vert>  ablo  to  oliiniiiait> 
only  A  small  porrpntatfc  of  the  heavy  minerals.  At  the 
present  time  the  sand  mined  by  the  sniall  prwlucer  is 
sold  to  th<*  eon<-entratoi>i  and  is  paid  for  on  the  Iwsi.s  of 
its  value  after  it  lias  been  content  rated  ad  thorou<ri)ly  < 
a8  posfdhlc.  so  that  during  tlie  past  year  or  two  the  ! 
prie<  iv|>ni  tod  Iht  theae  small  producers  has  inc'rea.sed 
from  4  eents  por  pound  for  crude  sand  to  8  or  9  cents 
per  p<nmd  for  the  retined  product. 

The  entire  production  reporte*!  at  the  census  of 
hi  credited  to  ^orth  Carolina,   ^inoe  the  b^inuiuf;  of 
the  indoi^try  monasite  has  been  produced  ehiefly  in 
North  Carolina.  u1thou<fh  at  fin^lii  consideralile  quantity 
wa»  obtained  from  Spartanburg  countj,  ijouth  Ouvlina.  i 

The  production  of  monazite  in  commercial  qn&ntitieR  | 
became  »  well  estnblished  industry  in  IHi^:?.  the  output 
for  that  year  being  ISO^OW  pounds,  valued  at  ^7,600;  i 
during  the  next  two  years  the  production  increased  | 
very  rapidly,  until,  in  ISit.i,  it  amounted  to  1  ..')7:i,(Mrt> 
poundji,  valued  at  ^137,150,  or  about  ^  cents  per  pound,  i 
It  was  at  this  time  that  the  Braxilian  deposits  of  | 

monnzite,  which  occur  in  lai  i^c  i|u:ititit\       licm  li  ■-ands 
along  the  iieashore  in  tbc  cxtremu  iwuthorn  part  of  the  i 
province  of  Bahia,  began  to  be  worked  on  a  consider-  | 
able  wule;  the  production  in  the  I'liiti  1  States  was  j 
affected  thereby  to  such  an  extent  that  by  the  end  of 
1896  it  had  decreased  to  80.000  ponnds.   In  1 898  there 

\vn-  iij.'-ilin  ;i  r. in-iiliT;iMc  ficmand  for  North  Carolina 
iiiona/.ite,  au<l  tiic  production  ajuuunted  in  that  year  to 
S00.776  pounds,  valued  aft  9lS,S42.  Since  that  time  the 
production  of  this  mineral  ha'^  inrrrjHi'ii.  und  at  the 
census  of  l'.^i-i  it  wa-s  8t)-i,<M>i)  ixumds,  valued  at  $ti4, 100. 
It  sometimes  happens  that  while  the  quantity  of  monaasite 
sand  produced  in  a  particular  year  is  more  than  that  for 
the  year  followinj^,  the  value  of  the  profUiction  of  the 
latt«'r  year  is  considenilily  more  than  tliatof  the  former, 
because  of  the  hijrher  percentage  of  mona^tite  obtaioed  < 
by  a  moiX'  thorouj^h  cleaninjr  of  the  sand. 

The  monazite  iiulustry  is  steadily  incnmsinj^f,  ttrui 
there  is  now  a  eimsidei-able  demand  for  this  minenil, 
not  otdy  in  this  country  but  alsoalmmd.  During  lltU2 
a  German  company  wu.s  orpmized  and  hoU|fht  up 
monazite  lauds  in  North  Carolina.  This  company  has 
erected  the  moi«i  complete  concentrating  plant  in  the 
district.  Its  prodoctioD  ia  to  be  shipped  abroad. 


I  DESOKIPTIVK. 

Ocfuriytny. — The  commercial  deposit.sof  monazite  do 
'  not  occur  in  the  original  rocks,  which  are  gnuiitic  mica 
I  gneisses  and  hornblende  gneisse.s,  and  (x)ntain  only  a 
fraction  of  a  per  cent  of  this  mineral:  they  are  found 
in  the  placers  of  the  pi-esent  sti-eams  and  rivers,  and  in 
the  ol<l  .sand  aod  gravel  deposits  of  former  atreams. 
As  these  trm>i.sses  ai-c  constantly  beinjr  decomposeci  aii.l 
disintegrated,  the  monazite  in  continually  beinjr  waished 
down  and  deposited  so  that  in  many  ea-i--  ilic  top  solla 
I  form  workable  deposits  for  mona/ite  sand,    i  lie  nrea 
!  in  which  titem  deixwits  are  located  is  in  Burlit,  i  ieve- 
land.  .McDowell.  Polk,  and  Uutherford  counties,  N.  C-, 
and  in  the  northern  partof  Spartanburfj  and  York  coun- 
ties, S.  C.   They  are  found alonp  the  following  streams: 
Silyer^  South  Muddy,  and  North  Muddy  creeks,  and 
Henry  and  Jacob  forks  of  tin*  I'atiiwha  ri\cr.  in 
Burke  and  McDowell  counties;  the  Second  Vtvoad  river 
and  its  triliutaries  in  McDowell  and  Kutberford  OOUn* 
I  tie«;  and  the  Broad  river  and  its  tribotaric<i  in  Cleve- 
I  land  and  Rutherford  counties,  N.  C,  and  Siwrtmburg 
anil  York  cour)ties,  S.  C.    All  thest?  stream.s  havethflir 
1  sources  in  the  South  mountains  of  North  Carolina. 
I     Proreim  oft^mning. — ^Tbe  value  of  monazite  sand  is 
dependent  principally'  upon  the  oxide  of  thorium,  and 
I  to  a  less  extent  on  the  oxides  of  cerium,  lanthanum,  and 
I  didyniinm.   As  the  thorium  oxide  or  thoria  contents 
are  due  to  tin    pi  ,..sence  of  iW  mineral  monaasite,  the 
nean-r  to  a  pure  monazite  that  the  sand  can  t>e  cleaned, 
the  higher  the  iiercentage  of  thoria.   Formerly  a  sand 
containing  from  tio  to  7"  pi  i  imt  of  mona/.ite  was  con 
sidered  of  very  good  quality;  now,  with  improved  ma- 
ebinery  and  new  methods  a  sand  can  be  obtain«Kl  that 
is  over  1»."t  per  cent  monay.ite.    In  v:n  Amvx  (lif  >;iiid.s, 
the  lighter  uiuterial  i^  readily  flouted  otf,  but  uiague- 
tite,  menaceanitfe  (orilmenlte),  ratile,  brookite,  garnet, 

ziicon.  etc..  remain  with  the  monazite.  The  !imi.'netic 
minerals,  t>ucU  a.s  tuaguetite  and  menaccunite  are  then  re- 
moved. Formerly  the  other  mtnerak  could  be  only 
partially  eliminated,  but  now,  with  the  iniprfn  od  elec- 
tro-magnetic se|)anitor.  the  other  iwm  niineralii  arc 
readily  picked  out;  the  tinal  ofxration  is  the  pioklng 
up  of  the  mona/.ite  gniiii-.  li  iixinL;'  t!ic  zircon,  corun- 
dum, etc.  In  this  way  an  aliuuil  jhii«  monazite  con- 
centrate is  obtained. 

CxtK. — The  principal  use  of  the  ti.xides  of  thorium, 
lanthaiuun,  and  didymium  is  in  the  manufacture  of  the 
cylindrical  hoods  of  the  Welsbuth  and  other  incundoH- 
cent  gas  lights.  Small  «juantities  of  the  cerium  oxalate 
obtained  during  the  pnxc**  of  separating  tic  other 
oxides  are  used  in  pharmacy. 
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Table  ;!  is  a  detailed  i^iuniuaiy  of  the  nionaxito  industrv  for  1902. 
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By  (iEoiiOK  F.  KuKZ. 


In  the  United  States  predous  stoiiM  have  been  g«ii- 

cially  foiinfl  liy  itccident;  in  imjsjwclinjr  for,  operatiujr, 
or  dorclopiiig  luino^  of  other  uiiueraU;  or  in  tlio  work- 
ing of  f{TK^*)"  containing  gold,  montnte,  ete.  Witli 
the  rxrcjitioit  i>f  tho  fii^uro-  ri'lutintr  tf>  the  imuiber  of 
operat«)r;«  iind  the  vulue  of  produetiou^  the  stutistic» 
herewith  presented  are  for  properties  operated  by  oom- 
pHiiics  whifh  c«rrv  on  the  "^onn  li  for  stotios  with  some 
approiR'h  to  ifyuianl.v.  ThcfK^  conn^iuiitN  prcnhice  «ap- 
pMre,  toiirmalinn.  horyl.  ohrjrsoprnsc,  upiiK  uiid  tur- 
(Iuoi.>!e.  Itt  fuMiiiDii  io  tlip';o.  t-ertain  qimntitios  of  em- 
erald, peridot,  HL'veral  vnrietiet*  of  quartz,  sucli  a.s  rock 
crystal,  smoky,  rose,  gold,  and  mtilated  quartT:,  ame- 
thyst, ngatc  and  moss  apate,  and  silicificd  wood;  ai.so 
gsirnot  (pyrojn'  and  rliodoniU?),  umuzon  stoue,  ehlora.x- 
trolite.  nn  -nliir.  pyrite,  anthracite,  and  L'utlinite,  were 
produced  in  thit*  country  durinj^  li)02,  ijut  not  on  a 
large  scale,  nor  under  t-ondition**  suitable  to  serve  as  u 
bttsl-  for  Jitati.stical  treatment. 

In  discussinff  this  subject,  consideration  of  the  pecul- 
iar condition  under  whicli  production  is  cjirried  on,  and 
of  the  noncomnieTcial  Ui<es  of  the  product,  is  of  im]Hir- 
tance.  No  compariMon  of  the  returns  in  1!K)2  with  those 
of  the  Eleventh  Censu.s  i.s  practicable,  owinjf  to  the  dif- 
fei*ent  methods  by  which  these  reports  were  made  up. 
Moreover,  it  in  difficult  to  prc!»eut  any  careful  analysis 
of  the  figurog,  and  the  results  DecosMrilj  are  uncertain. 
The  data  in  Table  I  are  based  upon  trastworthy  infor- 
ni«ition  derived  from  the  operators. 

The  value  of  the  tarqaoise  produced  auKNinted  to 
1180,000,  or  89.6  per  oent  of  the  whole,  and  of  sapphire. 


fll6,00O,  or  35  per  cent.  Much  of  the  production  of 
precifins  stones  was  moi"e  or  le.ss  accidental,  picked  up 
by  prospectors  for  other  uiincrals,  or  by  excursionists 
along  the  beaches.  This  fact  will  explain  the  appai-cnt 
inconsistency  bctwoen  llii'  ^mall  number  of  mines  and 
tlie  lai-gc  number  ot  optiators  reported.  Ft  will  be 
readily  understood  that  in  such  cases  no  items  of 
expense  are  properly  ch;u^'<  :iMt .  The  statistics  fol- 
lowin>r,  wilh  the  exception  autcii  above,  are  for  those 
companies  actively  engaged  in  the  systematic  t-xploita- 
tion  of  precious  stone  de|K>sits.  The  peculiar  condition 
existing,  however,  should  not  be  lost  sight  of. 

There  weiv,  3  niine«,  1  each  in  California,  New  Mexico, 
and  Korth  Carolina,  reported  idle  during  1903. 
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Niimlo  t  .1  iiiiiitsKi  .iciKfrk-K  

Niiiiil>pr  of  oiK>niton:  

Siilaricd  (iRii'inU.  I'li-rkp, 

Xiiinlji'r   Ti 

SlllsriLT-   »».6»7 

AivntfEc- niiiubvr  ,   loH 

Wiitti-.   81*.  017 

M  Ixt'llllllll'lls  ».X|Jtai>r9   87. 4KI 

Curt  iif  -ifiiiiiiu^  iiiiil  maiorUlK   117, TSI 

Vuliu-  t>I  i.nnliit  l  ,  „,..   Ja*,4.^ 

Capital  dock  oj  inoorporaUd  eom,panie».—Oi  the  460 
o|)eratoiie  n»ported.  449  ate  classified  as  individuals,  1  as 
a  firm,  and  Ida-  im-orporatcd  companies.  Three  of  the 
individuals  only,  however,  are  miners  of  precious  stones 
in  the  strlet  sense  of  the  word.  Of  the  10  inoorporated 
comptuiies  1  is  located  in  .Arizona,  8  iti  California.  12  in 
Montana,  3  in  Kew  Mexico,  and  1  in  .North  Carolina. 
The  ikdlowiug  table  shows  the  detiiU  of  thdr  oapitAli- 
zation: 


Tabu       CAPITAUZATION  OF  INCORPORATED  CONPANXEB:  1«02. 


United  siM«a. 

AriKMia. 

Qilifonil*.    Montaoit.  ji^^jjj,. 

CuutUU. 

^PblHl  iititti<>n/..4l: 

HI 

*1.  Titi'.',  (ITS 

1.  nil,  toil 

1 

MiOOO 

lOO.COO 

sicu.cto 

ill-. 

I.VJ  INH) 

Milium 

Mill.  0 10 

-MW.MXI 
ISO.  000 

3 

J.tO,  luo 

1 

i. 

INK) 

TMal  i^>Mi.l: 
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MINES  AND  QUARRIES. 


No  bonds  or  preferred  stock  appear  to  have  be«n 
issued  by  these  oompanies.  Of  the  1,461,400  shares  of 
coriuiion  stock  aathofbsod,  there  were  1,042»978  sbaree 

issued. 

Empio^eea  and  v>age». — Of  the  9110,704  reported  as 

{«ii>l  for  »aliiri<'s  and  wajrcs.  s•_'s,|■,^7.  m  l'1.<>  per  cent, 
was  paid  U>  salaried  eiupluyeen,  aiul  ^SM,ul7,  or  75.4 
Iier  cent,  to  wage-earners.  In  Thble  4  is  given  the 
iivpnifj*'  miinl"'r  of  wuj.'<'-i'ari)i'r>  i-iii[>lii\ cil  vm  \\  ninnth 
during  tlu-  > car.  One  bundml  and  tort^  -ono  men  were 
givf  n  employment  dnrin^  Jane,  while  in  Mftrch  only 
S7  were  reported.  'I'ho  nv4'ni<.'i'  nuiiiln  i'  f<n-  tin-  year 
was  1U8.  Table  4  shows  also  the  average  iiuiuljer  of 
wagne-eamers  at  specified  daily  rates  of  pay.  There 
wen-  waj.'i'  onrncrs,  or  T-"!.  1  ]M'r  rent  nf  the  wliole 
number,  classed  as  uiiuers.  Of  these,  Gl,  or  77.:^  per 
cent,  received  $3  or  more  per  day,  and  only  18,  or  22.8 


per  eont.  Ies8  thati  that  amount.  Of  the  total  number 
of  employees.  S2.  or  T.'j.J*  per  cent,  iweived  $9  or  more 
per  (lay,  and  "i'  -Jl.!  im  r  eent.  Ies>  tliaii  Sl'.  Four 
machinists,  or  other  u]ei'imiiie.<»,  weit;  employ  ed,  a-s  were 
also  5  miners'  hdpent,  and  SO  employees  doing  mi^l- 
luiieous  work.  All  the  minora^  helpers  earned  from  $3 
to  4S3.24  per  day. 

Sw/tpfi^,  tnafertftf*.  and  miwyfJatfeoHii  eejMintrit. — 
Next  to  uai.'"  -.  tlir  prill,  ipal  it eni  of  expense  was  for 
supplies  and  luuterial-s,  fur  which  !^17.7S1  was  expended. 
Of  the  $7,481  reported  b«  miscelhineous  expenses,  S487 
wa>-  foi'  rent- Mild  rtiyaltie>  nf  iidnitiL'  ]>lant'.  and  $7,044 
fur  utiieu  rent,  taxes,  iiisumnee,  and  other  Kuudries. 

Tfao  yearly  production  of  precious  stones  by  lands 


laltii' 


ri-]niried  '.y  tbe  United  States  Geological 


Sui'vey,  is  jyiveii  in  Table 


Tabuc  8.— FBODUCnOK  OF  PKBCI0U8  STTONES  IX  THE  UIQTEO  BTATEB:  18M  TO  1902. 
(DnIHS  SUta*  OMtagieal  Snmr. "  Ulneml  nmmmm  at  the  United  Stato,"  IMB.) 
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l^irMnt  

Quoru.  I  n'Ktui  ,  

Sinoky  <|ti«rt< ........................... 

Kawq>i«n«  

Ain<'tl>yi>t  

Vnuw  

Orild  r|ttiirtx  . ,  
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«w 
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u 
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A  detailed  summary  of  tiie  statistics  for  the  miiiiii>; 
of  proeious  stones  in  the  I'liited  .^tntcfl  during  1902, 
where  the  operations  were  followed  on  a  eoininorcial 
basis  and  warranted  stutistietil  treatment,  \s  gWt'n  in 
Table  4. 

DESCRIPTIVE. 

I'reeious  stone.s  derive  their  value  chiefly  from  their 
rarity.  Other  qualities  that  influence  their  value  are 
beauty  of  color,  hardness,  and  the  caprice  of  ftiebion. 
Under  this  claasillcation  a  distinction  could  be  made 


between  pii-eious  mid  M-mipiei  ion-  ^tmie-.  tmt  it  is  not 
obser^'ed  in  this  discussion.  I'k  rimi-  ^im  include 
the  diiimond.  the  snpphiiv.  the  riiliy.  and  ihe  (  tniTaid: 
semiprecious  stones  include  ii  wide  variety  of  other  jicni 
minerals.  The  opal  kiu!  the  |H'iirl  are  .sometim<-s  cIhs.'^kI 
a<)  precious  «tones,  nithoiitrh  the  latter  is  not  strictly  a 
mineral  product.  In  ordinarj-  speech  the  preeiou-  or 
semipredous  stone  signifies  a  gem  cut  or  |Hilisiied  for 
ornamental  purposes.  In  mineralogA-  the  term  is  u^^ed 
to  designate  a  ohuM  of  minerol.4  of  sufficient  hardness 
to  scratch  quartz,  which  are  without  metallic  luster. 
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althuuffh  <renfriill^  brilliant  uiid  iMuutittil.  In  iitcLu*-- 
oIo<ry  (li«>  term  is  restricted  to  ciignived  stoiics.  such 
as  intii;;)ios  und  caiuflos.  A  jewel  is  a  gem  that  has 
lio«>n  uiountctl. 

In  the  report  of  the  Elewnth  ( Vii^u-  uiHtn  "Mineral 
Induct ririi."  fS'lUff.un  uocoiint  isgivcn  of  thooccur- 
rcu  ;in' I  1 11  eduction  of  pn-ciouis  stones  in  this  country 
(luiiiit;  t]u'  vfiir  1889.  T!iL>  prt'sL'iit,  ili.s«'ii!<sion  tt'Oiit.s 
only  of  th<>  disoovory  tmd  prodnction  of  preciotW  stODCs 
in  the  I'nited  States  since  that  time. 

Diifiiioiiil, — ^The  diuinoiid,  the  hardest  of  known  sub- 
stances, is  j)ure  corhoii,  whioli  crystallizes  iu  the  iso 
metric  sjsteni,  jyenemlly  in  an  octuhpdml  fomi.  Its 
specific  gravity  is  ;i.52.">.  It  occurs  in  a  j^reat  variety 
of  colors,  ran^^nfi^  thi-oiifjli  all  the  shades  of  the  s|K'c- 
trum,  otturring  most  fretpieiitly  white,  yellow,  or 
brown, nod  rareljras  red.  rose -red.  Ith.ie,  or  cricen.  Hy 
£ar  the  greateHt  Dumlier  uf  diaiuonds  oonie  from  South 
Africa,  but  they  are  found  also  in  BrRzit.  India,  Borneo, 
and  occasionally  in  North  Aii:ri  ic  i. 

In  the  United  States  diamonUo  liave  been  found  at 
varioos  point's,  btit  they  have  been  few  in  nainber,  and 
mostly  of  sni;ill  -i/o.  TlnMr  (n-casional  occiiriH^ticc  in 
California  itiKi  cu^t  of  the  ^uthern  Alleghanies  has  been 
known  for  fifty  yeni*a.  Since  1890  a  few  others  have 
been  fomul  in  these  rejfions.  and  some  in  the  N'orth- 
weiitero  states,  varying  from  one-third  of  a  carat  to  2J 
carats  in  wei$rbt. 

The  hi)rtli\ve>tiTn  diamonds  are  \crv  interesting'  a«! 
beiM]f  contained  in  the  ileiKitiit^  of  the  glacial  drift, 
);c«tt«red  alon^  an  irregrrilar  line  of  some  600  miles, 
from  Wisconsin  to  tiie  vicinity  of  C'incimiati,  ( )hio.  All 
the  material  di^trihutv^d  by  thii*  ancient  glacial  action 
ha9  been  brouj^ht  down  from  the  north,  and  therefore 
the  simrce  of  the^e  diiimonils  is  someu  iiere  in  file  unex- 
plored i'egioiic<  uf  Canada  and  not  iu  tlie  L'uited  Statei<. 
Geotogistt)  recognize  two  distinct  drift  deposits  in  the 

We«tei'n  states,  called  the  older  or  Illtnoiaii  drift,  an*] 
the  later  or  Wisconsin  drift,  iyoma  of  the  diamuuds 
found  in  Indiana  and  in  Wiseonmn  are  referred  to  one 
of  these  drifts  and  >onii'  to  tin*  utli'  r.  rhoiiyh  most  of 
them  Ijeluug  to  the  later.  The  whole  uiuul>er  of 
diamonds  actually  known  from  these  glacial  depo»it« 
aniouMls  lo  aliont  over  half  of  which  turo  from  WIb- 
euu.siu  and  one-thiixl  from  ludiaua. 

The  localities  of  dincovery  during  the  period  sioce 
lS9t)  are  as  follows: 

l'.i/.,i„jf/.— Slu'lliy  I'Monty,  nn*-  iti  ■i\  t-.iv.ii".  \jv  i-oimly,  inif  of 
:i  i-.iratH. 

'  .tl[ii„  >n>i. — A  iitinilit'i  nf  hii  itliti.-s,  rhicriy  in  tlic  i  i'iitnl  pnitinn 
t>i  tlif  yl:i(c,  ill  riniiu(  tii>ri  wilti  llie  liyilnmli''  miM  v\ u-'liiiiv's  ol 
Aliia<lor,  iiulU-,  Kliiuraiiu,  anti  ^ievadii  >-uuutiu»,  A  miiglt)  tliu- 
iiiond  to  reported  from  Tnlare  coantf ,  and  a  number  of  very  amal) 
coeniD  the  gold  aiiwlsdf  aimme  in  Dvl  Nott»and  Trinity  emuitles. 
Ko  larm  stones  have  been  foiiii<I  in  Caliioriiin,  kiu!  ntnvlu-re  iin^ 
theT  flbandimt  nKunab  to  kail  to  any  luinins;  for  llii'tii.  Ncver- 
tljil«*f^  «oiin'  Iiaiiil>ofiie  otH'^<  Imv.'  In't-n  cii^iially  <i1>taiiieil  in  tlie 
ceiural  conmies  iiliovv  ikihumI,  cliicHy  in  llii-  aiu'ieut  ■;i)lil-ti4'iiriii;; 
ffrav«!l8  uverlakl  by  lava  dowis  auit  iragUMiut»  of  dianiouik  eruiituNi 
By  iba  stamp  mlln  are  not  unooranioa  in  the  flames  and  elaices. 


:  Mcirt  of  the  stones  fonnd  within  recent  yean  have  cuuiv  iruiu  iIm 
\  it  inity  of  Plsoendlle,  Eldorado  connty. 
liidKiiKi. — Brown  connty,  five — one  of  2  rents,  otbem  very 

I  Miiiill.  Atortriui  comity,  tliiw   one  of  ;fi  carain.  odiiTw  veryamalf. 

Kciilu'l;/. — Ciiliiti  l-'ork  crfck.  I{ii<-hi>II  coiiiity.  oiii-. 
j      Mii-liiijiiii. — i)own>!ia4%  ('as.1  rounty,  inii-i  f  tli"  i  iuut'- 

Ofci'fi.— Milloi-d,  Cleriiioiit  county,  one  oi  li  i  iniit- 
!      Ttiitiif,-ti. — Kitku  creek,  T«jllici>  river,  .Mimrw  «t)iintv,  veveial 
:  n>t>oHe(l    Union  Croswroads,  K'uuie  <  nunty,  one  of  '3  carata. 
I.iittirli,  Inion  connty,  one  of  I  <iiruii». 

MiMiwi^in. — flam  creek.  Bock  Elm  township,  fierce  connty, 
s<>\en»l  very  .■iiiiult  Htones.    Oregon,  Dane  «)«Uity,  one  of  camtB. 
Kl>lll^villl•.  Wajifiinj^lon  county,  out-  of  21  luruth.    Suiikvillf>,  (huni- 
kce  county,  one  of  tij  camtM.    f-jigii-,  \Vaiik<*<hii  county,  one  ol 
J   liir:  carats.    Burlinjiton,  ftacine  iniuuty,  luu' of  2i',  l  aiatp. 

'  The  whole  sidijcct  of  the  Indiana  occnnencc  is  fully 
descril)od  by  the  state  trcolo<.'ist.  Prof.  W.  8.  Blatehley,' 
in  his  annual  repcvrt  for  liMi.  The  },'eolo<:;icjil  featuivs 
of  the  rcfrion  are  first  tivated  with  special  reference  to 
the  d'strihntion  t)f  the  drift  deiMi.^its  in  central  Indiana. 
These  iuive  been  known  since  IS.'tO  to  contain  L'old. 

I and  a  larj^e  amount  of  local  prosj>e«'tin<^  and  jmnninn; 
has  heen  carried  on  alonj''  the  streams  for  years.  The 
^  gold  is  found  associated  wiUi  magnetic  iron  dand,  menac- 
cantte,  and  other  heary  Dunerals.  It  in  in  these  ntt  ri  f  er- 
mis  sands  ili  it  iiamoiul*  have  been  found  at  intervals 
for  some  tweuly-li%''e  years,  but  especially  of  late. 
'  Some  of  the  diamonds  belong  certainly  in  the  M^eond. 
or  later,  drift,  like  most  of  tli;ise  in  Wisconsin:  others 
found  ^uth  of  that  line  latt  within  the  margin  of  the 
older  drift  belong,  perhaps,  to  the  older  depodta  in- 
'  stead  of  havin^r  been  washed  out  from  the  later  beds 
and  carried  Huuth  by  atreanis,  an  formerly  supposed. 
The  terms  "earlier'*  and  **  later  "are  now  freqtiently 
replaced  hy  ■■  llliiioian"  and  "  \\'isc<)nsin,"  and  desi>;- 
nate  the  two  glacial  drifts,  hnt  these  (cruis  may  bo 
misconceived  as  to  their  jreojrraphical  sio'niltcation  and 
I  hence  retpiire  e\|ilanatioti.  The  center  of  ice  move- 
ment in  the  glacial  era  was  determined  some  years  ago 
hyC^nadian  (reoloo-ists  as  haying  trareled  or  shifted 
towar  l  tl:.'  I'ast  from  the  wesi.  Of  the  two  ice  inva- 
»ion.s  that  .-spread  over  the  northern  United  Stat08,  the 
earlier  is  called  by  some  oroloj^iststhe '*lIIinoifln,'*a8 
lia',  iii}^'  ctA'creil  a  l  ii  'ji  ji  irtof  that  state  not  reached 
l)y  the  later  pue;  uhile  the  name  "  Wi^tcunsiu"  is  ap- 
plied to  the  later  by  Prof.  T.  C.  Chamberlln,  becAuse 
it  extended  westward  t(t  a  jHiifi- iM<  if  tl^it  -(  rn.i 
I  ereil  by  the  earlier,  and  formed  there  what  hf  terms 
I  tlie  Wiaconftin  boandMy,  although  ita  source  was  far 
r  i  t  of  the  earlier  drift,  and  it  forma  the  itiain  deposit 

of  the  Eaatel'u  stattui. 

I     Professor  Blatchley's  list  comprises  eight  diamonda 

thttt  he  liinisidf  l)as  seen,  and  seven  more  of  which  he 
.  hits  credible  information.  The  earliest  puhiisheil  meu- 
I  tion  of  the  occurrence  of  diamonds  in  Indiana  wan 
I  nodi        the  late  I'rof.  E.  T.  t'o.\.  sttite  ;;eoh>''ist.  in 

I       .  ■  ^  r- 

his  aiuiual  rejwrt  for  ISIN,  page  llti,  althutigh  tlie  well- 
I  known  aTtiati,  Mr.  Daniel  Boanl,  ol  New  York,  owns  a 

'  <iolil  anil  Iliainon<ls  in  Incliaiia,  liy  W.  S.  Itluli  hlcy.  Twcnty- 
,  nvvtMitJi  Annual  Ke|iort  uf  tlitt  tk-imrtiuent  uf  Uc^lugy  and  .Nanuiil 
I  BceouioeaoIIndiaBB,  IndianapoUs,  1W2. 
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tin*'  JiiUuoiui  of  ubout  '2  f;Uat»  fouin]  in  Iiidiilnil  l>o- 
foiv  (hat  yoar.'  Fiof<>ss(ir  Cox  tnenrioris  s(>voral  tlin- 
!it!.nil-.  of  will'  Ii  llii-  may  In-  oik-,  as  ft)iuu!  in  [he  drift 
ot  Urown  and  Morgsm  fountifs,  iind  ^e^'or^  to  tln-iii  witli 
interest  becaiuie  of  their  evident  tianiiportetion  from  a 
far  nortlu-rn  >t»«icc.  Of  the  cijilit  stoncr.  scon  l»y  I'ro- 
ffssor  Hlatohloy.  four  uro  from  tlio  iii'wrr  luul  four 
from  the  old<>r  <lrift,  or  at  least  from  tin-  arini  covfrcil 
hy  ii  -MHiili  of  tlio  tufti^n  of  the  newer.  The  lut  in 
(lrt:iii  i>  as  follows: 

1 .  rho  Stjinlry  diamond,  found  in  1900,  by  Calvin 
Stanley,  while  piiiniiutr  for  jrold  in  Mor;.'un  ftmnty.  on 
n  bnin<  hof  Gold  crvck.  3  milt's  norlhw*'st  of  Oiitorton, 
iiiid  :$  miles  westof  Hrooklyn.  It  was  found  in  the  bed 
of  tlio  strouni  at  the  Iwsc  of  ti  clitl  if  ~li;iU'.  The  stoin> 
Wtt«i  an  octiihcdron  wci^'liinjf  i;uai->.  with  u  yellow 
tiogeand  a  small  Idark  spot.  It  was  ]iurrhas<><l  first  hy 
Mr.  R.  L.  Koyso.  of  Martinsville,  Ind.,  and  by  him 
sold  to  C.  K.  Xordyko.  of  1ndianapo1i»<.  who  bad  it  cut 
into  two  stones  in  Cincinnati,  'riiose  have  n  peculiar 
green itih  yellow  tint,  and  weigh  reiipeotivelf  li  and 
1,',  euratn. 

2.  The  Young  diamond,  found  hy  a  Uxal  ;,'old  lutnlor, 
Mr.  W.  W.  Young,  in  IS'.'S,  on  Lick  eiwk  in  Rrown 
county.  -44  tniles  south  <»f  Morgsintown.    It  is  an  oh-  | 
long  dodecahedron  of  Iji  canus.  white  with  a  yellow  i 
cast,  and  very  clear  and  flawless,   it  iti  retained  by  the  j 
finder.  ' 

8.  An  elonj|rnte<l  hoxoetabodroo,  of  pink  r(»loi  .  hut  : 
only  one-eighth  of  n  camt  in  weight.  It  was  fotind.  ' 
like  the  last,  on  Liek  creek,  by  Mr.  John  ilerrinmn,  and  I 
now  bcloi)'-"^-  til  Mr.  Xordyke,  of  Indianapolis. 

4.  A  yellow  hexoctahedron  of  tbree-sixteentbs  of  a 
carat,  found  by  Mr.  Merrlman  on  Llek  creek.  It  is 
now  owned  by  Mr.  Koyse. 

5.  A  light  brownish  yellow  bexoctaliedron  of  five 
tbirty-seconds  of  a  carat,  found  and  owned  hy  Mr. 
Boy.se. 

6.  A  bluish  rhombic  dodeoihedron,  weighing  eleven- 
sixteentJw  of  a  eanit,  found  by  Mr.  Merrlman  on  Gold 
rreek.  Morgan  county,  now  aim  beloilging  to  Mr. 

Roytte. 

7  and  8.  These  are  pukish  crystals,  neither  of  which 

exceed-  uim'  I'itfhth  of  n  eand.  fowuA  in  ^I;iy.  r)03,  by 
ilr.  lioyae.  They  were  taken  from  the  tailing.s  of 
sluice  boxes  on  the  farm  of  Doctor  Cook,  near  Brer,  in 

Moru'aii  '■oiinty. 

The  first,  uud  the  last  three,  from  Morgan  county,  are 
from  the  newei:  or  Wisconmn  drift,  the  others,  from 
Brown  county.  ur<'  from  the  older  or  niinoian  area. 

Sa^jihlremtud  nth/. M. — The  sapphire,  ruby,  oriental 
topas,  oriental  amethyst,  and  oriental  emerald  arc  nninoa 
triven  re.<po(itively  to  the  tnins]>arent  blue.  red.  yellow, 
purple,  and  green  varictieai  of  corundum,  which  i*  nearly 
pare  alumina,  Al,Oa.  The  colors  of  those  minerals  are 


'  Thii^ ';l:it  :>lir'ni  i':t''i- i  ;ui'  ^  f  i .  Bcaid  hw  giveu  tb9  writof, 

nitut  havf  been  foimd  a:-  i-urlv  as  isiiti. 


aseriV«Hl  to  tlie  presence  of  miimte  (juiititities  of  metallic 
oxides.  riuMr  speeltie  .^nivlty  rnngcsfrom  .i.i'T  t<»4.05, 
and  their  hardness  is  !».  Kiddes  are  found  in  Ihu  ina, 
Ceylon,  and  Siam.  Sapphire  also  occur.s  in  thojse  coiiu- 
tries.  a.s  well  a>  At  the  Simla  patse  In  the  Himalayas, 
and  in  Au-i  i".ill:i. 

The  <rual  liurdness  of  coi-undum  gives  it  a  special 
v  alue  for  ixilishing  purposes,  and  the  atnount  |)r(Khu'e<l 
forsu<'li  iisesduritig  llHtiihas  been  tieated  under  ""Abra- 
j^ive  uwtcrials."  .Vlthough  corundum  is  found  in  the 
crystalline  rocks  along  the  Appalachian  mountains 
from  Massachusetts  to  northern  <  M-orgia.  few  gems  of 
any  special  value  liave  bern  found,  except  in  the  Cowce 
valley  in  North  Carolina,  where  true  ruble?  are  ob- 
tained to  some  extent,  although  mining  has  ceased  for 

a  few  years  past. 

Other  dejxisits  in  vvhieli  these  gems  are  found  exist 
in  Montana.  Sapphires  of  the  tinest  ipiality  are  now 
mined  in  Yogo  gulch,  and  others  of  mucli  lieauty  arc 
found  at  other  iH)ints  in  the  same  state. 

L'ntil  within  a  few  years,  these  gems  had  l)een  found 
only  occasionally  in  the  Unitod  States-  nearly  all  of 
them  in  North  Carolina  -and  weie  principiilly  cut  from 
small  transparent  portions  of  the  colored  corundums 
that  were  otherwise  more  or  less  oimfjuc.  Corun- 
dum is  mined  in  that  stnte  extensi  vely  An  an  abrasive 
material,  and  ruby  and  sapphire  are  simply  transparent 
varieties  of  it.  The  Montana  gems  iK^ipiu  to  attract 
notice  about  18()'.<.  and  for  some  years  they  wore  col- 
lected abundantly  froiu  the  bar.-*  of  the  upper  Missouri 
east  of  Helena:  the.so  were  of  vaiicd  aufl  often  beau- 
tiful tints  of  pink,  Idue.  green,  and  intervening  shades, 
bat  rarely  of  the  deep  colors  in  favor  for  jewelry.  The 
latter,  the  rich  blue  sapphires  equal  to  those  of  India, 
have  since  been  found  at  Yogogidch.  in  Fergus  county, 
and  actire  work  in  mining  them  from  the  rock  has  been 
carried  on  for  sereral  years  by  the  New  Mine  Sapphire 
.Svndieate  and  thc!  Hurke  and  Sweeney  Company.  Two 
other  important  localities  in  Montana  are  at  Itock  creek, 
in  Granite  county,  and  Dry  Cottonwood  creek,  in 
Deerlodge  county.  worke<l  by  the  .\merie»n  Cieiti  Syn- 
dicate Company.  The  former  of  the^e  yields  a  won- 
derful variety  of  colors,  often  very  beantif nl,  but  few 
that  havi-  tin-  li  .  [>  -'ki'Ii  --  \  alued  in  the  gem  mar- 
ket. No  locality  iu  the  world  huis  shown  .such  variety 
of  tints  in  sapphires*— pink,  reddish  brown,  hrown,  yel- 
low, green,  etc.,  with  ficcasionully  a  ruby  of  the  paler 
type  of  Ceylon.  Ueuu  of  considerable  value  have  been 
anntially  mined  at  Yogo  gulch  for  several  years  part. 
Fine  -iipiiliii-i--  i>f  the  "  corrdlowi'i-"  ;lmiI  "  \  i  t  "  liiiie 
of  die  Ijest  oriental  intones  have  been  oblaiiied,  wei^fh- 
Ing  as  much  as  8  carats,  and  a  few  as  high  as  5  and 
I  M  il  7  carats,  after  cutting.  Besides  those  used  for 
setting,  large  quantitie;«  of  e>mall  uuett  from  both  tbeae 
localities  have  found  ready  sale  for  watch  jewels  and 
bearings:  ind<-ed,  moro  have  been  sold  for  this  purpose 
than  for  gemi>.  ^ 
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True  vuhies  have  been  fouud,  uud  to  some  extfiit 
rained,  In  thoCowcovnlley,  ^faoon  county,  N.  C.  Somo 
of  tin'iii  liiivc  till'  rii'li  ami  jxH  iiliar  "■  i)i<.'oi)irs-l)loo<t " 
color  of  the  tinest  rubies  from  BumUf  bat  the  crj-staia 
are  small  or  imperfect,  and  the  yield  thus  fir  has  bran 
quite  liinilfil.  The  opcniliniis  were  cundueted  by  the 
American  Proepectiug  and  iMiaiug  Company. 

3»trald.  — Ti'ue  emeralds,  suitable  for  cutting  and  set' 
tiiifx.ian  liaivlly  1m'  *ind  U>  fiUiiid  in  tlic  riiitcd  St.itcs. 
It  is  true  that  large  and  very  fine  cryiital«  of  euict-aUi 
were  obtained  at  Stonypoint.  Alexander  county,  N.  ( '.. 
iti  isTT;  lull  thix'.  ullhoujrh  valnalilf  ami  lifuiitifiil  as 
speoimen^,  were  not  clear  enough  to  cut  into  geois. 
More  recently  a  locality  haa  been  opened  at  Crabtree, 
Haywood  coiintv.  ii>  tlio  sjuiu-  state,  wIiiti-  small  ami 
liandsoiue  emerald  ci'y  tttal^,  both  transluceut  and  opaque, 
ooenr  thickly  in  the  white  feldspar  and  quarts  of  a  vein 
of  poj,'inatit<'  (coarsi'  foidspatliii-  <;niMiti>).  This  fjrroii 
and  white  mixture  h  very  pleaMtiig,  aud  m  the  three 
mineralB  have  nearly  the  same  decree  of  hardness,  the 
^vllolt^  can  Ih'  cut  utid  polished  to<^'tlic>r.  uiakin},'  a  novrl 
and  beautiful  ornamental  8tone,  Pieces  are  cut  en 
caboehon^  1.  e..  rounded,  not  faceted,  sbowinir  aeetions 
of  the  enicraid  crystals  in  <litfor»>nt  lit i  *  I i .  i!.-.  in  the 
white  wmi.  Thi«  oiatt^riul  ha»  Ih^cu  iutroiluced  into 
ornamental  and  minor  jewel  woilc  under  the  name  of 
"*MnL>nild  TiuUrix."  I)y  (ho  Ann'Hcun  (timu  Coniiiany. 

Beryl.— hvY^X  is  uiiiseutiaily  the  smiv^  mineral  as 
emerald,  though  of  paler  shades  and  much  less  esteemed. 
Fine  tfiiri'^pnffnit  hrrv!^,  hnwrvrr,  '.wo  cluiiri  g'eni 
atouc:4,  aud  f*\  eral  varieties  of  theui  are  found  in  the 
United  States.  Anmng  these  are  emerald  beryls,  of 
ri<'h  li>rht-i,'reen  shades.;  aquanmrines.  faintly  tiiij^ed 
with  green;  golden  lieryls,  of  a  rich  yellow;  blue 
beryb,  sometimes  almost  as  beautiful  as  palesappbirea; 
and  rose  lirrvl-,  of  lijjiit-pink  color.  Some  vow  fiii< 
geiuii  have  be»'n  cut  from  crystals  of  these  kinds,  espe- 
cially from  Topi^hani,  Mo.,  in  the  (pmrries  of  the  Tren- 
ton Flint  nnri  Sjiar  Company.  t>th<'r  )ini>  <ri'tn--  eonie 
from  Coniu»  tii  iit.  Noith  t.'aroliim,  aiui  (.'olonulu.  In 
North  Carolina,  near  Spriieepine  post  office,  many  line 
beryls — siiiiir  of  the  ricli(  -T  hlue  eolor  ever  found — 
have  l>eeii  uiiiicii  liy  the  Anu  t  icitn  Gem  Company.  The 
finest  iind  liu•<»:e^ii  H(]uamurine  kno>v)i  is  f roni  .St»)nelmni, 
Me.  ( lolden  heryls  of  nnieh  beauty  have  been  eut  from 
material  mined  at  Merrvall.  in  Litehfield  county.  Conn, 
(ireen  and  blue  beiyls  have  t)een  foiuul  in  North  Cai-o- 
lina,  and  aqoamarines  at  Mt.  Antero,  Colo.  The  dia- 
coreries  of  fine  gem  material  are^  however,  not  fraqnont 
nor  in  lar^re  amount.  s<<  tltat  there  is  no  systemalio  min> 
ing  or  regular  production. 

Topas. — Topaa  ie  a  fluosilicate  of  alumina  and  crynta)- 
li/.es  in  rlu>mhie  prisms  witii  a  tiartitiess  of  .s.  The 
true  topais  occurs  but  sparingly  in  the  United  States, 
altbongh  here  and  there  it  has  been  found  fine  enough 
t'>  \  icM  choiee  cut  fji-nis.  Still,  as  with  nian.v  other 
gem  uiiueruk,  there  is  no  locality  that  furuishe^s  any 


steady  supply.  Within  recont  years  a  few  wliite 
'  topa/es  hare  ht>on  olitained  at  the  Stoneham,  Me.,  aud 
Cliathani.  N.  II..  Ux  alities;  also  at  Cheyenne  mountain^ 
Pikeji  I'eak,  and  at  ln'athrop,  Colo.  They  are  gener- 
ally tfherry-colored  at  the  f<»mer  loealitiea,  in  etyttaU 
weighing  up  to  8  ouncee  each;  at  KaUirop  in  smaller 
brilliant  crystals. 

\  ery  rei  ently  a  number  of  toi)a/  f  i  ystals  hare  been 
ohtaiiied  near  Kaniona.  San  Dicj^o  i  >  imi  \ .  Cal.  The 
eryi^lii  vary  from  (|uite  small  ones  of  great  brilliancy 
up  to  1  or  9  inches  ion^  and  lialf  that  diameter.  Most 
of  them  are  jM-rfei  tly  eoli»rles>.  hut  some  ha\  e  (he  pale 
I  blue  or  greenish  blue  of  the  topazes  from  tiarapulka, 
I  in  the  Urals.  The  larger  crystals  are  somewhat  doll 
externally,  hut  almost  all  are  cleaz  witbiu  and  would 
j  cut  into  handsome  ^'enis. 

I     Gam^. — ^Tho  name  m'artiet  is  used  for  a  well-defined 

•,'roup  of  minerals  very  elosely  related  in  hoth  chemical 

iaud  physical  properties.  They  are  complex  .silicatci^ 
of  aiundna,  with  vniyin*.'  luoonnts  of  lime,  mi^rnesia, 
iron,  manganese,  and  other  metallic  oxides,  wliich,  by 

I their  pre«onco  in  ditferent  proportions  and  combina- 
tions, impart  various  colors  to  the  compound.  All  the 
gjirnets  cry,^t;illi/.<'  in  the  isouHirir  --v^tciii.  Several 

I of  the  varieties  are  ricldy  cololx^d,  and  wlien  transpar- 
ent are  ftirorite  jyem  stones,  though  not  of  the  highest 

value. 

I The  kiuds  chielly  u.sed  iti  jewelry  arc  tho^u  kuuwn  as 
predons  garnet,  or  alomndine,  Bohemian  garnet,  or 

pyrope.  and  niantfritiP'.^e  L,':irn<>t,  or  sjx'ssartite.  The 
two  former  present  deep  criiiuiou  shades,  aud  the  hitter 
is  of  an  onmge-red  or  light  red-brown  eolor.  These  are 
all  for.tnl  in  the  I'nited  States,  but  there  is  no  regular 
pr<Hiuctiou,  nave  tu  .some  extent  uf  pyrope,  lu  Arizona 
and  New  Mexico,  and  of  a  beautiful  light  purple-red 
t'ftf"*^^  known  as  rhodonite,  an  intermediate  variety 
iH'tween  pyrope  and  almandiiu>.  in  Macon  county,  N.  0. 
lluH  latter  is  among  thl^  discoveries  of  the  last  decade, 
having  attracted  attention  atu!  tu  iMi  tttr>re  or  tc-^  mined 
since  liS!)7,  and  the  stones  pi  uWiLi  cil  i  In m  l  ut  and 
sold  as  rather  novel  Americiui  {ferns.  The  locality  is 
in  tlie  (  iixM  i-  \  alley,  where  the  ruby  corundinn.s  l>o- 

I  fore  alluilc  l  ti.)  nave  been  found.  The  garnets  occur 
chietiy  in  the  valley  of  Ma.son.s  hranch.  a  smalt  stream 
[lowing  from  Lisle  Knob,  a  spur  of  the  C<»wee  moun- 
tains. All  are  found  tn  rather  j'Uiall  pieces,  hut  their 
color  is  a  beautiful  light  red,  and  their  luster  when  cut 
is  remarkably  brilliant.  They  were  at  first  taken  for 
almandlne,  and  so  reported,  but  analysis  shows  that 
their  composition  lies  Ix'twoen  that  variety  and  pyrope, 
and  henc«  they  were  given  (he  separate  name  of  rhodo- 

•  nitp  (from  the  Greek  rhodtnK  a  rose).   In  the  years  1900 

and  1  '.'Ol  the  out]>utof  these  garnets  amounted  to$^lt,000 
and  $^l,tiOO,  respectively.  It  ha^  since  fallen  otf  some- 
what, but  work  is  actively  carried  on,  and  large  pieces 

have  Ih  cn  <i1il:iined.  up  t"      Hiid  even  W.t  ciirat.s. 
I     I'yrupe  garnutti  of  tine  4Uidity  are  fuuud  iu  several 
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l(K-«litifs  in  New  Mexio)  an  i  Arizoim.  uiui  are  fii?- 
quenlly  miscallfd  Ari;^ur):i  luhios.  The  principal  lo- 
i-ality  in  Nlhv  Mexico  is  on  the  Niivu'd  [mliiut  i-esorva- 
tion,  and  the  tiiiest  hiijfo  s^XH•ilnl'n  fn»ni  tlitre  is  the 
properly  of  Mr.  W.  T.  Kaufman.  i»f  Mai-qiiette.  Mieh. 
If  i-  iiioir  (hail  half  an  inch  in  diameter,  lli 
carats,  and  han  a  ma|{uiiiu.>ut  red  coiur,  cijual  (o  an}' 
garnet  that  the  writer  bwi  seen  from  any  locality.  They 

an-  ril<o  found  lit  <nm<'  plnccs  in  iioftlicni  Arizona,  and 
one  oi'  tlie  tinest,  from  near  Fort  Deliauce.  was  lij^iired 
l>y  the  writer  aereml  ye«r»  ago.*  They  occur  loose  in 
the  soil,  on  or  near  the  surfaee,  and  are  jnithered  In 
Indians,  soldiei-s.  and  cowboys,  principally  from  around 
ant  hills  and  seorpi(»n  holes,  where  they  are  l)rouffht  up 
and  thrown  out  l»y  the  insects.  Their  soui-ce  is  doubt- 
less in  peridotite  rocks,  from  which  they  aiv  weathered 
out  in  the  deconijwsition  of  the  outcntps.  In  the  yesirs 
siiu>e  1S!)<>  th(>  annual  saliM  have  beeu  ei^timated  at  from 
$i,<.)i>o  to  '^•2,mi 

Bpesaartite  (manganese  garnet)  ^vas  found  in  nia^; 
nificent  specimens  twenty  years  aj.'o  in  the  alhite  mine 
at  Amelia  Court  House,  \'a.,  and  splendid  •;enis  were 
cm  I'f.Jiii  tlii  -r.  lim  unfortaoately  the  mine  has  been 
dosed  and  abandoned  ftir  years  past,  iind  one  of  the 
finest  localities  for  American  geuis  has  thus  ceased 
yicldiiiff.  Very  recently  lH<autilul  crystals  hu\c  been 
found  at  Baniona,  in  Sun  Diefifo  county.  Cal.  Some 
are  15  itiillimeters  in  diiuueter  ur  more,  of  a  rich  oninfrc- 
brown  color,  and  the  smaller  cjyslalM  excecdiii<:ly  dear 
and  briHi:«ntv  This  may  prove  to  !»  a  source  of  choice 
gem  material,  although  as  yet  ihi'  amount  of  if  present 
has  not  l»een  ascertained. 

Many  other  Tarietie«  of  garnet  are  known  to  exut  in 
various  parts  of  the  country,  and  mtiw  ^.n  ins  luive  been 
cut  from  them  at  times,  but  there  is  no  rej^'ulur  jno- 
ductioo.  Sovenil  kinds  are  reported  in  Tulare  county. 
Cal..  and  one  of  ^rreat  rarity  and  beanty  at  CaiTvUle. 
'rriiiity  county,  in  the  same  state.  Ti»is  is  the  cnienild- 
grecn  chrome  garnet,  known  ai  Q\-arovi(;e,  which  fur- 
nishes beautiful  gems  when  In  crystals  of  any  nize. 
This  was  reported  in  I'Mn)  as  found  in  small  cryslals, 
lining  cavitie«i  in  chrome  iron,  very  richly  colored  and 
brilliants  but  none  of  the  crystals  was  more  than  3  mil* 
lini.  t(  I  -  iti  liniin  ti  r.  and  no  further  exploTation  mems 
to  liave  been  made  since. 

T&ttrmaline. — ^Tounnaline  belonffa  to  the  rhombohe> 
drill  -system  of  crvstalli'/^itin!!,  fH'cnrriiiir  in  |ii'i-Tii-.  lli-' 
»>idew  oi  which  are  ifeneraliy  slriat4'd  and  channeled. 
The  trnnsparent  variety  is  of  a  hanlness  <if  7..">.  its  s[)e- 
cific  gravity  ranji^es  from  'A  tn  und  in  composition 
it  is  a  very  complex  silicate  of  ulutniiia.   Many  diirerent 

'U«iu«  «ad  Prtxuoun  ijloucs  ui  Nurlb  ^Vtut^riva,  lbi>;i,  Tlate  111, 
fif.  A. 


eoli»rs  ni>'  touiul,  iitnging  all  the  way  from  a  t-olorless 
v.iiicty  fhisHtjfb  red.  {riven,  blue,  and  bi"own,  to  black, 
rih -<  (iitlcn  II' .  V  in  color  are  chiefly  <lne  to  the  varying 
iiiiiounts  of  niaiifianesc  and  iron  present.  The  gum  is 
dic'hraitic:  thus  when  viewed  through  the  aide  it  may 
be  a  lrae-<j»;irent  jjreen.  Init  either  opaque  or  yellow- 

j  green  when  viewed  eudwijic  of  the  prism. 

Tounnaline  waa  but  little  known  in  jewelry  ten  years 
ujifo.  iilthough  some  very  besuitiful  jjrems  had  l)een  cut 
fnnn  thi>  tiiins]uirent  red.  preen,  and  liliie  crystals  ob- 
tained at  Piiii^  n  il.  Ml  .,  antl  Iladdain  Neck,  Conn. 
Some  liiiiiiii<|^  bad  U'en  done  at  these  jilnr  i'--.  and  many 
splendid  specimens  obtained.  Hid  w  iiiin  u  few  years 
past,  wonderful  discoveries  of  j/nii  tnurnudine  have 

,  t»een  made  in  southern  California,  at  I'ala  antl  Mesa 
(irande,  in  Sau  Diego  county,  and  in  the  .San  .laciuto 
numnlains  in  Uiveraide  county.  The  crystals  found  at 
tliese  localities  arc  of  grent  --m'  uml  l»eauty.  and  gi'in!* 
have  Ihmmi  cut  from  them  in  aliumiance.  A  sin'rle  col- 
lection of  thes(>  ci-ystals  has  been  valued  ut  !?lo.ooi>. 
The  piT'vailing  colors  are  pink,  ssdmon.  and  nnl.  all  in 
very  rich  shades,  al>o  tine  •.'leeii  and  blue,  though  less 
fre<juenlly  in  these  colors  than  those  found  at  Mt. 
Mica  and  other  locuiiticM  near  l'ari>.  .Me.  Tourmaline 
is  peculiar  in  that  it  often  ])resents  two  or  three  ditler- 
enl  and  even  coni rusting  colors  in  the  ^ame  ciyatal, 
which  sometimes  shade  into  each  other,  but  oft(>n  pre- 
sent a  sharp  line  of  (Xintact  Advantage  has  l»een  taken 
of  this  feature,  which  is  marked  in  Ihe  California  ciys- 
tul>*,  to  produe<>  ill  j(<welry  the  novelty  of  pui  ti-culoied 

'  gems.  BoHUtirnl  cut  ~tones  may  lutw  Iw  >een  tliat  an? 
Ii;il:'  led  und  half  green,  or  »bowing  other  similar  eon- 

.  iru^tti.    Many  of  the  larger  titoues  are  somewhat  flaxved; 

;  these  are  often  cut  m  mhocfim  (rounded),  and  many 
also  as  ijrientid  beads.  Some  ]n'e>ent  a  (ilii'ou<  texture, 
an<l  on  cutting  yield  a  cat»-«yo  etfect-  Many  of  the 
larger  and  les-^  jiure  pieces  baA'e  been  cut  into  regular 
forms  for  ecdesiasticrtl  and  other  art  work.  Hemurk- 

1  able  crystals  pottsessing  the  cat"s-eye  properties  have 

I  been  found  at  the  mine  of  the  Himalaya  Mioing  Com- 
pany, at  Mesa  (iinnde.  Calif<unia. 

I  There  are  two  mine«  ut  Pala,  Cal.,  owned  by  the  Pala 
Lithia  Company,  one  of  wbicli  yielda  beautiful  speci- 

inen>  of  nitlsi-r  -ni  ill  and  ojia'jue  pink  tounnaline  erv.s- 
I  tub,  in  ludiuted  group?.,  in  lilac  leptdoiite  (Utbia  mica)^ 
;  none  of  which,  however,  is  snitable  for  gem  material. 

The  mine  i>  worked  for  the  li  pii^'lite,  as  a  >onrce  of 
J  iitliia  com|K>und.s,  and  i^peciiiieus  tind  u  ready  nale  to 
I  collectors  and  mu!«eums.  The  other  mine,  which  baa 
only  recently  been  diM-ov«'red,  carries  large  and  splen- 
did cryslali*  of  tourmaline  of  mingled  colors,  and  aliio 
I  a  new  gtm  named  Kunaite,  a  ttanaparent  lilac  «podu- 
I  mene. 
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The  localities  of  MesaCJiandc  and  Sati  .laciiito,  w  hich 
have  beoii  furnir>hing  beautiful  tournuilinc  adapted  for 
nfte  MS  jftiiM,  hiive  been  stcudiiy  worked  for  -ioveral  j 
yrni-*;.  Meanwhile,  tourmaline  is  coming  to  Ik*  gener- 
ally known  and  esteonnid  in  jewelry  a.s  it  never  ha.< 
l>een  before. 

The  entire  output  of  tournuUine  in  the  country  is 
eati mated  in  the  reports  of  the  United  Stetes  Geolo^rical 
Survey  m  unouotiD^  to  910,000  in  1901  and  to  980,000 
in  im.  j 

EunxU^  {lilac  ttpodumau). — Reference  hiw  been  made  ( 
Bbove,  under  tounnaline,  to  the  discovery  of  this  new 
and  iatereatiBg  gem  stone  at  Pola,  Cul.  This  loculity 
u  Temarlnible  for  its  Uthfat  ciOin[x)unds,  among  which 
are  the  colored  tourmalines  and  the  sjxxlnmene,  both 
of  which  contain  lithia  in  small  amounta,  combined  j 
witti  silica,  alnmfna,  and  other  oxides.  | 

The  niinerni  spodumenc  is  usuully  obtaincHl  in  large, 
opdqiic.  whitiiib  crygtala,  but  fi-om  time  to  time  i 
small  .six>cimen»,  often  ricMy  colored  and  transparent,  | 
aiH?  found.    The  three  chanu  li  i  i-tie  varieties  of  the 
latter  are  a  clear  yellow  gem  >»puduuene  from  Brazil,'  | 
the  green  ^'biddenite**  or  "lithia  enierftid"  of  North  | 
Carolina,' and  small  lilac  spccimen>4  sf)metimes  fMnnd  in 
Conne«-ticut.^   These  la$t  are  without  doubt  rcmuautu  i 
of  lari^  crvstalti,  which  mttst  have  been  very  beantiful.  | 
Spodiitiii  nr  i-  pill  1i>  uliirly  isuVijcct  (n  alti-rnfion.  ;iisd 
when  found  h'J^  usually  lost  all  its  trau.spui-cncy  und 
beauty  of  tint.  i 

l^irge  and  nmL'iiill'  ''iil  i  ry^tnU  nf  rin;dtrrcd  Hpodit-  | 
mene,  of  rich  lilac  color,  have  now  been  dLscoveiXid  near  j 
Pab,  San  Diego  connty,  Oal.,  in  connection  with  other  | 
lithia  mint^rals.'     This  locality  ha^  yielded  crystals 
lueaauruig  lU  by  2U  by  4  centiiueteii),  perfectly  clear,  of  i 
a  nme-lilac  tint,  varying  with  the  spodnmene  diehn^sm  I 
from  a  very  ])alc  col'f  w  in  n  !r«<krd     rirros.s  the  prism 
to  a  rich  amcthyiitine  lino  ol>servcd  longitudtJkally.  i 
No  sneh  apodumene  has  ever  been  seen  before,  and  the 
discovery  is  nf  irvrnt  nuneralogicsd  intere>t.    The  crys- 
tals have  been  etchitl  by  weatlx-ring  like  the  hiddenite 
variety.    When  cut  and  mounted  imnillel  to  the  base, 
they  ftirnwli  i^nn^  r>f  great  beauty,  entirely  new  in  jew- 
elry, and  make  .i  notable  addition  to  American  gem 
stones. 

An  extended  investigation  into  certain  optical  i>rop- 
ertics  of  the  gem  minerals  in  the  TilTany-Morgan  and 
Hement  collections  in  the  Amei  ieuti  Museum  of  Natural 
History,  New  York,  was  conducted  jointly  by  the  , 
writer  and  Prof.  Charle*  Ba!<kerville,  of  the  University  j 
of  North  C:ii  oliiiii,  luring  the  autunm  of  I'tn  "..  These 
exjM'rinu'nts  develo)«'d  marked  and  interesting  pecui*  j 

'  Pisiitii,  Coiiiptt'!!  Ut-'iidiw,  1877,  Vol.  84,  (ni^e  1509. 

'.1.  I..  Smith,  American  ,loiirnal  of  Hcionce,  18H1 ,  Vol.  21,  j»ag<^  12S. 

'l^uiAeld,  Amtiriuiia  Jouruat  ui  8cieu«»^  Iti^,  Vol.  2U,  pOfie  I 

'American  Jonmal  «f  (Science,  6efitember,  i 


iarities  of  the  new  mineral.''  Doctor  liaskerville  says 
of  it  in  the  Aineriean  .luiirnal  of  Science,  July,  lOM: 

I  haT(>  wibmitted  kr^o  crvitub  to  the  action  of  nltimviolet  light 

with  v<  r\  I  'l-ifivi;  i.'unliluK'il  plnwiiliori'stvni'e.  When  submitted 
to  l)0!ii(i;(nliii(  lit  «f  IIr-  Rociit)ji-ii  raya  ol  hijfli  |>fiielmti(»ri  (or 
-fvti'.il  iiii)ii]ti'^,  :i  II  ui  •! .  .-riMn  •  >  ■  ■n-r!  \  mI,  ainl  Oil  n'moviil  to  a 
<U»rk  rliuii.U.r  ii  «»xhiliilH  a  jx-rsistfiit,  white  Inminowity  not 
iilwerveil  willi  tliif«  ehuw  of  minenils,  an  learned  l>_v  exjierinients 
with  alteivd  and  tutsltereil  i«|KKlnniene  from  the  localitiw  lueo- 
tiotii-d,  itu'ltidiii);  cut  t<toiies  and  filch  haiidi^iiiio  crvvtale  of 
hiddenite  aci  aflkmied  by  tbe  oullecUoiia  mentioned.  I  liave  been 
abletoexeiteaciyatal  (2  by  4  by  10  oentiineleis)  by  the  action  of 
the  X  raya  for  five  minutn  aaiBdeBUy  to  canaa  it  to  pl>at(]|0ratili 
itself  when  siil)fw|ncntly  p1««>d  dJreotly  upon  a  eemftfve  j>Iat» 
(••1171  '.v'litr  T  I'l'liiL'  iiitiT|  iiM-il  -  iiiiK  nlloU'«-d  to  reilKiiii  in  :tri 
»"fp«<'ittliy<Mn.''truiUHl  padiU-d  black  iiiadark  riKini  (or«  jx-rK'd 
of  t<-n  niiiiiitj'ri.  The  inateriiil  im  i>eiietr«te<l  hy  the  rays,  a»  shown 
by  a  catho«l«gt»ph.  The  exdtatign  h  not  «upertkial,  bat  pereiata 
tliMMtKbout  th«  maaa. 

rKx  tor  liaskerville  submitted  crystals  to  the  action 
of  emanations  of  radium  bromide,  3tJO,000  activity, 
especially-  imported  from  the  .*^ociet<?  (Vntmie  dea 
Produits  Chimiques  at  Paris.  After  a  few  iiiiinttes^ 
cx|)08ure  the  minentl  began  to  glow,  and  its  phosphor- 
escence veoH  most  pronounced  after  the  removal  of  the 
radio4M$tiv«  body.  A  li\e-minute  e.\i>osure  to  125 
milligrams  of  radium  bromide  i-aused  <>00  grams  of 
the  gem  material  to  beoome  hmntiescent  in  the  dark 
after  removal  of  the  radium  pii  pinatiiui-.  Tlii-i  re- 
markable i>ropert3r  was  not  exhibited  by  hiddenite  ot 
nity  other  s])ecitnen8  of  spodumene  examined.  Doctor 
iiaskerville  proixisiHl  fur  it  the  name  of  "Kunzite.'" 

CaiiforniU, — Califomite  (ve»uvianite)*  a  mineral 
which  promises  to  be  a  notable  addition  to  the  increas- 
ing list  of  sentiprtM'ious  or  ornam<>ntal  stones  found  in 
the  United  States,  baa  recently  been  discovet  <■ !  in  Cali- 
fornia. Thfa  is  not  a  new  mineral  species,  jiioi.erly, 
but  a  comptict  maissive  variety  id"  vesuvianite  (idocrase). 
It  was  tirst  announced  in  the  report  of  the  United  States 
Oeological  Survey  for  1901,*  by  the  writer,  as  having 
brrn  fuund  by  Ur.  A.  K.  lleighway,  on  the  jSouth  Feik 
ot  Indian  t-reek.  li^  miles  from  llappy  Cuiupand  DOuiiloe 

^The  followiiii;  articles  treat  of  *I)<>  new  ipiiueral: 

Sci«>iic>e,  Vol.  XVI,  Aiijnist  2k  I  'ik;  mh  ;i  N,  n  IJlao-Colaietl 
Spodniiieiie  from  I*aia,  Ciil.    Hy  (  ieor«»'  1- re^ierii  k  Kiin/.. 

The  American  Juuniul  of  Scieniv,  Vol.  XVI,  J)U)»>m  to  VM, 
SepteniU-r.  IH03.  A  New  bilac-Colorc<l  SiK>iunietie  fratu  Pala, 
C«l.    Hy  tn«oriK»  Frederirk  Kun/. 

S<^en<"e,  X.  8.,  Vol.  18.  \tAfv»  \VX\.  :!«i4,  .<Rpt«mber  4,  1M8. 

Kmizite;  ii  New  Gem.    Hy  Chsirli*  lin>fkerville. 

Kd.  note  .\nieriean  ,)onrnal  of  .*^en<-e,  Vol.  XVI,  \>ti^  8.%, 
Octolwr,  lyfti.  The  Liliic-C'oloml  .si|Kiilumeui-  '  KmiKitf)  from 
California, 

I'rivHie  re|irint  ou  Kuuzitv,  Octobtir,  iWKt.    Kemark;)  un  Action 
of  Haditiiii  on  KoBiita  By  eir  William  Oaokaa 
Sepiiratt^  reprint  froin  Beport,  "Iifineial  IleaotiKeeof  tbelTnJted 

Stattt),"  L'uiled  Slati'w  Gi-oli>);i(-jil  .Survey,  190:5,  \n\^vf  .53,  54. 
dDro<>n<>  var  Knnzite.    By  <  ieorxe  FreiU'rick  Kun«. 

•New  Yr.>I,  \.n.li-!iiv  of  Seiettn  «.  O ;  f,jlx-r  19,  \m:\\  New  York 
Min.  C'lu>i,  1  ■.■i,/ii.  i  A\  VMX 

-United  States  Ucological  t>urvey,  "Miueral  liewiuivea  ol  ttia 
United  StNtas,"  1901,  pi«e  747. 
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from  Yreku,  iu  Siskiyou  iiniiity,  Cal.  H«ie  a  hard 
and  handBomo  atone,  varying  in  color  from  oKv»  to 

almost  (jrusN-jrnM'ii.  and  liikiii},''  a  tine  |)oiisli.  <)utcroji> 
for  somi"  200  f<'i'i  alonji  a  biliisidi-  alxHit  loo  f«'(>t  uljovc 
the  creek.  »nd  lar^e  masses  have  fallpn  into  tli*>  Ited  of 
the  crcfk.  At  tirst  it  was  su[)iM>.-ed  tn  In  '  i.li-  (in-pli- 
rir<'|.  hilt  upon  aiiiilysi-.  proved  to  Im'  v<  ■%iiV iaiiUv.  'I1u- 
fiilloii  piccos  \Vf  ro  in  smnc  caNCs  as  unu'li  as  .'>  foot  s(|iiiu'i' 
and  "J  foot  tliick,  of  oxroliont  tpiulity  for  jK)lisiiino'.  and 
of  varying  blmdcs  of  lii'^ht  to  dark  jrroon.  The  ass-oci- 
atfld  rock  is  precious  ~  iiint  in-  . 

A  vorv  similar  niiiioi:il  red  sonio  years 

ago  at  one  or  two  phu'os  iu  tin-  -Vijis.  and,  liko  this,  was 
at  first  described  a»i  jado.  )mt  on  analysis  proved  to  be 
mai^sivo  vosuvianito.  The  likeness  to  yrecn  jade  is 
vory  markod  in  l)otii  tliosio  and  tho  California  mineral, 
and  the  niistako  is  not  surpri^^in^'. 

The  following  atiatysi^  was  made  throujfhi'mf.  F.  W. 
Clai-ko,  chief  chemist  of  the  United  States  Geological 
Surref,  by  Mr.  George  Steiger,  in  the  spring  of  1908: 

AnalsftbtfvmkimmUe/ifonSkiiiPMwmijf,  Ctilt^bntia. 

8iO,  g5.Hi  I  TiO,   0. 10 

.\ljO,   IS. SB  !  PJOt   0.02 

CM)   «  M    Hi>-(l»lQwl{W»C.)..  Ol,» 

¥«fit   )  •i'  (above  lOO"  0.) . .  4. 1« 

FeO    0. :«»   

MrO   5. 4;i        Total  m.M 

MnO   0.05 

The  analysis  is  ossontially  that  of  a  normal  vosuvian- 
ite,  though  tho  porcentH^-o  of  water  ia  nnualially  bi^^h. 
The  lime  ami  the  iron  are  helow  t!i>^  ;\\  «  rai,n\  and  the 
titaniuiu  and  phusphonui  are  exceptional  oi^urreuce.s. 

The  mineral  is  compact,  extremely  tough,  and  readily 
ttd-ccs  a  hifjh  polish,  quite  as  beuutifiil  tliut  nf  m  pli 
rite  (jude),  with  which  it  vas  at  hriit  couTounded.  The 
hnrdnese'  is  6.5  and  the  specific  gnnitj  (from  two 
dr'torrninationsi)  i.s  ;3.'28(i.  The  luster  i<  vitrrnns.  often 
inclining  to  ro»iaoiu,  and  the  tttreak  is  white,  ihe 
color  is  a  yellow  leek-green,  with  inelusion«  ot  a  darker 
pvpm.  whir  l)  are  generally  more  transluoent  than  the 
tiurrounding  mab<>. 

This  interesting  roinend  exists  in  large  quantity,  and 
could  ho  out  into  »  varietv  of  ornarnent.s.  in  thf^  suiite 
WIQraii  jadCf  nephrite,  and  chrysopi-ttse.  It  is  a  form  of 
TBSOvianite  distinctive  enough  to  reeeive  a  special  vari- 
ety nninn.  wliii  h,  if  appropriate  and  en|>1nini.M:s.  wonld 
uii'iit!it>ti  lily  nid  the  .sale  of  the  stouo  in  ilie  mt.s.  i  he 
iinnie  ui'  ••  Californito""  has  been  proposed  for  it. 

The  discovery  of  what  appears  to  ho  the  same  min- 
eral ba^i  recently  Iwen  annoiincoil  from  two  other  local- 
ities in  Califomiu  quite  remote  front  the  first  One  of 
these  was  reported  l)y  that  indcfatijjiiblo  prospcetor. 
Mr.  M.  Bravprman.  of  Visalia.  a«  existing  in  Bnrrough. 
ill  Fie-^no  county,  a  mile  and  a  half  from  Hawkins 
.sehoolhouse  and  3-J  miles  oast  of  Fresno  city.  The 
material  in  pale  olive  grevn,  translucent,  with  darker 


spoitt  iu  a  puier  intu^.  It  breaks'  with  uo  uuuven  f  rau< 
toro,  slightly  splintery  and  partly  crjrstRlHne,  and 
honee  nnieh  resembles  the  material  from  Siskiyou 
county.  The  other  locality  is  apiuireuLly  not  very  far 
from  the  last  mentioned.  It  is  said  to  be  in  Tulare 

<'onnty.  near  thotonn  ^ehiia.  which,  thotii/li  -fi  Fresno 
county,  is  near  tho  1  ukuc  lino.  Hon-  tin  lainciul  u  of 
I  ii  rioroolor,  at  times  resembling  the  tint  of  apple-green 
chrysopi-!s.\  fi,:-  which  it  was  at  tirst  iiii~(;iki  u. 

An  iiitiili  was  made  of  the  green  luiiieral  (No.  1) 
ludow.  through  the  courtesy  of  Prof.  F.  W.  Clarke, 
chief  c  hemist  Cnited  States  (teolojfical  .Survey,  by  >lr. 
Cieorgo  .Steiger.  In  comparison  is  shown  also  the  analy- 
sis of  a  remarkable  associated  mineral  (No.  2),  which 
proved  to  be  a  peculiar  variety  of  garnet. 

AmUifiia  eftwo  mmeraU  fivm  Cb&farma, 
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I  Chiora»troiUe  aiul  uimjlit^. — In  the  icgiou  about 
I  Lake  Superior  occur  two  or  three  peculiar  little 

minerals  that  have  attained  some  value  a-s  "local" 
'  gem  stones.  These,  in  the  order  of  their  importance, 
I  are  chlonuttrcdite,  ttiomsonite  (properly  weaolite),  and 

I  lintonite:  besides  one  or  two  other  varieties,  rarer  and 
,  of  lesji  acuouut.  These  aiv  all  nearly  related  in  coni- 
'  position,  being  .silicates  of  alumina  with  varying 
I  amounts  of  lime  and  oxide  of  iron.  They  ai-e  all  found 
I  as  rounded  nodules,  not  from  wear,  however,  but  nut- 
I  und.  as  l>eing  the  tilling  of  small  ovate  cavities  torigi- 
,  nally  bu)>ble  holes)  in  the  trap  rock»of  the  region.  As 
the  rocks  decompose  thaie  harder  nodulc«  fall  out,  and 
are  ixiUed  on  the  lake  l»eaehos  or  by  streams,  and  are 

[  often  supposed  to  be  pebbles,  but  they  are  not  .such  in 
reality.  They  j^eldom  exceed  half  an  ineh  in  diameter, 
but  when  polished  they  make  (jr.iie  pi  i  ity  atones,  and 
nr^i  in  considerable  demand  for  local  jewelry,  as  rings, 
studs,  and  the  like. 

Chloiustrolite  is  found  only  at  Isle  Royale,  Lake 
Superior,  where  it  abounds  in  the  trap  and  on  the 
beaches.  It  baa  a  cbaracberiAtic  color,  from  bluiab  to 
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olive  greeu,  and  a  peculiar  radiated  luoeaic-iike  struc- 
tore  or  pattern.  Prof.  N.  H.  Wmchell,  of  the  Univer- 
sity of  MiniH'^ot:i.  liii-  -rudir-i  tlii  -c  tiiiiH'inIs  fn!i  ftill\ . 
andiihowu  timt  the  cbtora.'strolitc'  piuri^c^  into  a  oubHtuiK-e 
identical  witli  tli«  eto-caJIed  tbomsooite,  thetwoforminit' 
(tu- cvtvomitios  of  a  snrio.s  of  cloM-ly-relati'd  iiiinenils 
that  till  nxxcU  cavitiet)  in  igneous  rwk»  of  thi«  cbaracUji'. 
As  tb«  proportion  of  iron  diminishes  the  chlorastrolite 
losos  it.s  color  !inil  it^  |iirtty  littif  .Htellato  striu'tiii'o. 
beeotue^  pale  aud  evou  whitiiili,  aud  graduate)*  into  a 
white  or  pinlddH  body  like  the  mesdite.  The  hert 
nn'solit*'  cnnifs  from  Critind  Mnnt:--.  Minn.,  and  is  in 
aiuiilar  nudulc,!^,  raugiug  froiu  tvliite  to  reddish  and 
brown,  in  concentric  sonea  or  band*.  This  mineral 
Professor  Winchell  shows  to  1)f  not  thmn-o'iit.  .  ji> 
posed,  but  tbc  related  specieii,  iueM>lito.  ano  this  latlor 
name  should  be  subatitnted  in  thew  caaea  for  the  other, 
whioh  is  orronooii*?y  nppliorl.  IJntonitc  is  u  <rreen 
niincrnl  with  soniethin<>  ol  tho  i-adluted  pattern  of 
chloraKtrolit'O,  but  hclon^.s  l  eallj  to  tbomsooite  proper. 

Tlif'  il.TiKiii.l  fdi'  tlii'-i>  lil  til'  s«."uii|rcnis  if*  pretty  "^tr.iilv, 
:umI  tlir  \  :\lui-  (if  tin-  outpul  is  considemble.  They  uie 
imt  miiml.  Inii  simply  giitbe red  along  the  beach cn  etc., 
and  tbc  production  for  srveral  ypHf>  pnst  if  ostiniatcd 
to  amount  to ^l.uOO annually  for  thoniK)nite  (i.  e.,  nieso- 
lit<?)  and  from  ^,iM)0  to  *5,tHiO  for  chlorastrolito.' 

f>/x//.— Prior  to  18Sy  no  pm-ioii^  diml  h-.u]  Ufon  found 
iu  the  United  Stat-es,  At  about  iliat  time,  however, 
and  dnrii^  tlie  sabsequent  decade,  several  occurrences 
of  it  wei-c  discovered,  and  mining;  operations  were 
undertaken  at  sonic  points  with  apj^arent  promise  of 
auoceBsful  yield.  But  for  various  i-easons  no  im)xii*tHnt 
or  continuous  production  has  been  developed  as  yet, 
although  the  igneoos  rocks  of  Washington,  Idaho, 
Oregoo,  Oalifomia,  Nevada,  and  Utah,  undoubtedly 
oontain  much  handaome  opal. 

The  firat  important  opctning  wag  in  1890.  near  Mos- 
cow, Latub  QOuntji  Idaho,  i  1.*^p  to  the  WiLxhinfjton 
line.  Buildinip  were  erctctod  and  a  post  office  called 
Oem  City  waa  eetaMished.  Fine  opal  was  present  in 
tbc  trachyte  rock,  and  for  a  ymr  or  two  there  was  con- 
siderable production.  In  1891  the  value  of  the  output 
was  Mtimatod  atf8,000.  For  some  time  past,  however, 
little  liri- 1)1  (  ti  lirm  d  of  this  formerly  promi>in^  locality. 

Other  occurrences)  were  noted  at  about  the  same  time. 
One  of  these  was  in  Morrow  county,  Dreg.,  whpj^  sev- 
enil  tbouNind  dollars'  worth  of  specimens  woit  said  to 
have  l)«eu  obtained  in  1892,  aud  imay  were  exhibited 
at  the  Spohane  fair.  Another  was  at  Opaline,  in  Owy- 
hee rmiTity.  Idnbo,  and  exhibits  of  these  were  made  in 
the  Idaho  .Mciion  of  the  Mining  Building'  at  the  Colum- 
bian  Exposition  of  lHy:{.  Another  occurrence  was 
reported  in  1895,  near  fejalmon  city,  Lembi  county. 
Idaho,  where  beanttftd  opal  was  found  in  bowlders  of 

'  rnitwl  Statfs  <;«.>olot'i(al  Survey,  "HitMtal  BeworoM  of  tbe 
United  States^"  1898  to  UOS;  taU«  of  piwlactionof  pieeiaaaaliMiea 


1  trachyte,  and  tinidly  traced  to  the  ledge  wlience  it  hud 
I  come.   Many  very  handsome  pieces  were  olitained,  and 

the  mineral  wa-^  ]'H"r--f  iit  in  variety  of  color  and 

1  quality,  but  no  dcHuite  work  seems  to  liave  been 

I'  undertaken. 

In  the  smtic  \  *-.w  ^Ir.  Timi  Mu^ruire.  of  Ojrden.  I'tah, 
deiicribed  un  occurrence  iu  Leiulii  county,  Idaho,  ou 
Panther  oreek.  Tffjs  has  been  recently  opened,  and 
will  be  refern-d  fn  air^tin 

In  Ib'Ji  banded  opal  in  large  sheet'*,  with  hyalite,  w!ls 
reported  from  Beaver  valley,  Utah,  near  Granite  PMk, 
appni-s^ntly  itt  i'ot>tiect?oii  with  an  ancient  geyser,  but 

1  110  work  si'cnis  to  have  liccn  atlempt^nl  there. 

I     In  1897  other  localities  of  ]>reeious  opal  weredesoribed 

!it  l)urkee,  Oreg.,  and  nt  iHin-iimir.  Siskiyou  r'littity. 

Work  was  imdertakeii  at  the  former  pliiee,  but 
practically  nothing  baa  lieen  beard  of  it  since. 

Ki  I  I'liily.  in  VMrj,  one  or  more  promisitiif  iK'fiirtvnces 
iMM:  lH>en  announced  in  .Houtbern  Caiiiuiiiiu,  in  the 
region  of  the  Mojave  desert.   Cue  of  these  is  in  iSnn 
IJoriuirdino  county,  aliout  25  miles  north  of  Barstow, 
the  junction  of  the  Santa  Fe  and  California  Southern 
niili-oads.    Hci-c  opal  occurs  in  veins  and  pockets  in  a 
jwrphyritic  dike  alx)ut  2  miles  in  length.    Mu<  h  of  it 
is  .scmiopal,  of  various  colors,  some  a  beautiful  amber- 
yellow,  and  with  these  occur  pi-eeious  and  lire  opal. 
The  locality  is  pr*»mi.sing.  but  nee<ls  to  l)c  explored  and 
dcvclo[)cd.    In  Tulare  county,  al.so,  are  found  some 
I  bcAutiful  semiopals  that  might  be  valuable  in  ornamental 
art  work.    One  of  these,  from  near  Yokohl,  is  trans- 
parent yellow  and  amber-like;  another  \h  from  the 
chrysopmse  mine  near  Viwfiai  It  is  translucent  green, 
and  has  been  called  ahrjaojnaae  opal,  or  clirysopal,  by 
the  discoverer,  Mr.  M.  Braverman.  The  Idaho  locality 
;  at  Panther  creek.  Lemhi  countv.  before  alluded  to,  ha*i 
been  rediscovered  and  described  daring  1002.    Opal  of 
many  varieties  and  colors  isabnndant  bei-e,  in  a  porphy- 
ritic  dike,  traced  for  a  mile  and  a  half.  ]HiraIlel  to  the 
j  creek,  and  at  times  as  much  as  150  feet  wide.   Much  of 
I  it  is  very  beautiful,  but  it  is  also  very  brittle,  and  goes 
to  pieces  in  extracting  it,  so  that  stones  of  any  size  an^ 
dithcult  to  procure.  This  locality,  however,  when  more 
fully  examined,  may  yet  prove  to  be  valuable. 
There  are  many  minor  occurren*  i  >  that  have  been 
I  noted  and  many  mrieties  of  tiemiopal  that  may  bere- 
I  after  yield  material  of  some  value  in  the  artn.  Gem 

op:iK,  Ii(>\\'c\ ('c.  ai  l-  iiiit  yet  prodiieetl  tn  any  c.xti'iit  or 
with  any  regularity  iu  tbe  United  StaUw,  although  there 

I  is  GonsideTBble  promise  at  several  points. 

Tiifju/ti's..    Tnrrjr.oisf       a  liyilruTi'il  ])liri~plintf  of 
alumina,  containing  small  quantities  of  copper,  iron, 

I  or  manganese.  The  mineral  varies  in  color  from  a 
tin''  sKy  lihio  in  tunny  shades  of  bluish  irrr-cn.  and  to 
npple  i^i  t-Lii  and  dark  green,  which  show  no  t»luc  what- 
ever. The  hardness  of  tiie  mineral  is  8,  and  its  speoifio 
gravity  is  2.70. 
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MINKS  AND  QUARRIES. 


Turquoise  was  almost  unknown  in  the  Uaiuul  States  i 
when  the  census  of  1^  was  taken.   A  few  «pecimens  | 

iti  collections  of  minonils  attested  its  cxi;»tence  at  some 
points  in  Aiizoua  and  ^ievada,  and  objects  worked  by  i 
the  Indians  of  the  Southwest  were  known  to  Im  abnn-'l 
(hint,  hut  tlicrc  was  no  production  of  it,  and  all  tlie 
turrjuoiite  used  in  jewelry  came,  a8  it  iiad  for  centuries  i 
past,  from  the  mineft  in  KfaorasMo,  in  eastern  Persia.  1 
Since  then  a  remarkalde  cbanjjre  has  taken  utn! 
the  Southwe^tem  states  aud  territorieii  are  uuw  fur- 
nishing the  nrain  supply  for  the  world.  Ttarquoiae  has  I 
)ieen  di-i  .n  ct  i  d  at  a  nunilxr  of  |Xjint>i  in  larjre  quanti 
tieti  and  of  fine  quality.   It  is  knowu  to  exist  in  Ari-  . 
sona.  New  Mexico,  Nevada,  and  southern  Califemia,  I 
while  -.oiii.'  liH'-nlirir^  wvo  Tr-portod  in  Texa--  ami  south- 
ern Coloratlo.   The  main  production  \h  iu  New  Mexico,  i 
in  Santa  Fe  and  Gnuit  oounties,  and  at  Ttirqnoise  moun'  I 
tain  ill  Arizona.    The  Califot  nln  tt  i-  alitipM  opomtod  liy 
tbe  Uiuialaya  and  the  Toltcc  i-oiiipinics  ure  uurtbeatit 
of  Manvel,  in  San  Bernardino  connty.  At  almost  every  | 
pfiint  ivli'»rr>  ttio  tiiinrn!  i^  fnnnd  tin  ti   iitc  inliMi  sliiijr 
and  coit-^picuous  evidences  of  ancient  worivingH  in  pre-  i 
Coltimbian  time»;  In  many  crsbh  these  were  plainly  | 
lM)tli  e>:(iMv-ive  and  htivj  i-f)i!tinue<l;  stone  (tuit-  mid 
liituilar  objects  ure  abumhuit,  and  at  some  point.s  re-  , 
markable  rotk  earvlnira  are  to  be  seen.  cN^pecially  about  | 
th«' t'ulifornia  hKalities.    Tin  'I',  lli .  Tui  Com- 
pany bus  uIjh*  openite<l  oilier  mine;-  near  .Manvel,  Cal.. 
over  lite  line  in  Lincoln  oounty,  Nevada.  I 

'rur<)U(>i-.e  is  now  lieinji'  n>c^nl!irly  nn'ned  in  Nfiv  \!fv 
ico,  at  pi-rliaps  a  do/cu  places.  In  (he  A/.iire  Tuicpioise 
Company,  the  American  Tnn|ni)iM>  Company,  the  Gem  | 
Turi|ni>is<>  C<imj)iiiiy.  and  liv  .Mr.  A.  C.  Yomiif:  and 
in  Arizona  liy  six  couquinics,  anmn};:  tliem  the  A/.tec 
TuiquoiM'  Company.    In  1902  tnri|uoisi'  was  di<«»v-  | 
ered  in  Alabama,  on  property  of  the  Otero  Company, 
near  Idaho,  Clay  county.  al»ont  iK>  miles  eusl  of  llirm- 
ingliam.  in  the  region  of  the  Talladega  mountains. 
This  mineral  sometimes  loses  or  changes  its  color,  and 
for  this  reason  ^vernl  of  the  abnve'nRm(>d  companies 

engi7i\  e  a  t rade-iii;iv'>  upon  the  Imv  K 't'  .  i  \  stone  that 
tbey  «'ll  asaguuninte^  that  the  company  will  replace 
it  with  another  stone  in  case  of  any  failure  of  quality 
a]>])earinjr  w  ithin  six  mt)nth.->  aft<>r  its  sale  lo  tlie  retail 
purchaser.  ThuH,  all  stoties  fTom  the  American  Tur- 
quoise Company  are  marked  with  an  "A."  from  the  | 
Azure  Ctmpauy  with  a  circle,  from  the  Toltee  Com- 
pany with  8  "T.*'  etc.  This  a.«iurance  to  the  buyer  is 
a  marked  improvement  on  the  metlioils  of  the  Persiiui 
dealers,  who  were  wont  to  dectunp  for  parts  unknown 
darinif  the  ni^bt  after  a  sale.  Some  of  the  companies 
claim,  indeed,  that  their  stones  never  change  color,  but 
they  furnish  a  guarantee.  notwiths(:iiiding. 

In  19<M).a«cording  to  otticial  reports,  the  output  from 
the  (ddest  and  hirgest  mine,  at  I><ts  Cerrillo.s.  N.  Mex. 
(now  called  Turquesa),  bad  aiuouuted  to  a  totjil  of  over 
ta,000,000  since  1890.   The  prodnction  from  all  the 


American  mines  was  estimated  at  |118,CI00  in  19Ui,  and 
at  $106,500  in  1903.   A  nn^le  stone  1ms  been  sold  for 

as  inucb  as  Sa.OiKt. 

UUihitt^  and  pnmvjjiU. — Several  handsome  and  iu- 
terestinjr  minerals,  related  to  or  resembling  tuitiuoim, 
have  Ix'en  identified  in  I'tidi  during  the  last  decade. 
Some  of  these  liave  been  largely  sold  as  specimens, 
though  as  yet  they  Imve  not  been  found  in  sufficient 
r|Hiin(!i\  to  1h<  iniiiri!  f<.r  n-i'  in  llii'  ;irts.  They  wouUl, 
liowcvcr,  be  beautiful  ornameutal  or  semiprecious 
stones.  Two  of  these  minerals  are  utalute  and  pro«o- 
]iitr.  Tlir  I'linicr  fi-i'inlilc-i  tui"i|ii'M-e  in  composition, 
being  a  hydrous  pbosptmtc  of  alumina;  the  latter  is  a 
fluoride  of  alnmina  and  lime.   Both  occur  in  dtoice 

sh:u!i'<  i>t'  .lih'   ii^iiall'.    to  ;i    <tiiall   ;iiii<miit  of 

copper  compounds,  and  both  arc  bard  enough  to  take  a 
handsome  polish. 

Utahite,  so  nameil  by       \\  illi  r  in  was  discov- 

ered ill  Cedar  valley,  iu  a  .spur  of  the  Uquirrb  uiouu- 
tabw,  near  Oamp  Floyd,  Ufaih,  in  the  piievious  year,  by 
^Ir.  Pon  Maguire.  It  iM'Ifunj-^  to  the  miiir  r:il  <p.  *  ics 
vari^>cite,  but  presents  a  new  and  peculiar  form.  V'ur- 
iscite  usually  occurs  in  crystals  or  incrustations:  ntab- 
ite  forms  compact  noilular  mns';i>^,  ranging  from  the 
oiije  of  a  waliuit  to  that  of  a  cocoaiiut.  These  occur  in 
slaty  layei-H  in  a  crystalline  limestone,  and  are  generally 
surrounded  with  a  brown  ferruginous  crust.  In  color, 
the  interior  ma.ss  is  of  various  shades  of  bright  green, 
(generally  a  very  vivid  golden  green  or  lig'ht  emerald; 

a?i'!  ttie  nodules,  cut  arioss  imd  polished,  liavr  lii-en 
tiiiu  h  admire<i  and  sougiit  by  collectois.  The  mineral 
is  not  very  abundant  at  the  localttv.  ami  can  only  be 
removed  from  the  rork  with  larc  by  tlie  hands.  I'iecei; 
could  be  easily  c-ut  for  small  obj<'f|s,  nnd  would  bo  ex- 
tremely liandsome  for  such  usos.  owing  to  the  brilliant 
and  dfdieate  coloring.  It  has  been  usi-d  to  some  extent 
for  ring  stones,  cutf  Imttons,  seal  rings,  and  other  pur- 
poses as  jewelry  u  ith  considerable  success. 

Prosopite  at  lirst  was  supposed  to  lie  identical  with 
utalute,  but  an  analysis  made  by  .Mr.  W.  J.  Hille- 
brand  proved  it  to  be  a  fluoride  of  abuiiina.  known 
already  as  a  n»re  specieti  of  mineral  from  tjaxonx .  Cier- 
many.  and  from  Pikes  Peak,  (Jolo.,  where  it  occurs, 
but  without  the  rich  blue-green  c(dor  of  that  found  in 
L'tab.  Hell'  it  was  obtained  by  Mr.  Josiah  Beck  in 
1895  in  the  Dugway  mining  distiiet,  in  Tooele  county, 
in  a  region  of  low  luul  desert  hills.  The  mineral  was 
not  fully  identilied  until  when  the  analysis  wa« 
made  and  the  result  published.'  The  prosopite  is  a 
li  a  nlfui  -tone,  but  whether  it  exists  in  sufficient 
amount  to  be  uf  pi-actical  use  iias  not  yet  been  deter- 
mined. 

Anthi'tirit'.  'riierc  is  a  small  but  fairly  constant 
sale  in  tlie  coal  region  of  eastern  Pennsylvania  of  arti- 
cles of  ornament  carved  from  anthracite  coal,  sneh  as 

*  Antsrlcsn  Joamal  of  Science,  Jamiaiy,  ISM,  [Mgcs  58,  M. 
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iiikstantls.  ))ii|)or  woiy-lijs.  <  tc.  Tlu-c  lUf  iisuiilly  iim(l<> 
purtlv  puti»liifU  iuui  jHirtly  rough,  ao  as  to  *ihuw  » i-i>ii- 
tratct  between  the  two  ditfcrcnt  lcind»  of  blaek  eurfnoee. 
Tlit'V  iirt'  almo-^t  ciilii'i'ly  as  1(k-i1  souvciiiis  ti>  per 
sons  visiting  thai  purt  of  tlie  country.  TLo  .siilwof  wild) 
art  icles  has  been  estimated  for  some  years  past  at  a  total 
varviiiL'  I'lom  SI.iUHi  tc  S-.'.oim. 

Vatliuih  (iiijttHti'if  ), — Tliii?  luiittrial,  tflolirttK-U  i»i 
IndiuD  biaton*  and  immorbiliKod  by  Longfellow  in 

lli.iwal is  ii»<'<i  (o  sfiiiii- <'\t<'iil  I'of  liirikiii<;  uriia 
Ulciitji  ami  su»\ eiiir.-r-  that  aiv  to  ^"i>itln•-.  in  tin- 

regrioD  of  its  occurrence — Pipestone  founty.  in  south- 
\vc>(i-rT)  Minnesota.  It  i-  not  Trally  a  dt'linilf  niiiii'ial 
specii's.  lull  L'.sstintiiUly  an  intiiuult'd  ri'<l  clay.  Anuin;:- 
tbo  Indbiiix  it  has  lonjf  been  held  almost  sicn-d  as  (ho 
niali'rial  for  tnakiiiur l>ilK's  of  pi-m't',"  Tlir  jiriiK'ijial 
locality  whore  it  is  I'ouuc!  vva^i,  ami  ^^till  is,  visidd  hy 
Indtaiu  from  all  parts  of  the  country  to  obtain  ii  t'or 

Ihal  |)iiriHisi'.  and  is  slill  roijardrd  hy  thi'ni  as  a  kind  of 
inviuUhk'  spot,  where  all  have  the  rij^hl  lo  come.  Th4' 
United  Slates  ( Government  bas  very  properly  oet  apart 
tlic  land  on  wiiieh  the  <)itarry  exist-.  a.>  a  small  rescr\'a- 
tion.  to  secure  this  fr4>e  rieht  of  aec<»>s  to  all  Indiana 
forever.  It  i-  jealously  ;:uarded  hy  th(>  native  tribes, 
and  it  is  seldom  that  lar<r<'  pii^ccs  i-.iw  he  secured  hy 
white  men:  hence  the  supply  is  lalher  liuiiled  and  is 
likely  t<>  remain  so.  The  only  laiige  object  ever  made 
fr"iii  this  niat»'rial  was  a  mantelpiece,  curved  hy  an  In- 
diiih  artist,  with  desijrns  from  Hiawallia.  wliich  was  e.\- 
liiliit.  4  i;i  the  .\liiu»esola  iMiildinef  at  the  Pan-American 
Eipohiiion  id'  l!H»l.  It  bad  iM  cn  shown  previously  at 
the  Oohimhian  Kxpfwition  in  I  sit;.,  and  Is  now  in  the 
courthonse  at  I'ijM-stonc.  Minn.,  in  (he  room  occupied 
hy  the  Women's  Historical  Society,  to  which  orjrauiza- 
tiou  it  iK'lougs.  The  t»le  of  ornaments  and  i^ouveains 
made  of  catJinite  U  estimated  at  abont  92,000  annually, 
for  some  years  past. 

Fl'tt^rMf»ii-  ( / //,'„oi^).-  Thp  old  and  relcbrated  **Shnw  - 
neetown"  re<rion  in  southern  Illinois  has  latidy  heen 
yielding  flnorite  of  remarkable  bcanty.  In  a  lot  of 
specimen*  recently  sent  to  the  writer  for  examination 
were  (deavaj^e  jiieccs  of  much  lieanty  from  .sr>vend  of 
tliee»o  lotailities,  aotahly  the  Kmpire  mines  and  Cuve- 
in-Bock.  From  the  former  were  hir^re  <ien\a>,'i>.«i  of 
rich  reddish  jmrple.  and  of  the  ]M»cnliar  sea-hhie  of 
that  ivjrion:  in  one  case  the  jretieral  color  «as  of  the 
latter  kind,  (douded  at  poin(s  with  the  former  -like 
the  lint  of  a  blue  Al«ba«hka  topaz  with  included  clouds 
of  Umlbn  amethyst.  Both  the  pur]>le  and  the  sea- 
hlue  varieties  at  times  ])irss  into  almost  colorless  fliior. 
That  n'<eived  from  ( 'ave-iu-Kock  pretieuts  an  octahedral 
olearafre.  perfectly  transparent  and  of  amberyellow.  A 
cuhi.  al .  i  \  i!  received  from  Rosiclare  was  pale  bluish, 
becoming  uearly  «x>lorl4»s. 


<^rAin-/.  MlNKItAI.S. 

Ii'x  /,  '  /  '/A/'f/.  Kock  crystal  i>  a  variety  of  transparent 
colorless  <|nart/.  com|M)sc<l  of  nearly  pure  silica.  A\"hile 
it  i>  not  rare  a>  a  mineral,  ycl  il  is  stdiloin  found  in  masses 
of  lare'e  size.  When  so  found.  ho«cscr.  il  i»  \  alu:ihlc 
t'or  Use  in  the  ornamental  arts.  One  or  two  loc-ditios 
ill  the  Alps*,  liiat  have  heen  kiiouti  and  worked  from 
Honian  times,  though  \  er>  ditlicult  and  perilous  of  acc(«^s. 
have  fiiriiislied  material  for  all  (he  olijeds  in  Kur<)|M  aii 
palm  c~  and  imj-«  inns  whitd«  have  been  carvod  from  this 
sulistaiice.  Ill  .lapaii,  Um.  Invfff  crystals  were  formerly 
olitaincd,  from  whicli  wer<'  made  the  p(dished  Vmlls,  so 
nnieh  prized  by  the  nativ  es,  and  afterwards  hy  foreign- 
er-, who  hare  now  almost  drained  the  country  of  thoiD 
U\  purdiase.  The  main  supply  in  recent  years  has 
iii'eii  derived  from  Mada</^iscar  and  Urazil. 

Wilhui  tiic  last  deca<le  very  line  roi  k  crystal  masses 
have  been  ohtained  in  the  Tnitt'd  .Slates,  especially  in 
( 'alitornia.  An  iijiportaiit  tliscovery  TOs  made  in 
l*»Stl-S)2  by  Mr.  Jaiuc^  Blackiston.  near  I'huerville, 
Eldorado  county.  Hero,  in  a  i)artly  decomposed  (piartz 
vein,  wci'e  fouuil  cry  stals  mnj^injr  fr(tm  small  sizes  up  to 
mas8e«  of  8U  or  ilO  pounds  iu  weight.  6ome  are  clear 
nnd  flawless,  while  others  have  the  peculiar  and  lieanti- 

ful  markinjr  known  as  "  included  phantoms."  'I'his  fea- 
I  lure  has  heen  mused  by  suoce^^vc  depotiits,  and  id  shown 
I  hy  the  apjM'arance  of  several  crystals  of  identical  form, 
one  within  another.  ea<di  hein;r  outlined  hy  a  thin  coat- 
ing of  aome  other  mineral,  which  delicately  ooloi's  the 
otiierwise  transparent  quartz.  Those  coatinj^  in  the 
CaliffU'nia  crystals  are  of  rich  jireen  chlorite.  .Similar 
chlorite  pbantonu}  in  clear  quarts  have  since  b<<«D  found 
alfso  In  San  Bernardino  county,  in  the  mountains  of 

thai  nalili'. 

The  most  remarkable  discovery  of  quarts  in  Califor- 
nia. liowe\'er,  was  made  in  1897,  in  Galavenis  eounty, 

at  llir  nid  (ireen  Mountain  mine,  in  Chile  gulch,  near 
.Mokeinmiie  LIJll.  Here,  in  one  of  the  ancient  river 
channels  filled  with  auriferous  grav- 1  m  J  covered  hy 
an  overflow  of  lava— a  formation  cliai-aeteri.stie  of  that 
region  of  the  slate  —was  found  a  <juantity  of  enormous 
quartz  crystals,  emlM»ddod  in  the  old  grav<d.  It  is 
I  claimed  that  12  tons  were  taken  out  in  the  year8  l»tl7 
f  and  1898.  Onejnantcrrstal.  nurrounded  by  an  attat^hed 
clusd'r  of  smaller  (ines.  w^dghed  over  a  'n'l.  A  imn. 
her  of  Uie  tiuei<t  (ipeciinonii  were  sent  to  New  Vork.  and 
splendid  balls  were  cut  from  them  by  machinerv  eM\w- 
cially  constructed  for  the  purpos«\  Two  «>f  these  Imlls 
were  a  I1t(li>  over  7  inches  across,  l)ul  (liev  are  not 
absolutely  tlavvle.-^s.  A  thinl.  ."(A  inches  in  diameter, 
without  a  bleaiiah,  waa  valued  at  $3,0UU.  The  latter, 
and  one  of  the  other  two.  are  In  the  Tiffany-Morgan 
collection  at  tin'  Aiih  i  n  an  Mii^r  'iiu  id'  Natund  History 
^  in  >)ew  York;  the  other  i.s  iu  the  Museum  of  the  Jardiu 
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den  IMiiiH*    al  Ptiris,  with  tin.-  toikrtion  i)f  Ampiicun 
^'I'lii  iiiinenilM  that  wns  prepftred  for  the  Fiui'Aineiicftn  i 
Expositiun  itf 

Su  far  as  the  j^nivoi  deposii  wa^  LxplortHl,  thr  crystals 
•ppenml  to  l>u  i«trewD  throu^rh  it,  and  it  would  hcciu 
to  (•f>!it:uii  LL  lui  <.n>  iiiiioiuitof  vahiahir  inati'i-ial,  althoiijjh 
no  «ui  k  lius  ij<M>n  done  tlicrc  ^^hu^o  liS'.M.  Oth<'r  local- 
Itlex  ill  California  where  eryst^lK  woi^hin{r  several 
pouudis  liuve  been  fouud  ure  Drum  valley,  Throo- 
rivers,  and  Yokohl.  in  the  nci^hboriiood  of  ViaiUfi.  in 
Tulaiv  county, 

in  Oregon,  Urge  traiupareat  masses  have  been  found 
nmr  Bay  City,  but  no  particulan  of  their  occurrence 
are  jfiven. 

Some  Hue  rock  crystal  occurs  in  North  Carolina,  in 
Ohestnnt  Hill  townt^hij),  Asbe  county,  on  a  spnr  of 

Phoenix  iiioiintaiii.  near  Lon;^  Sboal  creek.    Here,  at 
two  or  three  aput.s  ttot  far  apart,  were  found  pieces  ii]> 
to  50  poands  in  weiirht,  and  two  very  largo  crystals,  of 
ISS  and  'iS."»  ix)uini>.  vc>]n'i  ti\ d}'.     A  i  rv-tui   liall.  .'■ 
inches  in  diameter,  and  a  number  uf  art  ubjecUs,  all  of 
American  workmanship,  made  from  this  material,  were 
shown  al  liii  ('olumhian  K\i"wition  atChii-ago  in 
Another  tiud  ta  North  Caruliiui  wait  reported  in  LUdii,  1 
from  Bllun,  In  Surry  county,  by  Mr.  R  M.  Chatham,  j 
who  de>'  i  rry^tiil-         111  to  pounds  in  wiMolit, 

Some  large  crystals  are  also  known  to  have  been  found 
in  South  Oarolinn,  and  it  i«  ptobftble  that  much  roek  | 
crv^tal  ii<!:ipted  fur  n->'  in  the  arts,  exists  in  themoon- 
tain  regions  uf  the  South.  i 

Colomdo  bait  furnished  some  fine  material,  especuilly  \ 
thai  froin  Mt.   Aiitf-n.,  CliiitTcf  iMtinty.    A  ]K)lisbe«l 
•>  inches  in  diameter,  from  the  »umuiit  of  this 
mountain  was  exhibited  at  tiw  Columbian  Ebcpo^ition. 

A  tin<l  »)f  i'onsidenihle  ([uantity  was  n'ported  in  18'.H>. 
at  Clieyenne  pass,  Wyoming,  about  IS  luiiet:*  west  of 
Qh^T^ne  city,  but  no  development  at  that  point  ap-  | 
^jears  to  hnw  fici-n  uiiil.'rtakrn. 

The  (juarty,  ciysiais  of  Hot  Springs,  Ark.,  have  been 
known  for  many  year^  and  fumieth  a  constant  aource  ! 
of  business  to  the  farmers  of  the  sun-oundinj^  coiuitry. 
who  collect  tbom  and  hrinjr  them  in  liy  the  waf^on  load 
to  asell  to  local  dealers  and  lo  tourists.    These  cry«tal!» 
arc  n<»t  large  enough  to  yield  art  uiatehal,  but  they  ai-e 
beautiful  as  specimens,  either  as  ninple  crrntals  or  more 
fmiuenlly  in  groups.    It  is  estimated  that  in  the  year 
isjt»>  no  less  than  lu.OtH)  puuuda  were  gathered  in  Mont-  I 
gomery,  .Saline,  and  Garland  eonntioiJ  and  .sold  in  the  j 
city  of  Hot  Springs  for  ^i5,(Mjo. 

Oftlored  varieius. — Among  the  uuluied  varieties, 
besidea  amethyst,  of  crystalline  tpiartz  suitable  for  niw 
as  preeiouu  or semiprecions  stones,  two  are  important  - 
smoky  quartz  and  rose  quartz.  Both  are  found  at 
vnriouH  |K>int.s  in  the  ITnitcd  States  and  have  been 
mined  more  or  les,s  during  the  jmst  ti-n  x  earSt  although 
there  is  no  large  or  continuoui^  supply. 


Sw»i  i/  i/wirf:. — The  most  noted  place  in  which  smoky 
quart/  >  i  cui  -  is  at  and  near  Pikci  Peak,  Colo.,  whevo 
it  is  abunilaiit  in  line  t-rysbds,  in  a  coarse  gnmite.  as- 
sociat<»d  with  the  lH*)iutiful  crystals  of  gi-ecn  feldspar 
(anuizon  stone),  for  whii  h  that  locality  is  famous.  It  is 
found  also  at  Mt.  Antero.  in  ( 'olonido.  where  the  smoky 
<|uartz  obtained  in  isfl  yielded  one  of  the  finest  faceted 
stone.s  in  the  world,  nteasuring  HA  inches  in  length.  It 
was  cut  and  exhibited  at  the  Columbian  Expoaition. 
Much  of  the  ronteria)  from  Fiices  Peak  is  sent  abroad 
f()r  cutting,  and  returned  to  }h'  sold  at  Denver  and 
Colorado  SpHnj{«,  Colo.,  ut  Hot  Springs,  Ark.,  and 
other  interior  re«ortB,  as  jewelry  to  tourists.  The 
annual  sales  amount  to  alK>ul  !?ll>,OiHj,  three-fourths  of 
which  is  for  cut  stones  and  one-fourth  for  specimens. 

Large  crystjds,  up  to  4  and  5  inches  in  diameter,  have 
been  eollectedat  Brandy  ci-eek,in  Lemhicounl  v .  Tilaho. 
They  have  been  found,  too,  at  Thr<H>  Mile  Gulch,  near 
Helena,  Mont.,  and  a  gigjmtic  crystal,  nearly  3 feet  long 
ail  !  weighing  L'^i  pounds,  was  f«>und  in  liXHi,  on  Clear 
cnH>k,  Jetferson  county,  Mont.,  by  Mr.  E.  P.  Chisolm. 
('rystals  hare  also  been  reported  at  points  in  Sonth 
Dakota.  \  considemble  quantity  occurs  in  roiun  .  tion 
with  the  colored  tourmalines  in  southern  California, 
both  at  the  San  Jacinto  mine  in  RlTemide  connty  and 

llm^c  ;it  Ml       filunili   ni  Sjin  Difg^i  i  Miinlv  . 

In  the  Iuu*t  very  tine  biuoky  quartz  has  been  found  in 
Maine  and  in  North  Carolina,  as  well  as  at  some  other 

point-.  Till-  specimens  fr  in  Mitim  mr  rticularly 
beautiful.  Crystals  of  iti>  pouniU  in  weight  were  re- 
ported in  1896,  by  Mr.  R.  M.  Chatham,  from  a  locality 
iii  iir  l'!!l;in.  in  Surry  c«iunty.  N.  f ". .  nnil  it  wasalrearly  wr-U 
known  in  the  neighl>uriug  counties  of  Aicxauder,  Hurke, 
and  Iredell.  In  Connecticut,  at  New  Milford,  some  SOO 
finittuls  of  smoky  (pmrtz.  worth  over  was  taken 

»)Ul  in  ItiOS.  liut  the  most  valuable  yield  lias  Ihmju  in 
Oxford  county.  Me.,  where  as  much  an  3  torn  of  cryS' 
tnU  wi  i<'  rejKirted  by  Mr.  T.  V.  Lauiib.  of  Portland,  as 
iiiiiml  ill  ISilT.  on  Mt.  .\patite.  Much  Iiils  been  taken 
out  siiMC,  lih  liiiiing  one  perfect  crystal  12  pounds  in 
weight,  and  a  ]M>lishe<l  Imll  :>  inches  in  diameter  has  been 
«  ul  from  material  obtained  here. 

Sote  quarts. — 'I'hv  d>-licute  pink  variety  of  quartz 
known  a«  row  quartz  has  long  been  obtained  at  several 
jMiints  in  New  Kiiglaiiil.  especially  at  .\llwny.  Stow,  and 
Par's,  in  Maine:  at  Soutbbury,  in  Conneclicut:  also  at 
Bedford,  in  Westchester  county,  N.  Y.  Though  a 
beautiful  material,  it  had  tMMm  little  used  In  the  arts  ur 
as  a  gem  until  quite  recently,  when  it  was  tried  with 
some  snooew.  In  ipineral,  and  particubirly  in  the  case 
of  the  (ipeeimens  from  the  localitien  in  Maine,  the  tint 
varies  grenlly  from  tin  aliiiosi  colorless  variety,  some- 
times o^mleticeni,  to  pale  pink,  minion,  and  deep  rose. 
li\*hen  cut  into  double  miW-iSonn,  or  balli*,  it  sonietimcii 

shows  the  a-.'tei'ia  etl'ect.  like  a  star  sapphire.  Very  fine, 
rich-colored  pieces,  partly  opalescent  and  in  size  up  to 
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ioT  5  incheti  in  diuneter,  have  been  obtained  at  Kound 
mountain,  near  Albany,  Me.,  and  a  ball  of  2^  incbeH 

iicr<)>s.  with  other  cut  oltji'tis  I'loiii  tbw  locality,  were 
»tiowa  at  tbe  Columbian  Exposition. 

Rose  quartz  oocnre  also  at  Acworth,  N.  H.,  in  tbe 
(•(•l(»hriit*'(l  IhtvI  lofuhly,  and  a  UwiS''  !<  i>rihi.s  iKUti'- 
rial,  some  live  feet  tsquara  by  luiU'  that  thickuei»»,  ha» 
been  set  upasa  monumentin  Franklin,  N.  H.,  to  the  late 
Walter  Aiki-ii,  of  that  phico.  Tlie  msuss  is  sonu'wliat 
iissured,  however,  and  rose  quartos  is  liable  to  fade  in 
the  sunlight,  my  that  neither  in  texture  nor  in  color  is  it 
adajili''!  f'H-  ninnuinents  or  otbi  r'  n^o  i>;it  nf  'itioi-. 

Ill  ISiti  the  wcurreiioe  of  roj*e  quartz  in  Irt^dell  aud 
Oabarrax  counties,  N.  C,  was  announced  by  Prof.  T.  K. 
Hruiiner.  Tn  "n  (ons  of  it  weri'  niincii  :it  Thor<^<:t. 
in  Jetierrtori  county,  N.  Y.,  and  its  presence  was  noted 
in  Colorado  by  Mr.  E.  H.  Saltiei,  at  tbe  headwaters  of 
Ctirniiit  crwk.  in  Park  county.  In  the  sanic  year 
MeHsrs.  M.  Uraveruian  and  W.  H.  Smith  described 
sevieral  places  where  it  occurred  in  the  neighborhood 
of  \'isjdia.  in  Ti  lan  i  ouuty.  Ciil.,  especially  uii  tlie 
Yokohl  river,  where  aliout  itibo  worth  was  iheu  taken 
out.  It  exists  in  aome  quantity,  and  of  excellent  color, 
u(  "^'nki.li!  'mA  Til rceri vers,  in  the  same  county,  and 
probably  ut  other  puiuttt  in  that  action. 

By  lar  the  most  extensive  oecurrenee,  however,  is  in 
the  Rliu  k  Hill-  of  Si»nth  Dakota.  Specinieft>'  wim-o  tirst 
brought  in  by  I'rof.  \\,  P.  Jenaey  on  his  exploriiijf  ex- 
pedition in  1876,  and  a  fine  display  uf  it  wan  made  iu 
the  South  DMkotri  Imildiiijrat  the  ("olunibimi  I'^jio^if ion 
of  ISiiH.  The  exact  locality  is  near  French  creek,  <> 
milea  east  of  Caster,  in  the  oonnty  of  that  name.  Here 

it  exists  in  fcrcut  'juantity  an<!  nf  tiiir<  t|(i!iHty.  outcrop- 
ping alone'  n  U'd}j;e  for  .'>t»n  ivvi  iii  a  vein  vuryinjj  iu 
thickness  l  idiu  a  few  feet  np  to  <>ii.  The  color,  asusual, 
ranj^es  thnmjjh  many  shiides,  from  faint  pink  or  e\  en 
white,  to  the  tint  of  a  ripe  walcrnielon.  uikI  in  j)laci's 
alti'rs  coniplctfly  within  u  few  inclie,s.  Contrary  to  the 
j,'encral  opinion,  there  is  no  evidence  of  its  fadinj,''  by 
exj)osurc  to  lijrhl.  for  outside  portions,  and  even  rolled 
bowlders.  sh<iw  in  some  cases  a  tine  deep  crdorine'. 
Thu-  Hi:  tin  ii  iitiin}.'  hu.s  been  carried  on  niiiinly  by  hand, 
umcli  in  tlie  niiture  of  ([uarrviug.  AIkjiU  tliree-fonrtlis 
of  the  atone  removed  is  rejoeted  as  ia<-king  coloi-;  the 
rwit  in  sorted  and  aold  according  to  size  and  color,  chiefly 
to  dealers  and  coltectora,  at  prices  ranj^intr  from  5  to  S5 
cents  a  jxiund.  One  mass  weij^hinff  over  a  ton  was  re- 
cently sold  to  be  cut  into  table  top»,  3U  by  3ti  inches  in 
size,  which  were  sent  to  Paris  to  fill  an  order.  The 
]irodui-tion  reporteil  to  the  I'nited  States  Geological 
Sun'ey  amounted  to  i  toun  iu  IW2. 

Amefhynft. — Amethyst  is  a  variety  of  quartz  of  a 
deep  purple  or  bluish  violet  color,  sha<lin^'  almost  to 
pmk.  Like  ordinary  quartz,  it  i^^  eomposed  of  silica, 
and  the  eolorinjr  duo  to  the  presence  of  oxides  of 
manjahi  ~(  and  iron.  Its  haidness  iis  about  7, and  it-< 
specilic  j^ruvity  u  i^lightly  above  2.^s>. 


Fine  ^eni  material  has  been  found  in  the  rnited 
States^.  thou>,>-h  nowhere  is  it  mined  with  any  r<  j,ndarity. 
The  localities  frotji  wLii  !i  !!m'  tinc-t  --j.i  ,  itni  n-.  l  omc 
are  in  2liiainc,  Peunsiylvauiu,  North  Curuliuu,  ^southern 
Virffinia,  and  northeastern  (>eor|^ia,  and  several  discov- 
eries have  iK'cn  nun!''  n  i-.ntlv  in  tin  ^^^  ,t.  T'lc  tnain 
developmeiitt,  within  the  la.st  ten  yeur!>ure  the  following: 

Deer  Hill  and  Stow,  in  Maine,  were  noted  localitjes 
some  time  ayo,  bnt  have  not  yielde<l  nnicli  lately  At 
Denmark,  however,  in  the  same  t»tate,  Mr.  G.  K.  llowe 
obtained  many  fine  crystals  in  18d4,  and  had  a  nnmher 
of  {r»'nis  cut  that  \\  l  i  e  \  ery  richly  colored'— equal  to  any 
Ivom  tbe  Ural  niountuiim. 

Another  old  locality  was  Upper  Providence  town- 
>hi]i.  ill  Ilrlinvur.'  i  .mnty.  I'li.  H'M-c.  in  l^^'.M.u  larjfe 
amount  of  umetliy.st  wjls  obtained  thut  yielded  gemi»  of 
the  finest  quality,  one  of  which  was  of  83  camta;  and 
another,  still  larpM.  in  tlie  Lea  collection  in  the 
iSatiou&l  Museum  ut  \\'u.shington. 

Virginia  has  only  recently  come  into  notice  as  a  pos- 
sible source  of  amethyst  pHxIuction.   In  is'.ti'  !(■-  ■  ■(  <  ur 
rencti,  in  beautiful  cryvtab,  wait  announced  ut  two  points 
in  Goochland  county,  by  Mr.  O.  L.  Chase,  and  also  near 
Liiviip/~t<<n.  (I v!iiit"\'.        Mr.  r.r-iiiiiniin  l>i!lr)ii. 

Ill  a  promising  lo<'ality  was  discovered  and  opened 
in  Amherst  county,  near  Lowesville. 

North  Carolina  has  for  years  yielded  more  or  less 
I  ametbystt  at  variuuA  puinlM  iu  Buike,  CataMija,  Iredell, 
I  Lincoln,  Wake,  and  other  counties.   In  1901  mining 

I  was  bepun  in  ^Tr^^•nn  cniinty,  uri  Tesanty  ci"ci^!j.  ■vvhi*re 
I  a  large  vein  tiiivei>ing  ii  decomposed  granite  had  (>oen 
exposed  by  a  landslide.   Several  thousand  dolkr^ 

I  worth  of  material  was  taken  out.  as  rich  and  fine  in 
quality  as  any  ever  fomid  in  tbe  rnited  States. 

Amethyst  of  excellent  quality  has  iH'en  occu.sion:dly 
ft)und  in  Aiider^oe  <  <Mi!it\  ,  S.  C.  in  Hull  ainl  liiibmi 
<'ountiei«,  (tu.,  and  at  Amethyst  mountJiin,  in  (iillespic 

county,  Texas. 

The  western  sources  of  produ*'ti»)n  are  chieHy  in 
Montana.  In  l!^'.*-'*  a  crystal  vveighinjf  [Kjunds  wa.s 
found  at  (iranite.  and  in  1900  remarkable  discoveries 
were  nuule  in  JetfeiNon  coimty.  some  22  mile-^  «-nuth- 
'  ea.>tof  Hutte.  by  Mr.  A.  P.  Pohndorf.  Here  amethy.st 
oci  urs  in  tine  crystals,  curiously  minj,d<>d  with  quarts 
iKilb  colorless  and  smoky.  Crystals  of  blac-k  tournia- 
Ime  so  penetmte  the  tpiartz  us  to  render  it  opaque. 
Tbe  amethyst  itself  is  free  from  these  indnaions,  thouj^h 
sometimes  it  forms  paits  oven  of  the  same  erystals. 

in  ( 'oloiado. amethyst  i.H  re}>orte(l  from  Crip))le  Creek 
and  from  localities  in  Park  and  Mineral  counties,  but 
no  special  data  have  been  given  m  to  tliese  occurrences. 

Grood  material  baa  been  brought  from  two  or  three 
|R<itits  in  Alaska,  but  there  has  been  no  development 
I  ati  yet. 

I     Q*tarlz  ;)«S<Mes.— Natural  rolled  pebbles  of  quarta, 

of  various  colors,  are  oft'-n  I'l  anlifnl.  sutliciently  so 
J  at  time8  tu  be  applied  to  »unie  use-,  in  the  urtis  or 
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for  eho^ip  jewel ijk  .  At  many  points  along  the  Atluii- 
tic  coast,  visitora  to  the  aeauide  resorb*  gather  peb- 
bli's  o(  lilt  met  ivi'  aspfft.  csjMM-ially  tliosv  of  coloi-li'ss 
tl'Uii'^|>;irfnt  <)niirt:^.  and  ^ioiut^' times  iiuve  llieiii  cut  ah 

souvtMiirs.  Tiifsf  tiire  the  so-rallcd  Cnpe  May  dia- 
mon>l>,  and  tiicve  i>  ipiiti'  an  in(lnslr\  at  many  resorts 
in  gutbf  riii^  ^«l)liles  to  cut  for  gemi*,  wtal-i,  »^t4-.  A 
good  deal  of  fraud  is  also  pnu;tioed  upon  lisitoK, 

all  niMtif.iM-  nt'  ."T-nainents  l»ein>r  sold  as  matei-ia! 
foniiii  ill  ilie  \n'iiiiry.  Ac  Narniff.nisett  I'ior,  U.  I., 
some  loi-al  dealers  and  Inpidnries  Uavc  been  known  to 
sell  toreii,'n-ent  qiiartz,  cairn^ronii  >toiie.  lojiaz.  eroeid- 
olilf,  Ccylouese  moonstone,  and  e\en  ifla-^s  as  <t<>n<  s 
fltHU  the  bench.  In  some  ca.^es  ))ehliies  found  t»y  vi.-i 
toit*  and  «Mi(nist4'd  to  lapidaries  for  enttine-  iun  e  Ix-en 
replaced  l)y  eiil  sione.>  iuipurled  from  Hoheuiia,  Oiden- 
bari^,  and  the  .Inra.  where  euttin^^  is  done  on  such  a 

larjfB  scale  and  at  siu  li  low  wai.'es  ihat  the  stone^^  can  he 
broujfht  here  at  oiH'-tentli  of  the  eost  of  (ultinjr.  tlie 
material  itself,  in  the  cas(>  of  tjuart/.  Iia\  inif  hut  small 
valuu.  The  annual  prt)eeeds  f  rom  Ihe  sale  of  vut  stones, 
an<^  th<»  money  ex]>eadcd  in  enttlnsr  them  at  these  and 
ollwr  resorts  throughout  the  country,  may  amount  to 
t20,(JU0  or  more  a  3'ear,  and  the  sale  of  specimens  to  a 
like  stun. 

Anotlier  injreniotis  fraud  has  heen  practiced  at  Hot 

bpi-iiigM,  Ark.,  where  clear,  rolled  pebbles  of  coiorlew 
quartz,  fonnd  on  the  banks  of  the  Otiachita  irror,  are 
in  special  deniantl,  lieinij  more  vahn>d  for  <  uttincj  than 
the  crystal.^  ot'  the  vicinity,  because  of  a  mistaken  idea 
that  tiiey  will  cut  into  dearer  genu.  Fine  pebbles  of 
this  kind  aiv  scarce,  and  so  they  have  heen  artiticinllv 
imitated  by  putting  a  number  of  crystals  into  a  box, 
which  id  kept  rerolTinff  by  waterpower.   In  a  few 

days   UUltual    att  t  it  i.  ^ii    Im-    i-nflrNl    iitid    l'n;iL;'liriicil  ('k> 

crystaUi  into  t>eautiful  pelildes  m>  heautiful,  indeed, 
tluit  an  expert  can  diatingnish  tbem  from  the  real  ones 

hv  their  mori-  ji.  !  I'.  rt     l.;ti         r»f  snrface. 

Along  the  coast  ot  I'alifonua  and  Orejjon  there  are 
varioua  localities  where  many  very  attractive  pebbles 

of  chalct^dony.  a<^at»',  etc..  are  found.  Tlic  [iiiiii  ip;d 
beaches  are  at  Crescent  City,  at  the  northern  extremity 
of  California;  Pescadero,  some  2S  miles  west  of  San 
.lose;  and  Redotido.  a  few  miles  south  of  I.fi-;  An'_'eles. 
These  jxehhles  an*  very  ahiuiduiit  and  iu  yr. -it  \  iriety, 
and  are  uuich  souf,dit  hy  visttova.  Ahny  are  ])ut  up 
and  r-cdd  in  bottles  of  wiiti-r.  to  preSA-rve  tii<Mi  liri'_'ht 
colons  aii<l  marktnjjs  and  their  tiunshicoucy ;  and  umiiy 
are  drilled  and  xtmnv  to  make  chains  and  sinular  fancy 
ornnment.-.  .Sonic  of  those  at  Pescadero  are  little  hol- 
low fjeixles  of  chalccihiny,  o<'casionally  an  inch  lony, 
inclosinj,'  a  liipiid  with  a  movini,'  l>uhhle.  Tiiese  little 
natunil-sealed  Aa»k»  are  found  alilo  on  the  beach  at 
TarniMi.  Florida. 

There  ait*  likewise  many  inland  localities  -several  ir) 
California,  especially  on  the  shore  of  L«ke  Taboe;  also 


,  iu  Golomdo,  and  the  Iteachcs  of  Luke  Jsuperior — long 
I  famoiu)  for  their  ai^ate  pebbles,  chloraatroliteis  etc. 

Ow  special  use  of  (piai'tz  |)ehldes  in  ornamental  art 
I  work  should  be  here  nlhided  to.  On  Plum  Jisland,  in 
I  Lonjr  iHland  sound,  there  are  quantities  of  pebbles  of 

colored  cpiartz — amethystine,   smoky,  yell:  -v.   ,  r,.. 
Ijrouylil  dowH  hy  glaciiil  action  froni  the  crystalline 
I  i^ks  of  CSonnecticut  and  tt>lled  ami  rounded  on  the 

islanil  iM'acii.  The>e  Iiave  fu'en  used  in  a  ^■l!■rv  etTective 
mauner,  in  the  sanie  way  as  rounde«i  ))ieces  «d'  cul«>red 
I  gla<f!s,  by  leading  them  for  sen-ens.  sliadcs.  etc.,  toghow 
thi-ir  lints  1>\  tnui>niitte<1  hjrht.  This  application  was 
introdnicd  about  ISJtT.  hv  Mr-.  Louis  C.  Tillanv,  of  New 
York.' 

A'/c/'  I'll-/  r/i/i/j;  i/'i/.i/. — These  minerals  are  forms  of 
ijuarlz  (silica),  hut  ditler  from  those  i>rc\  iousiy  noted 

I  in  being  noncrystalline,  or  at  least  the  crystalline  struc- 
ture, [f  present  at  all,  is  tmly  disc-ernihle  hy  the  mi<-ro- 
scopo.    They  are  also  never  transparent.  Init  vury  from 

I  translucent  to  ta'urly  op-aque.  With  the  e.^coeption of 
cH>lorles»  chalcedcniy  or  white  carnelian.  they  aiv  vari- 
ously and  often  ri<'hly  colored  by  metallic  oxides,  prin- 
cipally tbo^  of  iron  and  manpinese,  and  t  nni.h  a 
number  of  seraipreciooB  stones  that  have  luug  been 
favorites  in  jewelry  and  art  work. 

There  anr  many  localities  in  the  Fuited  Stiites  where 

j  handiMmo  agutea  and  chalcedonies  occur,  and  some  of 

I  tbeae  may  hereafter  be  oommercuiliy  developed.  Bui 
111.'  I M  cption  of  t!n'  tittif         trade  in  aerate  and 

icliah'cdony  pehblcij,  already  mentioued  a.s  carried  on  at 
certain  of  the  beach  resorta  on  the  FlaeiBc  const  (see 

quartz  pebble-^,  n'jisvc).  uiul  likewise  to  souu'  extent 
with  the  apite  p(  lililes  ot  Lake  Superior,  there  is  hardly 
any  contimious  prudaction  or  sale.  At  one  point,  how- 
ever, a  deposit  of  ajrate  occurs  that  is  utu  ipialed  in  the 

1  world,  and  dcj^erves  special  numtiou.  This  is  the  atfa- 
tized  iaateatyine  Chaleedony  Park,  of  Arizcma,  where  un 
area  of  uiany  scpiare  miles  is  strewn  with  lojjs  and 
trunks  of  an  atu-ieiit  {irowtli  of  trees,  now  couij)h'tely 
altered  to  silica,  and  slaiui'd  with  the  richest  and  most 

I  varietl  hue.s  by  the  oxides  above  nauu'd.  Silieilied 
wood  is  by  no  jueans  uin.'onuiion.  Init  it  riirely  presents 
such  l)eauty  of  colorinff  a.s  here,  where  fallen  and  broken 
trunks  many  feet  in  leug-th  and  ranging;  up  to  as  nuichas 
4  feet  in  diauu-ter.  with  the  woody  structure  perfectly 
visible,  are  <-onvc!tc  i  into  agate  and  chalcedony  of 
every  mingled  shade  of  red,  brown,  and  purple,  ^liea 
iwlwbed  this  makes  one  of  the  mofk  beautiful  and  inter- 
esting ornamental  stones  in  the  world,  and  huii attracted 
<;reat  admiration  abroad  a^)  well  a«i  in  this  country. 
Splendid  exhibits  of  it  in  the  form  of  table  tops,  clock 
liases.  ]MHlestals  for  statuary,  and  many  kitids  of  minor 
articles,  h!l^  e  b(>en  made  at  the  Columbian  and  I'au- 
American  Expositions  and  at  the  Paris  Exposition  of 

'  United  ^Mee  Geological  Barvby,  "Minsnl  RsMmnoM  of  tb« 
United  States,"  1887,  page  14. 
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1900,  Tlioso  liave  Uceii  shown  liv  tlio  Onikf  ( 'niiipuny. 
of  Bionx  Kiills.  S.  Dtik..  who  ohtsiiticd  ii  i«r>i;tMun()Uiit  of 
theniatorial.iuul  ct  ccKHl  nuu  hiniTv  iiiid  polisliinirwuik^ 
at  that  pliuc.  o|M»iiit(>tl  l>y  watfijxivvor,  luid  su(«(<iMh'<i 
in  pTodu(-iii<r  bi'mitifiil  result.-.  I'lcviously  tlu  iv  hud 
l)i><'n  iHi  j>Hlishiii<r  wiirks  in  tliis  couiitrv  (hiil  (-(iultl  d«>al 
with  hirjTo  pieces  of  ii  uiitdM'iul  us  hiird  us  tinur'tz. 

Tho  Kx-alilv  is  in  AjKic-ht'  f(»nMty.  Ariz.,  m  miles 
south  of  the  Soutliern  I'acitic  Kuilmiid  from  Aduuuina 
stattou,  uot  far  from  the  town  of  IIolbixx>k.  It  t<jn 
sists  of  tlireo  open  vailevs  ov  <Todt'd  areas  among  a  wil- 
(lorni's>  of  nifsas  and  hnttcs.  The  logs,  nioro  or  li-ss 
shattort>d  into  pitHcs  and  fraj.'^inont'*  or  cvliiidrical  t  toss 
sections,  lie  nlon^^  these  valleys  hy  thousjuids.  havinj,' 
been  washed  out  of  the  rath' i  <oft  sandstone  that  for- 
merly covered  the  wholo  r«  ^  i  d.  and  which  still  nMnains 
in  tlieinten'eillinglMll>  >  hI  attes..  At  mim  ]H>ints  tin 
logs  inay  lio  seen  in  plucu  iu  the  tiandiitone,  especially  at 
the  celebrated  "chftlt^edony  bridgfe,"  where  a  lar^'e 
trunk  s]>ans  it  }ruily  vm  i  in  tin  side  of  a  small  Idll. 
Creola}{iciilly  the^ie  btnla  bcluu^  to  the  Triable  foinia- 
tioUf  eqiuvalent  to  the  brown  and  red  mndfttones  of 
New  Jersev  and  the  ('ot)ni'eticnt  valley.     Uiit  the  trees 

grew  at  a  somewhat  earlier  time,  uud  were  overthrow  ii 
and  bnried  In  the  sandstone  when  that  wo^kid  down  hy 

an  invasion  of  tlie  Trin-sie  s(>;i.  These  ]K)ints  have  lieen 
full^'  determined  by  i'rof.  Ijcster  F.  Ward,  of  the 
United  Stotes  Geoloirical  Survey,  in  two  visits  to  the 
rejjion  in         and  I'.Hil. 

This  Imutiliul  material  exists  in  very  large  qtmuli- 
tie^i.  bnt  since  acceiv;  has  been  made  more  easy  from 
tlf  i;iilrii;id,  toiiri.-ts.  vandals,  uinl  ^jxTulators  liave 
been  cuuiiny  in  and  there  haa  been  dui)}fer  of  seriously 
despoiling  one  of  the  iuo«it  remarkable  natural  cnriosi- 
ties  in  the  conntry.  Soim  }  <  ar>  tij^'o  the  lej^islatiire  of 
Arizona  petitioned  Congress  to  .-et  ajwrt  the  ( 'haleinl- 
ony  Park  as  a  reservation, and  thi^  course  wan  Htmnf^Iy 
reeonwiiended  by  Prof.  Lester  K.  Waitl,  after  Ids  i-eeent 
visit**.  Of  cour.-e.  under  ( Joverninenl  eonti-ol.  a  judi- 
dousand  msonable  i  < m  of  muterial  for  use  iu  the 
arts  is  DOW  pemntted:  and  luuler  siieh  supervi^on  a 
permanent  supply  for  legitiinute  pur|>u8ea  will  be 
assured,  but  spoliation  and  specnlation  will  be  properly 
prevented. 

He  yield  reported  in  the  last  five  years  has  risen 

steadily";  it  was  ^I'.OiMi  in  Iss'S.  i?:i.O<Mt  in  1S!>9, 16,000 
in  lt»oo,  and  *<7.iNio  In  litol  and  also  in  llio-j. 

<  7i,'t/^"j>i  ''-it .  — Another  seinipi'eeious  stone  which  has 
been  developed  in  the  I'uited  t^tates  williin  the  \M\st 
decade  is  chrysopras<',  a  chalcedony  of  a  lijrhi  jfieen 
(•olor.  eau.sed  by  the  jnesence  of  o.xide  of  nickel.  This 
Stone  has  been  highly  valued  for  centuries,  but  iei  of 
rare  occurrence,  and  most  of  that  used  in  jewelry  and  in 

the  arts  has  been  obtained  from  S:!iv.i;i.     Its  existence 
iu  North  Auiuriea  had  bceii  re<-ognized  at  s^ouie  puiut«> 
before^  but  the  only  promisii^  locality  was  at  Riddles, 
S0223-M  67 


l)ouf,das  county.  Oret;.    Mr.  <ieor<re  W.  Smith,  a  sur- 
\  ryor.  obtjiinetl  specimens  in  Tulare  county,  Cal.,  as 
far  back  as  is's.    'I'bese  he  >ubmitb  <l  to  experts,  who 
pronoun<'ed  them  to  Ih'  tru<'  chrysopmse.    The  lil'st 
who  positively  idetitilied  ihein  as  such,  by  actual  deter* 
ininatiiiii  i  f  ihe  inckel  oxide,  was  Mr.  M.  Hniverman, 
of  \'is44rui.  I'ulare  county,  who  is  well  kutiwii  for  his 
eutliusiasui  in  locating  and  collecting  California  min- 
erals.   Ftoiu  (hat  time  spocintens  were  j^athered  and 
'  sent  «|iiile  wiflely  to  museiuns  and  cabinets;  luit  not  for 
some   .    ii-   ^viis  its  commert^ial   \alne  appreciated. 
,  When  that  iHu  anu-  known,  systematic  dev<dopmeiit  was 
attempted,  the  ncif^hborliood  wius  prospected,  and  other 
occurrences  disco\ cicd.  so  tbat  now  there  are  not  fewer 
than  live  localities  in  Tulare  county  whore  chrysopraso 
is  known  to  occiu'.    The  tirst  of  these  to  bp  diaeovercd 
was  the  oiu>  lit  Venice  Hill,  12  miles  northeast  of 
\'i8alitt:  the  utlttTc*  ai»  on  Stokes  mouittain,  on  the 
ThIp  ri\  er.  on  Doer  creek,  and  at  Lindsay,  16  miles 
south  of  \  isnlia.    Mr.  Hrav<>rman  lia.s  been  active  in 
1  the  search  for  tlie4ic  localitie:!,  and  haa  pre.seuted  to  ttie 
I  Oalifomia  State  Mining  Bureau  a  very  fine  specimen 
from  the  last-named  place.    The  veins  which  it  fiums 
are  (d  no  great  ibiclineas,  and  much  of  the  luateruil  is 
tlawed  and  cracked,  or  too  pnlo  to  be  valuable.  Still 
a  larf^e  <p»antity  of  tine  ■  Iji;  uprasc  ha.s  Iwen  obtained 
I  and  cut,  from  these  sovvml  localities,  esspeoially  the  last 
I  two  and  the  Hvst.   The  total  production  for  several 

\  eurs  did  not  much  exceed  i?ltM»  annually,  but  since  a  new 
1  company  took  up  syatemativ  work  two  yearn  ago  the 
I  yield  rose  to  $1,500  in  1901,  and  SlS.OOO  m  1902. 

Most  of  the  material  is  cut  into  s(puires.  ovals,  etc.,  for 
I  rings  and  studs,  aud  into  ^imall  piecet»o£  variouti  aliapes 
t  for  inlayinj,' as  mosaic. 

Within  the  past  year  a  proiinsin>;  locality  has  becu 

disiovered  in  iNorth  Ouroiina,  at  Morgatdiili,  in  Bun- 
I  combe  county,  some  16  miles  from  Asheville.   Here  it 

(n'curs  in  several  panillel  .seams  or  veins  ((uite  near  to 

each  other;  the  color  is  pale  at  the  surface,  but  beconiets 
I  deeper  below.   No  extensive  work  has  yet  been  done 

hell  ,  ;ilt Iiiuil;!;  m'Iii.  '.erv  rich  jrreen  ntaterial  has  been 
I  cut  uud  placed  ou  the  market,  and  the  outlook  is  favor- 
I  able. 

.)/'«■■,         .    Til."'  iiaiiii^  :r^;it(>"  is  applied  to 

a  voiiety  id'  traiLsliiceiit  chalcedony,  usually  nearly  col- 
orless, that  is  penetrated  by  minute  branehing  or 
'  "dendritic"  (tree-like)  crvstallizat'nn-         nvide  of 
I  mangauc^  or  of  iron,  the  former   lilack.  the  latter 
t  brown  or  reddish.    It  has  lonjr  been  a  favorite  .semi- 
precious stciM'  111  Euroj)eiind  the  KnM.  l>:il  lai  jiii^ces 
arc  rar«'.    rsriiail  rouuded  ikmIuIcs  of  it  ;iro  rilnmiluni.  at 
various  places  in  the  West,  particularly  in  Wyoming. 
In  lM*:i  lar^'o  mas.ses  were  found  near  Huit  \  ilK  .Wyo., 
,  occurring  iu  a  vciu  8  or  10  inchesi  thick  in  luuestonc 
j  Slabs  of  2  or  3  feet  in  length  could  be  taken  out,  accord- 
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ing  to  Mr.  H.  A.  Crane,  of  Hiirtvillc,  who  (Icscrilwd 
its  occurrenct»,  and  ta)>le  tops  made  of  it  were  shown  in 
the  Wvoniinf;  section  of  the  World's  Cohinihiun  Kx|)o- 
sition  lit  Chicaifo.  Tl»e  translucent  white  shibs.  with 
moss-lii^e  markings  in  Idael^,  arc  very  beautiful. 


Two  other  localities  in  which  tine  mo&s  agate  has  Ijeon 
found  are  reported  in  Wyonung,  one  47  miles  and  the 
other  7-">  miles  northwest  of  C'lieyenne,  No  ini{xirtant 
developments,  however,  appear  to  have  been  made  at 
these  point-s. 


Table  4.— DKTAILED  SI  MMARY:  1SI02. 


United 
Blatea. 


Number  o<  mlncw  or  qoanlra  

Nnnibrrof  npcratoni  

ChAmrltT  <»f  nwiirnihip: 

IiKlivUluiil  

Firm  

ln<'iiriM>rnlc<l  coinpnny  

Itelarjrd  offii-inN,  rlrrku,  etc: 

TkIiiI  miiiilxT  

ToUil  iMilurli-»  

Urtlrrnl  nfliiN*l»— 

NiimtM-r  

SHliiri(!)t  

Suin-riiKciKli-ntii.  iii»iuiK<'ni, 
Hm-iiH'ii,  snrvryont,  i-ti*.— 

NiimlKT  

Suliirif*  

Furt'tiifii  ijrluw  ^rouod— 

KiimlKT  

Siiliirlfsi  

nvTkf— 

Number  

Salnrli-s    

Wa(te-««nn'r«: 

AitxriXKiv  Kvvrenv  number  

AH(r*K«tP  Mr«ite«  

Atwivp  R-nitinil — 

Ttitnl  iivi-mKi' number... 

Tiital  waKt^  

Eni!iiif^r«,  llri'mtM), 
nod  other  me- 
ch»nle»— 
AvemRe  number 

Wii(je»  

Hlnpra  or  qnarrr- 
men— 
.\ver»|je  number 

Whkv  

All    other  w«ki-- 
onmrn*  - 
Averaiti*  number 

Wii(fe»  

.  f  jroiind  — 
TMal  MVcrHjin-  uumlH-r. . . 

Tnul  wiiKn  

Mlnerv— 

ATemKo  number 

WnKO*  ,. 

Miiirrx'  heliKTu — 
.V  vcrnK*'  n  umber, 

Wiu:t')i  

All   otbi'r  w«fe- 
«»mi'r»— 
Aventice  number. 
Wage".  


46 

U» 
1 

10 

22 

3 

12,  .wo 


1.1 

<21,247 


«2.;60 
4 

t2.1IHI 

I0« 


f-'H..  (i  n 


4 

tt,m 


QUI- 


Muii- 


Xi-w 
Mex- 
ico. 


AH 
other 
■tHUa 
and 
teril- 
tiirte*.! 


Ki,4i«;  fi. 


s  1 

no  ;irn) 

K  ,'UK 

■■»! s 

:i  10 
*12,710 


1 

{1,M0 
1 

MOO 


2 

1 

89110 


SSI,  Ciss 


12 


a 

t3.2»7 


14 


1 

IflOO 


14 


t«,!»7   $14,760  iSio.oca 


X 


2 

«1.219 


 I  S7. 487  93.278 

7  I»  I  14 

ii  10  14 

»4.4a)  512.         W,  155 


S..,44.S 


s 

•2.  too 


6 

l>,010 


WW 

Sl,200 

11 

>I3.''*I 

SJ2.W7 

•-•1 

11 

.Ml 

10 
fT.SSS 


4 

<2,3t0 


AviTHKP  number  of  wase-cHmer»  at 
'■jKH-iHcd  dully  r«te»i  nf  |iuy; 
MnehinixlK,  hliii-k»miihK.  rar- 
pfiitftv.nliil  oIluT  lae<-luil]ir»~ 

rj.Oi)  liiS2.Jt  

S8.1II)  111  $1,24  

Mitien  or  iitiarrrmpn — 

»l.ii()iiifl.i4  

»I.5lMciS1.7«  , 

tl.r.'i  IlJI.!!!!  

In  S!.-J4  

t2.iiliift!.»ll  

K.-'pll  loK!.;t  

»2.T."i  liiSJ.!l!l  

SLtKI  li.Sl.Jt  

^..^OlnSLTl  

SJ.T.iliiSI.W)  

MluetH'  hi-liHTi— 

»:t.lll)l(iSI.2l  

All  iiilii  r  « iiKi'-wrnen" — 

Jl..'i«lngl.74  

S2.lWlciS2.2l  

J2     luK. 411  , 

82  511 1"  82.74  

82     to  82.911  

SI  (HI  to  »;l,2l  

Avrriic*'  niinilH-r  nf  u-nKi^i^mer« 
t'uiiiUiyt^liluriiu'iWCli  junnlli; 
Men  lii  .>  ittn  mid  over— 

.lanuar}'  , 

Feliruury  

Mureh  

April  

May  

June  , 

July  

AUKUM  , 

September  > 

tX'Inlier  

November  

Ile<'ember  

MliteelluueonH  exiaMiw**; 

Total  

KoruUUi<  iiml  rent  of  mliH' 
nnd  iiilnlnK  pliint  

Hrnt  of  otnei-,!,  iliKllr. 

uu'e.  iiitrnrtt.  iiimI  other 

HUiidriiK   

COHl  of  ^upplk*^  mill  IimtedaU  

Value  of  pMilui't  

I'owerowntHi: 

Total  horM  jifuver  

KnioiieM,  fcloHm — 

Number  

Hor»epower  


irniled 
Statei. 


K 
BO 
»7 
112 
100 
141 
140 
I2D 
lis 
'.*l 


817, 


Cttli- 
fomla. 


All 

Vi.«-  other 
Mon-  iitaleg 

terri- 
tories." 


U 
12 
13 
41 

.M 
ft! 
01  I 
«B  < 
«1  ! 
2* 
12 
9 

JSilO 


11 

ti 


III 

JO 
42 
31 
31 
31 

a> 

31 
31 
3l! 
44 


II 
II 
It 
II 
11 
II 
It 
II 
II 
17 
26 

a»i 


>1.BOO,  83.183 
  8437 


Oil  I  »l.S«s  S-:;j 

7S1    87,113  SS,'/j' 

lao  s&.ooo  »iir>,n.>j 

i,-<i  7.-> 


'iVtll 
»J,  JIM 


4  I 
lU  I 


1  t 
» 


2 
Ml 


_«MMtbl 


■  dMrlbuted  an  foll<i»!<:  Arkiiiixiu-.  Arizona,  4i>  il  niine  >,  ('•iliirmlo,  'St;  lilahn,  1;  .Mitiiie.  y,<.  Mlntii.>olu,  110;  N'evadA,  8  <1  minei;  Xew 
OonUim,  IB  (1  mluey;  I'uuttsj'lvaiiin,  £6;  Huulb  OaroUiia,  i;  ijouth  Dakota,  8;  Virginia,  3:  Wyoming,  3. 
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TALC  AND  SOAPSTONE. 


Bj  JosRPH  Htdb  PjtArr. 


Trtk'  and  soup>itoi)0  have  usbumcd  a  vm  v  iiniK^rliuil 
plai-c  amoh^  the  mi  nor  minerals,  and  in  i-i>si)r(t  to  tlu> 
\alu<>  of  the  ])rodiicti<)ii  nro  iiour  tlio  l)Oftd.  This  is 
duo  iii>(  so  imu'li  to  tlie  varioty  of  uses  to  which  they 
are  put  a^  to  tiic  vorv  n>iiiai  kal>l<"  };iv)\vth  intheutilm- 
tioii  of  talc  ill  thi'  tiiaiiiifactuio  of  iKipor.  for  nearly 
iwo-tliirds  of  (ho  vahu- of  tin-  prodiiciioii  in  T.Mi^  was 
ii-i  I  I'll  ihi.s  purpose.  Statistics  for  tide  and  soapstone 
incliidi'  a  small  jirodiictitm  of  scrpcntini'  and  llic  jiro- 
diiction  of  pyrophyllitc,  both  of  which  arc  uiiiicd  and 
Mfled  for  (he  sMim  purpoma  w  thoee  for  which  talc 
is  Ptiiployed. 

Ill  treatiiiji  the  slalislics  of  the  talc  uud  soapstono 
iniiiin>r  industry  it  is  necehK^ry  tO  ioclttde  also  the 
«tAti«tie8  of  the  utuiiufiu-turing  processes  ^\hich  are 
oondncted  at  the  mines  under  the  same  manu^eniont.  as 
the  financial  and  other  details  are  inseparahlo.  This 
method  has  been  ca«t(Hnarj  since  the  census  of  liiitiO, 
which  was  the  first*  census  to  giro  statistic))  for  this 
jndnstry. 

Tabi.8  1. — CbmparatiM  mmmary:  ISeOUitHOS. 


Number  of  nliw*  or  nvr- 

rie*  

Niimlwt  o(  goeiatem.  

aa]ailMlolBaMli.d«fei>«(a.r 

Knvtwr...  

SaMw...  

WMS^wmon: 

Avent*  mmter.  

Waec*  ,  

Ifia»eUaiieMui«if|MBMi  

Oo>t  ortupfillc* — ■■  — 

nU  

Pni'luci 


QuutilR}.  mmM  UMU  

Value.  


30 
75 

Mb  US 

vt,m 
tt,uis,i6; 


J88t 


(•) 

•16, 4U 


ISM 


II 
i'\  I 
'   ITS  I 

12,  SSI  ' 

si-i,:». 


1»T01 

■1  r. 

}:! 

t>; 

"4 

(•) 

27 

(10.104 

4S6k3i» 

•nnM>itii'iiri"ii      '  HHL|t>lllU«■«oT•ll,ar«pl•oell,*lDlls,•ltdl^bu^ll■." 

i  Nj>i  n'[>orlt'<l. 
'  K'-liiliUj'hiut'liI'. 

*  \<>l  ri-|Hirl..|  ^1 
.    ■' Suljiri*..;  itirlliil><<l  ill  wntit'^, 

^'  Kon-nn  II  iiu  liiih-tl  in  vini:<'-rurn»T* 

rThc  ('ni(c<i  SUlo  >j««l«(ri«al  JiHirrcy  tepoila  KMM  *iu>n,  kHu,  valued  ol 
tl,14a,an.  wueh  HwluaM  m  abgn  tan»«l  mpMmw,  vrntavd  •tlx.no,  uaed  h 
ft  nlaenil  plgiMBt  and  *o  MfMHad  Itgr  tb«  Cbtmw. 

The  industry,  as  will  be  seen  by  the  table,  increnged 

from  a  product  in  \sm  valued  at  ^;:i7.(>(>H  f.i  <iin  in 
lyo2  valued  at  ii!il,ia»,lt)7.  From  l»7o  to  IhSO  there 
was  a  falling  off  in  value  of  $67,730,  altbong^h  them 
were  :"i  more  mines  or  *'stalilishmeiit.s  in  nj'i  i;i(ion  and 
104  uioro  emplujees  eii^piged  iu  the  work.  1  his  prob- 
ably can  be  accounted  for  Ijiy  the  fiaet  that  a  number  of 
new  properties  were  being  opened  and  developed,  and 


tiiis  developmcut  rcijuiied  u  large  iucieajie  iu  the  aiun- 
U'r  of  employees  without  resultintf  in  production  ttxc 

the  ciirretil  yeiir. 

Only  iIjc  .-lalisties  for  New  York  and  North  Cai-olina 
can  be  j,'iven  scptirately .  as  there  were  not  more  than  2 
pntdiieets  in  any  of  the  other  .states.  There  were  20 
mines  in  ojienUion  in  the  I'liited  States  diiriiif:  IDOi,  of 
which  <•  were  in  North  Carolina;  4  in  New  York:  '2  each 
in  Maryland,  Peiinsylvanitt,  and  Virgiiiiit;  and  I  each 
in  California,  (ieorfjia.  Massachusetts,  and  New  .l«'rs<'y. 
Thirteen  mines  were  reiK)rted  idle— 1  each  in  CaliftM  iiia, 
.Maryland,  MascoK-Uii^etts,  North  Caix>liiia.  and  Ohi<i:  i! 
each  iu  New  Hani])8lure  and  Virginia;  and  4  iu  (Joorgfia. 

GapUai  st'^-i  <>/  rneovperah  'l  <■»«' jKtm4)i»—Ot  the  20 
TTiines  reported,  \?>  wpro  opentted  by  incorporated  com- 
[)anios.  4  by  indivi<luals,  and  :-I  In'  tiiTDS.  The  details 
of  the  capitiil  stock  and  funded  debt  authorized  and 
issued  by  the  13  incorporated  compinies  are  shown  in 
ihe  following  tablet 

TuKsfl, — QapUidiuutian  uf  inaji-jrorukil  cumpamv:  /S0f. 


NlikiIjl'X  of  itH'MriKfnitc.lt'uuitmuka.... 
OplUU  !>iuuk  uun  butulii  IbsimnI  .. 

Twin  I  MuUrarlied— 

Numbvrai  slMn*.... 

ParvalM,  

Total  isfwed— 

Niunli^rnrilwic*.... 

F»T  T«lur  

PivldciMitiwlil....... 


lit 


Vnlt«a 


Kew 
Yoife. 


icitnllm. 


M.MB 
»r.(KWv»35 

W.aoo 


AathMlna— 
Knmbiir 

Khom... 

Pnrvulm*  %%T».,4-£i 

Imwt—  I 
Nil  mil.' 7  of 

*liiirof  ... 

I'tir  vjiln."  

I>i>l.!..ii.l-im|.( 

fMfeiml— 

Avt1iiirixi.-fl — 

N  II  HI  Im-  r   n  t 

,liiirrfi  

I'lir  ^iilur  

IX.11I-.1  - 

N  II  III  ht-T    II  f 
,hjir»'> ... . , . . 

nornaue  

DMUMlMtoMia 

Bono*: 

AitOuiil//Ml — 

Nunilieir  

I'^r  vnhie  

Itnlii'*!— 

SuriilM-r  ,  ,  

I'lvr  vtiliiv  

lUlVKKt  |Hll'l  


S.>.ritfc->.i'j:> 


fi.4«2.«W 
!».«» 


I 

l«,ll»,9«» 
61.9 


167,9110 


41.0m 

$4,iaO.OMI 


II.  V.T. 

|*l,482,MO 

aMiato 


u,in 

u,8n 


M,1D0 

mo,m 


W,8T7 

tn«,m 


I,MN> 

1  SIT 
gii-j7,  (Mm 
?i:;-i'iiii> 


I'.lT.liiiil 
fi;,  litw 


AH 

jIlMr 


uJ4.a» 


1710,1 


^  l,dOO 

not,  000 

|ir<.,(ni 
t».«OII 
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Five  of  the  incorporated  cotopanias  were  ia  North 
Carolina,  4  In  New  York,  2  in  Virp'mia,  and  1  «acb  ia 

California  aiul  rcnnsylvaniu.  Tlio  i  ni  it  il  -tocii  and 
funded  debt  of  the  -k  New  York  coiiipaDic?<  constitut^nl 

70.5  per  cent  of  tbe  iotal.   The  pttr  value  of  the 
Ciiiiit  il  -foik  is!*uoil  wa.sS»H.<>  por  cont  of  thv  total  psxr 
vuluc  authorized.    The  bunded  indebtednesii  was 
per  cent  of  the  capital  stock  and  funded  debt.  The 

dividt'i)(ls  juiid  ninoiuited  to  1.3  per  cent  of  the  total 
«tock  is:jued  and  o.l  per  cent  of  tbe  total  stuck  on  whii  h 
tbey  vero  declared.  Sixty-five  per  cent  of  the  total 
niiHiiuit  paid  ill  (livideiids  doclaied  on  pn-foiTfd 
Stock  and  '65  per  cent  on  coiuuion.  Of  tbe  total  divi- 
dends 73.7  per  cent  was  paid  on  tbe  stock  of  tbe  New 
V  >il;  mines  and  per  cent  on  that  of  tbe  mines  in 
Virjfiuia. 

Emplmiee*  and  wjoj^.— In  eoasiderin^  tbe  question 

of  cniployrns  nnd  wntjcs,  it  i-s  to  hr-  ohsr-n  od  that  the 
talc  and  duapstono  indoiiti'y  a  conipo>ito  one  of  min- 
ing and  manufacturing.  There  are  two  principal  kinds 
of  mnntifnctui-o:  (1)  The  frritidinp  of  tale  into  flour, 
after  whicii  it  i»  packed  iu  bags  prepai-atury  lo  t*hip- 
ment,  and  (3)  tbe  sawing  and  ftnidainf  of  aoapstone  into 
slfi^'^.  iiianlelpiocfs,  laundry  tubs,  etc.  Tims  it  t-an 
roadily  he  set>u  that  moi-c  cniplojcfs  arc  rrquitod,  in 
proportion  to  tho  tonnage  of  the  niinonil  mined,  in  an 
estahlishiiiciit  whvro  <Iio  In  jln  t*  -  of  nmnufacturcd 
ai'ticU's  :irc  U)ade  thun  in  u  pluul  wlion>  the  mined  talc 
is  stH  tvly  {ground.  This  will  explain  tbe  large  number 
of  eniplovoc-'<  in  proportion  to  tlie  toiinage  iu  all  other 
8tat»'s,"  bocauso  in  these  the  soapj^touc  mined  is  largely 
converted  into  Hmtnifactured  artloletif  Ibis  bang  espe- 
cially true  of  Vii^inia. 

The  number  of  ^salaried  employees  Avas  Tn,  or  S.9  per 
cent  of  the  aggifjpite  avera<^c  maiiWrof  all  employees, 
which  was  SW,  and  they  received  ui  .salurios  ii4»3,T13,or 

18.6  p«^r  cent  of  the  total  .'ialaritM  and  \va<ft's.  which 
amounted  to  ^342,7l>i!.  The  number  of  wajro-eamets 
was  7T1,  who  received  $27i),063  in  wa<,'es.  which  were 
91-1  and  81.4  per  cent,  respectively,  of  the  total  num- 
ber of  employees  and  total  waj^^es.  There  Mere  on  an 
average  wage-caroers  to  a  mine.  Of  (he  states, 
tbe  statistic!*  of  which  are  shown  in  detail.  New  Tork 
had  21.1  )"  f  LI  Ml  of  ilic  najje-t'arner!*,  and  they  re- 
ceived 30  per  cent  of  the  wages  paid.  North  Caro- 
lina had  8  per  cent,  and  they  receivpd  7.7  per  cent  of 

Of  the  77i  wage-earuei-s,  only  US,  or  12.7  jxt  tent, 
worked  below  ground,  the  remaining  678,  or  S7.3  i>er 
cent,  Ixiinj;  employ^ '1  <■  '/li'inid.  .S«»mc  of  these, 
however,  were  employed  iu  clcuuing  and  preparing  the 
tale  and  soapstone  ^r  market,  white  nil  tbe  under- 
^jrouiul  waj^e-carncrs  wrvo  rlivcctly  (>ii.|,I(,\  .  .l  in  min- 
ing tbe  talc.  Bettidcs  the  number  of  vvagc-earneri< 
mentioned  above,  there  were  9  foremen  included  among 
the  sidaried  employees,  wlin  worked  below  j»Tound. 

Of  the  771  wage-ettr^er^,  411,  or  tj3.JJ  per  cent,  are 
dassified  as  "miners  or  quarrymen  and  stonecutters:^ 


of  tbese  73,  or  17.7  per  cent,  were  employed  in  Kew 
York;  S7,  orl8.f>  percent,  in  North  Carolina;  and  281, 

or  6S.4  iirr  cent,  iu  other  states,""  Tn  Xi  -.v  York, 
69  miners  wore  employed  underground  and  only  4  were 
reported  as  working  above  ground.  In  North  Carolina. 
8  miners  w  ere  reported  as  workinjf  undt'r;,'rouod.  And 
in  "'all  other  states^'  only  S  were  m>  reported. 

Tbe  daily  rates  of  pay  of  the  wage-earners,  as  given 
in  Table  5,  varied  from  .'lO  t<>nts  tn  "^".l'*  por  day. 
Nearly  une-balf  of  the  total  number  of  all  clu«!;»ej*of 
wage-earners,  or  46.8  per  cent,  received  from  $1  to 
$1.-J4  jKT  day:  13-',  or  17.1  pi  i  cent,  were  paid  from 
$l.:i5  to  $i.4U  [>er  day.  Tin;  highest  rate  of  pay  was 
reoeivcd  by  those  classified  as  "all  other  wage-earners," 
16  of  whom  wt-rc  jmid  from  ^ir^^t  to  .'?3.4i'  per  day, 
these  being  employed  iu  the  nmnufucture  of  the  more 
intricttte  articles  made  from  soapstone. 

Of  the  Jll  niim-rs  or  qnarrymcti,  '2i'.>,  or  tjO.O  por 
cent,  ri><  i>iv(.'d  only  from  >>l  to  !fl.:;4  perthij-,  thi»  being 
due  largely  to  the  fact  that  most  of  these  workmen 
wei^e  ciri|)li  >\ ci!  in  i]i<-  -( iiiiliorti  mines,  xvhcri' the  rate 
of  wages  was  mm  h  lower  tiian  it  was  for  tlic  .same  clasu 
of  labor  either  in  tbe  North  or  East. 

The  a\'i'!'ni,'o  number  of  w;('_'<'. earners  employed  dur- 
ing eath  month  ia  also  shown  in  Tabh>  ."».  The  busiest 
months  for  the  industry  were  August,  when  an  avcratrQ 
of  f^-2ij  employers  were  at  work,  nn  !  Si  )>tem)K'r,  when 
the  average  reached  841,  Th4>  moniii  with  tlu-  suialle»t 
average  was  November,  with  7o.'<.  In  New  York  the 
greatest  avcraife  number  employed  was  l<;s,  tbat  num- 
ber working  in  .January  aud  December,  lu  North 
Carolina  tlie  irrcatest  a\  orage  was 85,  employed  in  July, 
August,  niid  September. 

Sujjj>fi'f  '<,  iKnlt  rliihy  fiiitl  //('■■^•'  ff'i/it'Oiui  eayjetni0t,—'1ho 
amount.  ■i^\-2't,'.r.'>'j,  reiwrt«>d  as  )>iiid  for  supplies  and 
materials  was  the  principal  item  of  expense,  next  to 
wages.  Of  the  amount,  ssso,! ;-;»!.  reported  for  miscel- 
laneous expenses,  ^"^l.Sm,  or  3!».l  jwr  cent^  was  ex- 
pended for  royalties  and  rent  of  mine  aud  mining  plant, 
and  i4^s,773,  or  «0.»  per  cent,  for  rent  of  offices,  taxes, 
itisunince,  interest^  and  other  sundries. 

Mechaaiml jK>ii'>  r.  Of  the  operators,  16  reported 
primary  power  aggrcpiting  3,945  horsepower.  Of 
this,  •J,70U  horseimwer,  or  «s.4  per  cent,  was  supplied 
by  water  wheels;  1,235,  or  31.3  per  cent,  by  i^teaui 

I  engines;  and  10,  or  three-tenths  of  1  per  cent,  by  gas 
or  {jpisoliiic  engines.  There  \'.  i  i  i  rejiorted  in  addition 
3  electric  motoric  having  a  capacity  of  226  bonHtpower. 

'  Of  tbe  S,700  boreepower  furnished  by  water  wheels, 
l,»i.'»0.  or  (U.  I  JMT  cent,  was  i:-i>'!  in  New  York;  li^O,  or 
:j3.3  per  cent,  in  North  Caroliua;  and  42<J,  or  lo.6  per 

'  cent,  in  *'all  other  states."  Of  the  1,885  horsepower 
geui  tati'il  by  stesini,  r>:{o,  or  4:i.!»  percent,  wm-  rniplciyr--! 

,  lit  New  York;  70,  or  a. 7  per  cent,  iu  Norlli  C'art  lina; 
and  685,  or  51.4  per  oent<.  in  '*all  other  states.*'  Tbe 
111  li.:if^r]M  lUi'i'  i^TiK'i  atcil  In'  <  ir  i_':i--r>Iitie  engines  was 
used  in  California.   The  electric  raotor.s  were  reported 

'  f rom  Yirginift. 
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/V«fw/w»j». — The  total  production  of  talc  and  Roap- 

>tiui.  -  ii;  I  :''■)■.'  was  !t7,.')t>i  .short  tons,  vnliirf!  ut  ^1 .  l-!", 
of  which  the  estate  of  iie\(  Vork,  with  ^  e^tul)lbhiueut«i, 
prodnced  71,100  tons,  or  73.9  per  cent,  and  North  Oar- 
olinu  ."),;*: ;s  tens,  or  .").4  jht  ociit,  Ifavitij^  •_' 1  'i  tons, 
ur  '21,1  per  C4:ut,  tur  the  7  other  statei^.  lit  tlic  value  of 
the  production  New  York  ia  credited  widi  S4.1  per  cent 
of  (lit-  total  valuo.  N'ortli  Carolina  with  T.S  juTO'nt. 
and  the  7  other  tttateti,  collei-tively,  w  ith  '66. 1  jx^r  cent. 
In  order  to  show  the  growth  of  the  talc  and  Mmpstone 
indxi>trv  in  thf  T'nito<l  States  >inr.  1>-'SI'.  tln'i  r  'n  ■/ucu 
in  Table  3  the  production  of  thos*'  niiiuTiiIsi  as  rt  ported 
bj  the  United  States  Geological  Survey  since  that  year: 

Tabuc  3. — J^odvetian  of  tide  and  MMqiilnae;  IS80  lo  iMtP. 


Valnr. 

qnaoUtr 

(■Kurt  tatui). 

Vlllllt' 
(•tT  t"Il. 

SIJl,  :Hk-. 

t.l.fi' 
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1  !!.•>,  (HHJ 

in.;". 

H,«0 

•J-J.''.  IKIU 

miiT 

SIU  UIKI 

so 

a).  CM) 

310.  im 

]•.,  ,vo 

1 1,  Til 

'i7. 

ll.-.'li 

S.".(«' 

II 

SAtP       aa •«•■•••■•«••■■• •••aaaaaaaaaai 

3iV  IHI 

in,  or. 

.V>.lf,M 

lUl ,  Wi 

11.  <M 

T:^7.l^i;l 

10.  ,'.(1 

().'>,  K!;t 

!MKi.  !t:u 

IH.  SL' 

1M  

1«M.  

[«■>, 

MM 

11.. 'i7 

KW,  IBs. 

13. 'JT 

I^V  "*.!.■> 

ikIMi-k; 

III  i'.t 

i>. 

T.Mi 

u.<» 

•**a««<a*aaaaaaa»aaa»**«»*a***aaaaaaa«aaaB 

^^.'.<t• 

11.  Mi 

i^^n  «  r«  «a  a*««  «■  «a*a*a«aaBaa»a«aaw«*a*aaa*a  «  «  ■ 

Tli, 

ivjf,  r>4'.> 

11.  IL' 

ijj 

7iy«.  'J<V> 

v.  i;» 

91,  I  I;; 

'.1.  IKI 

fi7,»u 

y.ai 

19,  Wt 

1,140,1107 

U.fi4 

Since  1880  the  aver8|re  price  per  ton  has  ranged  from 

in  H?*S  tn  *H;.oT  in  In  1  !»o>_>  rhr»  jiricf- 

jKUted  as  iwfived  fur  the  tali-  and  soap.stone  priKlurts 
varied  from  $d.S5  for  material  aold  in  the  rough  as 
<|narrii-d.  to  ^m.O:i'>  ivooivod  ftn-  ituiniifiK-twred  artii'los. 
Thii*  wide  variation  in  prifo  is  rcatiily  explained  liy  the 
varionsnees  to  which  talc  and  soapstone  are  put.  and  to 
tlto  jinionnl  of  work  that  is  rinpiired  in  preparing  the 
maniilacturcd  articles  for  market. 

The  imports  of  talc.  lf<H((  to  inclusive,  princi- 

pally from  France  and  Italy,  as  pnhlished  hy  the  Uidted 
States  Geological  Survey,  arc  showu  in  the  following 
table: 

Tabu    t.     T  h-  impiirifd  inUi  tkr  I'liilcil  Stiile*.  ISSO  to  f.K).'. 


(L'ulled  hUilL'"  <H^...i>tli  iil  Mirvty,  '  MiuvKl  Reifuim-,'"  "f  ili"  riiil'..<l  SWUM.") 
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(dion 
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VahM, 

.1 ' 
i'l 

('1 
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«1 
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T'.I 
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•i,m 

If,,  ma 
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l.UTO 
■JT.Ol-i 
Kt.  Stifi 

7, 1(1 
■ii,  till 
ll.OIT 

•J4..'iH 
V).if*1 
Tl.  4JI1 

!*», 'm 

1,  V.II 

i.r.'i 

IW.K  

IS91  

*iaaAaa4*attaa». 

iMSrr   

1W  

l^BTaaaaaaacai  aaar 

I>r.M           .  . 

I'm  

\m  

IW2   ... 

The  detuled  statifttiee  of  the  industry  for  1908  are 
given  in  Xltble  $. 

DESCElPTiVE. 

The  name  talc  has  l)ccn  used  very  cmnntonly,  and  yet 
I  erruueuuiily,  for  a  nuuiber  of  minerals  wbicL  are  simi- 
lar to  it  in  physical  properties,  but  distinct  nuneralogie- 
ally.    < 'nil mercially.  ihc  name  talc  is  usually  applied 
I  ti>  the  tilu'oik)  uud  foliat<>d  varieties,  which  are  the 
I  purer  forms,  and  the  name  eoapstone  confined  to  th» 

massive  varieties.  Min'>nilo}rie:illy.  (h.  name  talc  re-  • 
I'crs  not  only  lo  the  foliated  and  lilirous  vurietieti,  but 
also  to  those  which  are  oompeci.  and  soapetone  or  stea- 
tite is  simply  a  variety  of  this  niinend.  Talc  ina_\  In* 
consiilered  as  nccurriny^  in  the  varietiea,  foliated  and 
massive,  with  a  thinl  division  known  aa  fibrous  talo, 
which  is  n.snally  cnilnl  ] i^iiidrannrphous.  as  it  has  jfen- 
erally  resulted  froiu  lln  i Iti  l  utioii  of  the  nunenil  oueita-  * 
lite.  The  foliate<i  talc  t>  th.'  most  valuahle.  Iieing  pure  • . 
and  vcrv  ft<  i  fiMin  ^rit.  .,0  that  it  is  suitable  for  use  in 
tite  Miaiuii'at  t  iuc  uf  tall  uin  powders,  cti-.  Oceatuoually 
this  variety  is  so  oom|>ttct  that  it  can  be  used  in  tl^ 
manufacture  of  tailors"  pi-isi  ils,  when  i(  fiuniiiHiids  the 
lii}.'he»t  price  paid  for  any  talc.  Certain  \  ;iricties  of 
the  nias-sive  talc  are  also  puit?  eiHinyh  to  he  jfiNiutid  into 
a  flour  talc,  but  the  jrreater  portion  is  used  io  the  man- 
ufacture of  Mmpstoiie  artit'les. 

The  properties  .1'  t ah  (exclusive  of  st)a|>.stonc)  that 
make  it  suitable  ft»r  tiie  purposes  for  which  it  is  used 
are  iti*  exlreiue  i»oftuess.  its  i)urity  or  freedtan  from 
grit,  its  stability,  and  its  .smooth,  slipp«>ry  surface. 
Since  die  minorals  serpentine  aud  pyrophyllite  closely 
approximate  many  of  thene  pro{>erties,  they  art?  used 
to  souH'  extent  for  the  same  purposes.    Thi.s  is  true 

j  esjMH-ially  of  the  latter,  which  can  bo  ust*d  for  many  o£ 

'  the  pur]>o.«te8  for  which  Hour  taU'  is  employed. 

Oiviirr'iii;:.  Talc  is  found  very  couuuonly  through' 
out  many  of  the  states,  aud  iu  Hmall  quantities  it  is  very 
widely  distributed.  The  steatite  variety  occui-s  more  ^ 
fmiuetitly  in  commercial  quantities,  but  it  can  be 
worked  pi-olitably  only  wbeti  it  is  loctttedmost  favorably 
with  i-e<rard  to  transportation  fiacilitiee  and  in  proxim- 
ity to  a  market  for  the  nuinufactured  articles.    In  u 

1  number  of  titates  this  variety  is  quarried  and  used  for 

I  chimnevsand  tirepln.  <  s  f.y  the  Inhabitants  of  the  diatrict 

ill  wiiiiii  if  111  rin>.  l.ut  it  is  im]K>ssilde  to  tell  exactly 
bo>v  much  i.s  wucd  in  tlii«  yit^y.    It  has  been  roughly  . 
estimated  that  in  the  mountains  of  North  Carolfna  from 

25  to      -tinrt  ten-  ])i  r  \  '-:ir  air  -n  K--rd. 

Large  depo-sits  of  foliated  talc  have  thus  far  been 
found  only  in  North  Oirolina  and  New  Yoric,  and  in 

both  case's  they  arc  a--i>i  iat>  !  w  ith  limestone.  Small 
amouutoof  tl)i»  variety  of  tale  are  fouud  aaeociated  with 
the  basie  msgnesian  rocke  extending  from  Alabama  to 
Canada,  but  in  no  cjis<?  has  it  been  found  in  1  lUiiinrt'cial 
quautity.  Whore,  however,  the  py  roxeuite  variety  of  . 
these  basio  magne^an  rocks  baa  been  oonverted  into 
I  the'seooodary  rook  composed  almost  entirely  of  the 
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stoat itft  variety  of  talc,  it  tuakos  a  (loiX)sit  of  cuiuuier- 
ciiil  viiliK'  if  favorulilv  located,  as  iiU'ntioru>(l  aliove. 

Tiilr  has  Ih**'!!  miiH'ti  in  t'aliforniii.  (icorf^iu,  Xlan- 
land.  Massacliiisi'tls,  Now  Haiiipsliiri'.  Now  Jers«'y,  Nt-w 
York.  North  Carolina,  I'l'nnsylvuiiia.  Vermont,  ami 
Virf^iniii.    In  it  was  mined  in  all  these  states 

ox<!«'pt  New  llanij>sliiii'  and  Vermont.  The  California 
"talc  prcHluet"  tiiat  was  put  on  the  market  in  r.'o-_>  was 
not  tale,  hut  a  variety  of  serj>4'ntini>  obtained  from 
Santa  Catalina  Island.  1/os  Anjreles  eonnty.  Heeently, 
however,  a  d4'|M)sit  of  tale  was  diseovered  in  Tuhire 
county,  near  l^indsay.  ahout  2.J  miles  east  of  the  rail- 
road, where  it  oo<  urs  in  lenses  of  from  (I  to  K  feet  in 
width  and  loo  «ir  more  feet  in  lenjrth.  Si  nee  no  <;iMid 
talc  de|K>sits  are  iK'in}.'  witrkcfl  on  the  Paeitic  coast,  this 
dojiosit  is  worthy  of  investi},'ation  a>  to  its  <'onnner<-ial 
IJossihilities. 

The  depitsits  of  (leorjjiu  and  .North  Cai'olin.-i  jire 
somewhat  similar  in  their  occurrence,  a lul  are  prol)al»iy 
part.s  of  the  satne  helt,  althou^^h  thi'  (ieorfria  talc  i> 
more  compact  and  not  so  line  in  ijiiality.  In  (reoryia 
the  principid  mininjr  has  Ueen  done  in  Murray  i-onnty. 
At  least  one-half  of  the  tale  mined  in  thi-*  *tate  is  put 
on  the  marki-t  in  the  form  of  >rround  talc. 

The  deposits  of  North  Carolina  are  found  in  Swain 
aixl  Chenikee  counties,  and  that  jMirtion  of  the  lielt  in 
Swain  county  furnisher  the  most  valualde  talc  that  is 
pnxluiMMl  in  the  I'niled  States,  and  in  many  respects  is 
a  unii|ue  occurrence  of  this  mineral.  The  tjiiality  of 
this  talc  issui'has  is  u.sed  in  the  manufacture  of  tailorV 
l)oncils.  etc..  and  for  which  then*  is  a  larj^er  <l4>mand 
than  can  he  met.  All  the  rest  of  the  North  Ciirolinu 
talc  is  ground  to  Hour,  and  m<is(  <tf  it  is  used  in  the 
niuMufuctitreof  toilet  pow<lors.  In  Moi>re  county  occur 
the  pyrophyllite  (sojijxstone)  di')»osit.-.  which  have  licen 
mined  (piite  extensively,  the  product  lieinjf  used  for 
various  purpo>es.  None  of  it  i.s  jw  ^»)od  fpiality  as  the 
p'nuine  talc,  nor  dcM's  it  connnand  as  hi;rh  a  pri<-e.  For 
foundry  purposes.  liowe\  i>r.  a>  far  as  <  an  (k'  jud};e<l,  it 
oujrht  to  1k'  jus  sjitisfactorv  as  the  other. 

The  MassiK-liusetts  talc  deposit'^  are  not  very  numer- 
ous, and  the  only  one  worked  in  I'.nCi  wa^  near  Dalton. 
Berkshire  county.  The  talc  is  of  the  foliatwl  vari"ty, 
and  all  that  wa.'<  mined  was  irround  to  llonr  talc. 

The  de|>i»sits  of  talc  in  Maryland  and  \'ir<rinia  are  of 
till-  steatite  variri'V,  and  nearly  all  mined  in  these  states 
is  used  for  manufa<*tured  articles.  .\  very  small  amount 
has  U'en  ffn)und  to  a  Hour  talc.  .V  iihrous  talc  ha-  heen 
ohtained  in  some  (pianlity  in  the  vicinity  of  W'iehle. 
Fairfax  <-ouiity.  Virjrinia. 

Soapstone  deposits  occur  t>n  holh  sideB  of  the  Dela- 
ware river,  beintf  found  in  Warren  county.  N.  .1..  and 
in  Northampton  county.  l*a..  in  the  vicinity  of  Huston. 
The  j^enenil  width  of  this  soapstone  hell  i>  from  ."lOo  t<i 
OfKt  feet,  and  the  minenil  is  ol>tained  usually  hy  <jiMir- 
ninjr.  I'ractically  all  of  the  Pennsylvania  and  .New 
Jersey  talc  or  soapstone  is  put  on  the  market  in  the 


form  of  a  jfround  |>r(Khu  t.  most  of  which  is  used  in  the 
manufacture  id"  paper. 

St.  I/iwrence  county.  N.  V..  is  the  >cene  of  the 
larjrest  talc  industries  in  this  country.  The  laic  is  of 
the  lihrous  variety,  and  is  ummI  alino>t  entiivly  in  the 
manufacture  of  paper.  There  are  ahout  twelve  mines 
in  this  talc  rejtrion.  and  they  are  hH-ated  near  Talcville. 
St.  Lawrence  county,  and  Litth-york.  Cortland  coimty. 
Sime  the  consolidaliou  of  a  nunilior  of  the  smaller 
projiorties  the  minin<r  and  mannfjn-ture  of  jjrouinl  talc 
has  iH'en  ciirrie<l  on  more  >vsieniaticidly  and  on  a  larj^er 
s<ah'.  thus  increasinir  the  production  of  talc  in  thiotate 
and  dccreasinjr  the  <'ost, 

.Vliout  miles  southeast  ()f  the  villaj^e  of  Rochester, 
Vt..  are  old  talc  mines  which  were  worked  rather  ex- 
tensively (luring  I.hCk')- t»ii.  These  are  now  heitiji;  w- 
o)H-ned  and  developed,  and  the  material  will  l»e  put  on 
the  market  a>  jTround  tah  . 

There  were  im  new  de|K>sits  that  produce<l  talc  duriajj 
I'.iori,  altlxMifjli  some  work  was  done  in  investijfaliiitf 
deposits,  most  of  the  ilejiosits  investijratisl.  however, 
proved  to  lie  of  little  or  nti  conunercial  value,  lieiiifj;  for 
the  most  jiai  t  of  the  steatit*'  varii'ty. 

Mttiti-tls  iif  litiiihlit.  iifUliifilflili'illil.  illtit  i'l)<tuilKf. — 

The  minin<;  of  talc  is  either  (1)  liy  means  of  o|M'n  outs 
and  ]ats.  (2)  l>y  a  system  of  shafts  or  tnnneU  and 
drifts,  or  i'A)  occasionally  liy  a  coudiinatit)n  of  l>oth  »-ut.s 
and  >hafts.  The  niinin^r  of  the  s<Kip>tone  (steatite)  is 
lar<.'ely  liy  the  fir-^t  method.  Miniu},'  hy  -iliaft^,  tunnels, 
and  drifts  is  cotitined  to  the  foliated  and  lihrou-  varie- 
ties of  talc.  In  New  York  the  nn-thod  of  mining;  is 
practically  the  >amc  at  all  of  the  mine>.  Inclined  >hafts 
are  sunk,  followitijf  the  dip  <if  the  country  nwk.  which 
is  tirst  jrnei>s.  and  then  massive  white  dolomite,  as  the 
heds  (»f  talc  are  approached.  The.se  rocks  stand  very 
w«'ll.  so  that  timheriuir  is  recpdred  only  <iccasionally. 
When  the  shafts  ivach  the  liods  of  talc,  drifts  an^  run 
alonjx  the  striki- of  the  deposit.  On  ac<-onnt  of  thecom- 
pa«'tne<.»  of  this  talc.  Iilastiu};  i>  usually  necessary  in  re- 
m»jvin;r  it.  As  the  talc  comes  from  the  mine  it  varies 
in  size  from  particles  no  larijerthan  dust  to  masses  two 
feet  «u'  more  in  hMi^th.  and  it  i>  conveyed  in  hand  cars 
to  the  MiHls.  where  it  is  pvdverixe<l.  The  lar;rer  mas.se8 
are  liroken  with  sled«»es  and  then  pa-M-d  throujrh  Ulake 
crushers  and  conveyed  l>y  a  licit  to  a  pair  of  slijrhtly 
corrufjated  steel  rolls,  which  reduce  the  tale  to  small 
pieces.  <ine-fourt  h  inch  or  loss  in  Icnjfth.  From  the  ndls 
the  cru>lie<l  tall-  i>  carried  hy  an  i-ndles.s  U  lt  conveyor  to 
liin>  on  the  to]i  Hoois  <if  lln^  mills,  nnr*.  tiien  it  is  con- 
veyed automatically  iiit<i(iritlin  mills  on  the  tloor  Kidow. 
.V  draft  of  air  is  forced  throU},'h  the  mill,  atid  as  the 
talc  U'comes  fairly  line  it  is  hlowii  tlirou^rh  an  «i|H'iiin^ 
and  falls  to  the  lloor  In'I<iw.  It  is  returned  l<i  the 
second  tloor  and  conveyed  into  lar;je  hop|N-r  shaped  liiii 
car-s.  from  which  it  is  dropped  into  Alsjnjr  cylinders, 
in  which  is  a  quantity  of  waterworn  (piartz  indihles, 
2i  iiwhes  or  loss  in  diameter.    As  the  «yIin<U'r  revolves 
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the  foii«t!irit  jwjiiiiiiin;,'  niul  rul>'<iiiu  1iM",-t' ijiiart/  i>cl>- 
bles  on  ll»e  laic  couiplelflv  piiivi-rizv  il.  l-"iom  Hiis 
cylinder  the  talc  pftsses  through  a  gratings,  thus  becotn- 
in^  sf|)!inilt'<l  from  (In-  <|H:irl/,  jm-IiMcs,  ami  is  votuovcd 
autuiuuticiiUy  inUf  a  l>:iLr  lilliiij:  luucbine,  wLere  it  is 
bai^f^  and  weigherl.  rfiuiy  for  ^hipinent. 

'I'll'  mii  'iij  in  Nipvtli  t'aroliiiii  not  jiiv-iMit  any 

K'rioiis  dilHcultii's,  m  ibe  JejwsiLii  do  not  exleuJ  to  au^y 
great  depth.  The  pretiencc  of  water  in  the  mines  in 
tlic  liiwlaiKls  oi-rasionally  <'aiis<'-.  con.-iilt'raMt'  »',\|M>nsi' 
and  low*  of  time.  Most  uf  tl»<'  iiiiin  s  tlm>  loiaittil  have 
been  worked  by  means  of  open  pits,  whii-h  durinff  a 
period  of  licavv  lain  liaxc  to  Im-  altaiKlonctl  on  accomit 
of  being  tioodcil.  All lioii'.'-li  sonic  of  ihc  >l<'ix)>i|j^ 
especially  tho^c  on  the  litlUidcs,  t  an  )><>  workt  d  udvan- 
ta<,''t'onsl\-  Ky  Mii'an-"  of  o[m'ii  pits,  ilif  tnajorily  of  tlu-iii 
are  wrukcd  to  tlji-  l)i-sf  udvaniaj't!  when  shafts  or  tun- 
nels and  drifts  ai-e  n.s.d.  Little  bla9tin<:  is  nocessary 
nt  any  of  tlir  tuiin-s.  as  tljc  talc  can  usnall\  hi-  iciiio\c(] 
readily  hy  j'icU  ami  j^ad.  As  I  lie  i  <mi;^Ii  Kloi  ks  of 
talc  are  taken  from  the  mine  tiicv  arc  hainl  cohltnl  if 
n<>ccs>aiy  and  sorted  into  (lirie  u'nidi-s.    The  larp'r 

^Ji«•c■C;^  ale  cleaned  h\  l  uhliiiiir  ihcni  ^S■ith  steel  lirusla'4?. 

aod  the  Binaller  ones  l>y  a  fonnder's  scouring  machine. 
They  are  lluMi  dried  hy  iM  iin.-'  sprcii<l  oAcr  a  tloor  of 
steam  pipe*,  uhicli  are  kept  at  a  tenipeinlnre  cd'  iMi'  1"'. 
When  these  pieces  are  dry  thm  an-  cnishcdand  ;:  ronnd 
In'  means  of  crn-In-rs,  rolls.  an<l  jnilverizer*.  and  the 
foreijjn  material  removed  l»y  sereenini.'.  It  i>  then 
further  <;r(niiid  in  huhrsiorie  ndlls.  similar  to  those 
Uiied  in  trrindin*:'  wheat,  and  j^wsscd  throti<;li  iHiltintr 
cloth,  which  uiaki  s  tln>  tinal  praducf  near'ly  uniform  in 
grain.  This  ground  ]>i-oduct  is  handled  very  much 
like  flour,  and  in  tilling  the  bags  with  the  flour  talc,  an 
ordinary  tloiir  ]mckor  is  often  mod. 
In  Maryland^  New  Jer«ey»  PennsyU'ania,  and  Vir- 


L'Inia,  "  liere  it  is  princijmlly  the  steatite;  variety  t)f  talc 
that  is  prtxluced,  tbu  miitiug  upeiatiuuH  aiu  carried 
on  almost  entirely  id  very  liu^e  open  cats  and  pita. 
The  preparation  of  the  '/roncd  tale  fr-'ii;  tl  c  New 
Jei>>ey  and  roiintiylvauiu  mines  or  ipiarries  is  a  prot»aJS 
similar  to  that  described  above.   In  Virginia,  where 

tlie  soapstono  is  tiscil  ;itii;nst  i-xrliisixely  for  !ii;ni-if;)c- 
tuied  artii'lea,  tlie  tommge  mined  m  of  course  very 
much  larger  than  the  weight  of  the.  articles  manufac- 
tnred  anil  put  on  the  market. 

C'Mfji.  Talc  i?,  employed  in  the  arts  in  t  wo  distinct 
forms,  as  powder,  or  flour  talc,  and  as  pieem  sawed 
into  varions  sizi>s  arul  shapes.  Tlie  (lour  talc  is  iu)W 
used  as  a  Ijiiiie  fur  tireproof  paints,  luljricanUi,  and 
uuiny  of  the  cheaper  Boaps,  for  olcctric  insulators,  for 
holier  and  steam  pipe  cox'erini:-.  f'  r  ffr.in']-v  ftieiiif.'-s, 
fur  the  lircssint;  of  skins  ami  in  ttie  maniitacliire  of 
dynamite,  of  the  \  arious  toilet' powders  and  of  paper. 

I'oliiU'rly  ciTtain  varieties  of  clay  were  used  as  a  fillinjr 
in  (he  manufacture  of  pap«'r.  Imt  \vith  the  iliseovery  of 
laive  <ii-po>.its  of  talc,  especially  of  thp  fibroii.-  variety, 
ill  New  York,  talc  has  lar-fcly  ri'placed  theni.  its  tihrons 
and  [•liiildc  charaeter  jiivinjr  additional  strenirth  as  «ell 
as  weijfiit.  Tiie  introduction  of  tale  in  the  liuum fact- 
lure  of  toilet  powders  put  on  tlie  maiket  under  tlie 
name  of  talcum  p<)vv<lers  ^.wt'  a  new  use  for  tlie  more 
valiiahle  talc. 

The  siMi])stone.  or  steatite  varieties  of  talc,  are  used 
for  tin-  most  jBirt  in  the  maiiufactnr<'  of  hearthstones, 
liniugis  of  furnaces,  for  cuixdn  and  con\erter  linings 
in  many  steel  works,  for  laboi-atory  tables  and  ovens, 
for  laundry  tubn  and  .slate  pencils,  and,  to  a  limited 

e.Xtent,  in  Imildin^--.      It    is  also  used  ijllile  extensively 

in  the  manufacture  of  «uap»tone  griddlei^,  f(x»t 
warmest  hoot  drierSf  land  for  niany  other  articles  of 
c^xryday  use. 
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Tho  output  of  innpncsite  in  the  United  States  is  ob- 
tained solely  from  California.  Tlio  minerai  occurs  in 
other  states,  but  the  depmits  are  not  of  sufficient  extent 

or  purity  to  roiidcr  llM-ir  exploitation  ii  t  ouiiHercial  pos- 
sibility. The  deposits  ot  this  mineral  occur  in  several 
localities  in  Glnlffemia,  but  a  mine  located  in  l^ikire 

county  was  the  only  ono  in  Uftive  operation  during 
It  is  iin{xis»il>le.  tliorefoi'e,  without  dbclosin^ 
indiridttal  opemtions,  ti>  ]>ul)lish  the  complete  statistics 
for  this  hnnich  of  the  nl^nin^'  industry,  and  they  are 
included  in  the  group  of  "uli  other  ininciuls"  in  the 
general  t&bles.  Of  the  magneslte  mines  which  were 
idle  iluriii-  1!ti>:i,  -2  are  located  in  Alauiedu  eouiiiy.  ?  in 
Napa  cuuutA, ,  aud  i  each  in  isanta  (^lara,  buuouia,  and 
Stanislaus  oonnties,  a  total  of  T.  The  mineral  has  also 
l)cen  found  in  San  Bernardino  count  \ . 

PitHlnctUin. — During  1902  the  production  of  imigne-  . 
site  in  Oallfomhi  amounted  to  3,086  short  tons  of  crude  | 
ore.  or  thi-  i)rf>rhiet  1.%V>  sliort  tons  m.  rr  i  ali  itu^d. 
the  result  being  l/'o^Jithorttonaof  the  calcined  product, 
valued  at  $16,780.  The  rmnainin^  S50  short  tons  of 
crude  ore  w.  rr  v;\lncil  ;it  *<."<).  The  value  of  the 
entire  product  wun  tiH  ieion*  s;)'.»,«>3i>. 

The  quantity  and  value  of  erude  maglMsite  marketed 
In  111.  United  States  <luiiij'_'  iln  ycnr^  is'.U  I,.  1902,  in- 
clusive, including  tile  '.uluf  ot  tlie  calcined  produui,  is 
given  in  the  following  table  ivxok  tlio  report  of  the 
United  States  Geological  Survey: 

triUl4dBMMa«oJ<«ics]8urT«gr,'<Mln«nJItMDiiiNiattlwUiiild 


The  census  figures  for  1!>02,  as  given  in  the  test,  are 
for  the  quantity  mined  that  year,  while  those  of  the 
Survey  inehide  380  tons,  rained  at  fl,TS8,  mined 
pre\  iously  but  sold  in  I'.Hi^. 

The  production  of  crude  uiagncsite  is  practically 
under  the  control  of  one  firm  in  Oalifomia,  which  ships 
nuicii  of  the  output  to  two  manufactun  rs  of  carlion 
dioxide  ga«  for  use  in  the  production  of  the  gas  by  cal* 
cination.  The  calcined  product,  eeeentiully  magnesium 
oxide,  or  magnesia,  is  ivturned  to  the  shi|)|)er  and  is 
i«ulwc<iuently  utilized  by  paper  mill»  in  Ualifoniia  aud 
Oregon.  The  denmnd  for  calcined  magneeite  for  this 
liiir|hi>i'  in  I'l.'  A^'t'st  i-,  liiniled,  ami  only  a  small  por- 
tion of  the  available  supply  is  utilized— a  trade  condi- 
tion which  is  reflected  by  the  different  unit  value  of  the 
i  alrine<l  product  from  yt»ar  to  yr:ii'  wIh-'k  considered  in 
couuection  with  the  quantities  produced.  Thust  in  190U 
the  supply  of  calcined  magnesite  amounted  to  1,018 
.sluul  tons.  ;uid  the  average  value  jvcr  I'm  wa^^l.'».7(>; 
in  1S>U1  the  output,  slnirt  tuus,  far  exceedod  the 
demand,  and  the  averiig«  value  draitased  to  $5.67  per 
ton:  id  the  (piantity  pmducerL  l.ov<  ^linrt  tons, 

wa^  ugaiu  just  ^utiieient  to  satisfy  the  nonual  consump- 
tion, and  the  average  value  )>er  Ion  rose  to  >fl.'i.08. 

Ciiit>iunij>th>n.  \\  i~  inipiacticable  to  fiirni^li  jiccurate 
statistics  of  the  consuniption  of  niagnesite  and  of  magne- 
site  ])roduets  in  the  United  States,  owing  to  the  fact  that 
in  the  official  reports  no  distinction  is  made  between  the 
imports  of  cnide and  of  calcineiUnagiuvsiti-:  furthermore, 
the  statistics  of  the  quantity  and  value  of  im|M)rted  uuig- 
ne.site  bricks  are  not  separately  rpporte<l.  During  lltOii 
the  Im{K)rts  of  erode  and  calcined  niagnesite  ( which  were 
chiefly  from  (heece  and  .\ustria)  amounted  to  4!».7SfJ 
abort  tons,  valued  at  !^373,92i8,  as  compared  with  :^3,461 
short  tona  in  IflOl.  There  was  alsoa  very  huge  impor> 
tation  of  niagnesite  bricks,  but  no  statistics  of  their 
quantity  or  value  are  available.  By  adding  the  tigures 
for  imports  to  the  figures  for  the  marketed  ]u-oduction, 
iLs  given  by  the  (leologiail  Survey,  an  «!stimate  may, 
howe>'er,  be  made  of  the  consumption  exclusive  of  the 
quantity  contained  in  brick  form}  od  this  basis  the 
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quuiitity  of  crude  luul  iuUiiK\i  luajriu'siic  ri>ii:?uiiied 
in  the  United  Stutes  durinj,'  l!H  i:>  was  53,252  j-hort  Urns, 
as  ('nni|mred  with  4ti.t;33  short  toTis 'm  \'n<\  an.l  ;U.07i; 
short  tons  in  1900,  These  sfaitistics  siiow  thr  increas- 
ing Importance  of  ntftgnesito  in  ttm  induBtrial  arta  in 
the  Ciiited  State's;  thw  «1ium  (fmt  only  it  very 
esiuall  fniotion  of  tlie  supply  is  of  doiiu'stif  orijfiii. 

^eiiKhti'tryintkeUHite'l  Stitt'M. — MajriU'sitc  is  found 
in  many  lociilities  in  thf  Tuii'  1  Stad  -  in  Culifornin 
iind  in  Ahtssachuiiettij;  at  liiU'c  i iill.  utai  luiitiaioro,  Md. ; 
near  llyt>  aad  at  Stonypoint,  ^^  Y. ;  near  Ilolioken, 
N.  .T. :  in  Yanei'y  and  Cal^sirnis  i-odntii-.  N.  < :  In  ('!ip< 
ter  un«l  I^inoastcr  couiitic^s,  I'a.;  in  Ari/ona  ttnd  in 
Tfexas.  Hut  tbedeiwsits  have  Ix-en  worked  with  coia- 
ni(>r<'ial  success  only  in  tlio  first  nanu-d  stale.  I'l  l' 
deposits  in  C'Hlifurnia  are  ijuitt?  widespread,  occurrinj; 
in  the  followinir  counties:  Aluineda.  (V>lusa,  Fresno, 
Korn,  Mariposa,  Montorry,  Nrqia.  PI:i<or,  •s-m  I.ni- 
Ohispo,  Santa  (."lam,  .Stanislaus,  ruiat  i-.  unu  Taulutuin  . 
I'lic  only  pixiducin)^  property  duriufj  the  year  was  in 
iuliiif  county,  near  l*()rtersvilli>.  wliere  tin-  minornl 
CK-i  ius  in  a  series  of  v('rti<-iil  and  tiat  veins,  in  some 
<SU*es  10  feet  in  width,  iiml  wail  todcs  of  s(>r(x>ntitie 
and  granite.  Some  of  these  veins  outcrop  Ijoldly.  and 
a  few  of  thein  have  U'en  traced  on  th«?  .surface  for  tvcv- 
era!  thousjiml  feet.  A  large  quatititj  of  miDeral  has 
been  disclosed  l>v  open  cuts  and  a' tunnel.  A  lo-tori 
kiln,  U-sing  I'rude  pctndcutu  as  fuel,  serves  lo  calcine 
tb«  product,  which  is  then  --hip|VHl  to  paper  mills, 
and  a  soeuud  kiln  will  be  erected  as*  noon  »s  t!ie 
demand  warrants  ft.  The  calcinlu};  treatment,  whicli 
is  carried  on  at  a  temperature  of  il,r>(>n  F..  oci  upif!* 
from  three  to  three  and  one-lialf  hours:  the  carhon 
dioxide  gas  expelled  is  allowed  to  ewape  into  the 
air.  In  the  calcinalion  of  nia^rnesite,  !>  u>  per 
eent  of  ittt  weiji^ht 'm  lost  b^-  the  expulsion  of  thu 
carbon  dioxide.  The  cast  of  the  enlciiw^j  [u-oduct 
at  the  kiln  is  from  ij'liJ  to  ^14  ])er  ton.  Tin-  dcniand 
for  luagnesite  has  increased  rapidly  ea»t  of  the  Rocky 
moQutainlt^  Init  owinp  to  the  hiffh  cost  of  transporta- 
tion fi-on>  the  Pacific  ciKist,  most  of  ilic  mineral  use<l 
is  imported,  mainly  from  Greece.  An  impoitant  prob- 
lem of  the  industrT  in  California  n  to  reduce  the  cost 
of  riilciniit iiei  (<i  a  point  which  will  admit  of  the  ship- 
meat  of  thu  culclued  product  to  I'ittsburg,  where  it 
mif^bt  be  imed  for  the  roamifactnre  of  magncsite  brieh 
and  othi  t  lefntetory  pro.hn  ls,  un  industry  in  which  at 
preiient  uiugDcbite  imported  from  the  islaud  of  Ealioea, 
in  Greece,  and  from  fityria.  in  Austria,  in  lued.  An- 
other iiupMi  tant  feature  the  developnu»nt  of  tin-  iron 
and  slucl  industry  uu  the  I'ucidc  coast,  which  will  j^ive 
» strong'  iinpeta»  to  the  mining  of  magnente  and  \tn 
niannfnrture  into  hrieks  anil  eunerete  for  use  n--  w  I>a-ic 
lining  of  furnaces  or  converters,  for  treating  phos- 
pborie  pig  iron  to  mak«  basic  opeD-beuth  or  baaio 


Tlu:  indmtry  in  j'tri-viyii  iinmiru". — The  jrimler  |)or- 

tion  of  the  world^s  production  of  magnesitc  at  the 
present  lime  comes  from  the  deposits  in  Au-tr  in  and 
(ireei-e.    Huriug  llWl  the  exports  uf  oaUincct  niu^uu- 

:  site  from  Austria  amount4>d  to  40,286  metric  tona, 
valued  at  Jsiill.Moo.  The  dejyo-sitv  iti  Austria  have 
attained  their  <.Teatest  developuiciil  near  Viet.sch. 
The  formatifni  is  of  the  Siluriiin  ajje  and  consists 
nf  ;ii  Lrillaceous  slialo-.  ipiartzite.  (l<ilnii,;tr,  uml  jirneiss. 
Tiie  inaefnesite  occurs  in  heds  eonformahle  with  the 

I  strata  and  usiially  seamed  with  caleite,  dolomite, 
:uid  qujirtz,  with  oi'casionally  ^•>t^fei,'atious  of  dolo- 
milr'  cry-.tals;  it  is  necessary,  tiu'rcforu,  to  cob  and 

I  pick  the  mineral.  The  sorted  ore,  which  usually 
contains  from  !*o  to  IMj  per  cent  of  Tnip^rncsiuin  car- 
hoiuttu,  is  calcined  at  a  white  hial  in    kilua  lined 

I  with  magoet^ite  l.rii  ks  at  those  sections  where  the 
temjioniture  i>  the  liijjhest,  in  order  to  prevent  the 
intriMluction  of  impui'ities  into  the  material.  The 
sm  id  I  amounts  of  silic^i  :in<l  ferric  oxide  <'onlain(>d  ID 
the  ore  are  snflicietil  only  to  sinter  it.  The  kilns  are 
continuous  in  action  and  yield  so  tons  t»f  calcine<l  ore 
daily.  This  proilint  i-  sorted  mechanically  for  the 
n  innvril  of  (he  tilic  dust.  as  well  as  (|uartz  and  other 
inipuritie.^.  that  may  not  have  licen  se|iciruted  in  the 

I  preliminary  cohhinjr  process.  The  sorte<l  ealcined 
material  is  then  <rus|i4'(L  formed  into  lu'icks  in  steel 
molds  )>y  hydiiiulic  ])ressure  of  altout  t,ijUO  pounds  per 
.s(]uare  inch,  and  linally  ImriK^d  in  kilns  at  a  high  tem- 
perature, tbuH  produein;:  the  solid  and  compact  magne- 

.  site  brick  as  it  appears  in  the  trade. 

j  In  Greece  the  tu^^esite  mines  are  near  Maniudi  and 
Limni  in  the  northern  ]ur(  of  the  ii^iund  uf  Euboea. 
The  mineral  i**  in  ciyjjto  <  lysialline  form  and  occurs  in 
larjre  >  eiris  in  -i-rpentine;  picked  sjiniple-  contain  a-. 

I  high  as       per  cent  of  magnettium  carbonate,  but 

I  the  average  coinpO!<ition  nppimunates  95  per  cent 
Formerly  the  -orled  ore  was  caleinc<l  in  kilns  tired 

I  by  wood,  but  tbij«  procc«t!»  tias  been  cheapened  by 

I  the  inttwiuction  of  modem  shaft  calciners  using  a 
local  li<jrtiite  for  fuel.    Ordinarily  the  coinplendy  cal- 

I  cincd  ore  falls  to  powder  wlicn  moved  and  cauises  the 

I  lower  and  cooler  portion  of  the  ordinary  kiln  to 
liecoine  chcdced  with  tine  mut<'rial,  tin'rehy  jjivventinjf 
the  uccc^  of  air  which  is  nccv^iiiury  for  the  combiution 
of  the  fuel.  Tbe  modern  furnace  is  constructed  e«pe- 

eiully  to  overcome  thi-.  defect.  The  uuijjnesite  from 
Euboea  is  exceptionally  pure  and  on  account  of  the 
absence  of  impurities,  it  sinters  only  at  a  very  high 
temperature.  As  thi>  niajrui'-iite  is  so  hi<;hly  refrac- 
j  tory,  it  M  necessary  in  tliw  manufactui-e  of  bricks  to 
j  add  a  ituitable  binding  material.  At  the  brickworka 
at  Maiittirli.  a  small  proj)ortion  of  serj>entine  is  lulded 

itu  the  mixture  which  i.s  moliled  and  burned  at  a  tem- 
perature of  1,400^  C  in  a  i^genei-ative  ftu'nace  of  the 
Siemens  type,  yielding  a  very  lurd  and  dense  brick. 
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nrjio-it--  TTinirno'-ili-  hiivr  lirc'i  fiKiml  at  Sultoii  ami 
lii/llun.  I  )iiUti  io.  i  suiadu;  lu'ur  1  ruiinciistoiii.  (ii>t'iiiiui)  ; 
ill  iIk'  I)('|>iirtnuMil  I'fa.  soutlu'in  rn»l-.  Hu!<sin;  in 
India;  and  lit  .s«>\fi-!il  Itxailitii-s  in  IIunj.'un  .  A  t"<»\v  of 
tlu'*c  deposits  liavf  hwn  workt^l.  luit  ibe  output  fruui 
tbeni  at  the  pro-4>nt  tiino  i>  \-i>rv  small,  wben  compared 
with  the  total  ]>ruductiun  of  tlio  world. 

OcfHTT^ce  anil  rhomr/t  r>si!<K. — Maj,'"ii<'-iiti'.  majrn*- 
i^ium  larWoiiatt'  (MjK'O.).  coi  ivsim)ii(1s  cliciiiltallv  (o 
C4ilcit4\  r.ilriuiii  luriiouate  (CaCOj).  In  the  pun-  stute, 
it  coutaiui»  47. •>  \ii'Y  cent  of  niajriuvsiuui  oxide,  and 
53.4  per  cent  of  carbon  dioxide.  When  impur«\  n\x\\i- 
nesiuiii  stiiciite  is  present  mui  at  tiiueit  iron  oxide. 
Pure  iiiuj.'nesite  ocrui^  in  tian.^paivut,  rhombohedml 
crv^tul^:  in  tlie  massive  form  it  is  compact  and  gtanu- 
tar,  rowtubliug  iinglazed  purcelaiu  in  appearance.  In 
color  it  is  gwnpraMy  white,  but  often  of  a  yellowLoh. 
Ifrayisli,  or  even  l)ro\vnisli  tinf.'e.  The  hi'owinsh  coloi- 
i»  imparted  to  the  mineral  by  the  imparity,  iron  oxide, 
which  if  present  to  the  extent  of  seveml  per  cent  forms 
tlie  v  ariety  "  Ini'iinneritt*."  or  **l>row  n  >par,*"  as  it  is 
sometimes  called.  In  hardness  magneaite  varies  from 
8.5  to  4.5,  and  though  bnttle,  it  i^t  exceedingly  diflieuh 
to  drill.    Its  Hpecifie  gravity  varios  from  .•;  lo  .!.  li'. 

The  formation  of  ii)agne«ite,  which  usually  asso- 
ciated with  terpentine,  is  attributed  to  the  action  of 
earhoiiated  water-  njHui  eruptive  ma^nesiiiin  roi/ks. 
such  m  olivine  (chrysolite);  when  this  action  ba^  been 
carried  nearer  to  completion,  the  serpontine  also  is 
♦leeomposetl,  yieldinj,'  as  linal  jirodiiets  m:i<;riesite  jiiid 
quartz.  While  lUHjgrnej^itc  generally  occurs  a«-sociate<.l 
with  serpentine,  it  is  found  also  with  other  mi^rnesian 
minend-^.  a>  t:dr.  hrtieite.  doloinit<-.  ete.  It  i>  xmie- 
tioies  t'uuiul  in  gypsuui,  and  wben  tlie  leinia  are  irreg- 
ularly mixed  with  the  gryp«nm  the  voaiaA  forms  the 

variety  of  mai  lde  know  rt  as  ••v  cnl  aiiti(jii(>." 

Untm. — in  Uie  crude  condiciun   luognts^ilc  i.s  uised 
largely  for  making  carbon  dioxide  gae^  cither  by  'the 
applit-ation  of  heat  nln^it-  <>r  Ky  treatment  vith  sni 
phuric  acid.    The  eai  hon  dioxide  so  produced  is  util- 
ized largely  either  in  the  gaseous  or  liquefied  state  to 


■■(rhart.'e"  or  earbonate  iinneral  Maters  and  olhcv  Kev- 
erujj'e.s.  and  its  um?  in  uiechanieal  i-ef rijferation  in  warm 
countiiesand  on  shiphoanl  is  increasinj^.  When  crude 
majrnesite  is  di-composed  liy  sidplmrie  aeid.  tn»i(nesiiiin 
i  !«idpha(e  is  obtained  a.s  a  by-pr<Kluel,  which,  heinjf 
diseolTcd  in  water,  tiltered.  and  et  \  lulll^ed.  yields 
EpMtm  salts  (MfiSO,.  7II,0).  Durine-  V.m  it  is  esti- 
mated that  at  least  17..VI0.0IMI  pounds  of  this  salt  w(>ix» 
pnMhiced  in  the  Tnilcd  Slates.  At  least  ;•(»  per  cent 
I  of  the  duiuc^tic  output  of  Kpsom  salts  produced  during 
I  1002  WB«  consumed  iu  the  manufacture  of  dyes,  laun- 
dry MMips,  and  paints,  and  in  t4mnin(r  leather:  the 
remaining  10  per  cent  w  as  used  iu  the  prej>aration  of 
medicinal  saltii.  Early  in  VM^?i  a  combination  was 
effected  of  the  various  eoneerns  <-npi};ed  in  making 
EpeOTn  salts  in  the  United  ^>taie».  Crude  magnesitc  is 
u.'sed  to  a  minor  extent  in  the  manufacture  of  the  mag- 
nesia alba  of  pharmaey.    This  preparation  i«  a  miscture 

Ioi  magnesium  carbonate  and  hydrate. 
The  eonsmnption  of  magneette  in  its  calcined  Rtate 
.  (which  corres])onds  to  mafrnesia.  M<.'())  has  incren^-iHl 
very  lai^ely  since  l^D,  owing  to  its  uses  in  the  form 
of  hricks  or  concrete  as  a  refractory  lininj.'-  for  oj>en- 
heaiih  furnaces  and  B««ssemer  converters  in  (he  steel 
industry,  and  for  s(>ecial  part8  of  £umaoe«  used  in  the 
smeltin;/  td'  eop]>  r  and  lead  ores;  as  a  lining  for  rotary 
kilns  used  iti  the  maiuifacture  of  I'orr land  cement :  as  u 
I  honcoirdttcthig  covering  for  builer«i,  liteaiu  pipe:!,  etc., 
I  to  prevent  loss  of  heat;  and  more  recently  in  electric 
furnace  con,'«tru<'tion  ;is  a  refraeiory  material.    It  is 
used  also  in  the  njanufacture  oi  [lajtiM-  >to<  k  i»y  the  sul- 
phite prorejss,  the  wood  pulp  liein<;-  diei  sted  under 
|>ressure  iu  ealeiiuu-nia'/nesiinn  acid  -ulphiti-.  wli<>rehy 
I  the  lignin  which  foniis  the  coloring  matter  of  the  wood, 
I  as  well  as  other  incntsting  material  of  the  fiber,  is  con- 

\*Tted  into  solul>le  pro(liu't>.  which  are  sub^eijiientiy 
I  removed  by  wa^sbing.  The  genei^l  adoption  of  the 
I  basic  process  of  waking  steel  has  also  largely  increased 

thu  use  of  ma<rnesite  for  furnace  Itninga,  eapedally  in 
I  the  form  of  bricks. 
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MINERAL  INDUSTRIES  OF  PORTO  RICO. 


By  William  i'.  Willulguby. 


The  iuve^tigation  of  the  nunend  iuduetrieB  of  Porto 
Kieo  for  the  yonr  rnding'  December  81, 1903,  report  of 
whii  h  is  (.'iven  in  (lie  \M<rnH  that  follow,  rcijipsoiitinj;'. 
Hn  it  did,  the  first  attempt  to  pretseut  a  compreheoeive 
exhibit  of  the  character  aod  importance  of  the  mineral 
resources  of  the  island  and  of  their  exploitatiot*,  had  to 
coiitoud  with  the  difficulties  usually  attendant  upon 
initial  statistical  or  eetm»  work  in  any  field.  These 
difficulties  COnaistiHi  not  so  much  in  securing'  data  eon- 
oeming  niineiml  depoaifas  and  their  working,  after  their 
exifitenoe  was  Icnown,  w*  in  aecnrinj^  informatton  con- 
t-erning  such  existence  and  'vvorkinjr  itstdf.  In  the 
present  case  this  diiliculty  was  especially  acute  owing 
to  the  Ij-ok  of  official  data  and  the  fact  tiiat  in  no  camf. 
were  iiiiniiiff  operations  Indnf,'  contiuetiHi  us  a  n  L  iila: 
industrial  enteiprise.  aueh  work  was  done  during 
the  year  was  almost  wholly  of  a  prosijet-ting-  and  experi- 
luental  ehararter.  Kven  briekniakitijr  and  stone  tjuar- 
rying  were  carried  on  in  an  intermittent  manner, 
bricks  behip  made  as  demand  arose  for  them  and  quar- 
rirv  liriii.j  xwn  '.c;!  r  and  there  by  contmctors ID  nficd 
of  ulutvrial  fur  roudmakiug. 

In  view  of  them  conditions  it  was  deemed  ilmt  the 
nii)~t  rtn|i(irt.iiif  \yi>\\  tli:it  ■  (Hild  Ue  done  l»y  the  investi- 
gutiuu  would  couiiist  uf  pix'^enjiiug  (1)  such  historical 
data  as  eonid  bn  obtained  regarding  the  search  for.  and 
di-i  iiM  :  \  ■>'.  tiiinerids  in  the  pas^t,  and  rtTdrts  (luit  had 
Ih^cu  made  foi-  their  utilizatiuuj  (2)  a  btntcineut  of  the 
laws  in  force  regarding  the  looaition  and  exploitation  of 
mining cbUms:  (8)  a  list  of  all  uiinerul  deposits  of  \vhieh 
ioformation  could  be  secured  by  making  the  most  thor- 
ough investigation  posdble;  and  (4)  an  account,  with 
gucli  stati.sticad  data  as  could  Itc  obtained,  of  work  acti: 
ally  done  during  the  year  in  the  utiliiaitiou  ur  uuiiiipu- 
lation  of  stieh  mineral  rei^ju 

In  the>c  efforts  it  is  Indieved  that,  tlmnks  to  the  co- 
openition  of  the  ditieieut  iuiiulur  uiui  loeal  officials,  a 
lar^r)>  measure  of  suooess  bas  been  attained.  The 
lliorouyhness  of  the  i-)itn;)»-<  fimy  he  seen  from  the  fol- 
low iuj;  statentent  of  tlu'  un';iu>  lujployed  in  securinjif 
information.  In  addition  to  the  personal  reseanAe^  of 
the  author  and  his  assistants.  Information  wa?  wufrhl 
and  secured  from  euch  of  the  uixtj  collectors  luid 


j  deputy  collectors  of  taxes  attached  to^the  Treasury 
I  Department  of  the  ishind,  whose  duties  are  suidi  as  to 

make  them  ix'rsonally  aequaiiited  with  e>  ery  important 
i  taxpayer  or  industrial  enterprise  in  their  lespeotiva 

districts,  from  the  twenty-odd  internal  revenue  agents 
,  whose  duties  take  them  to  every  j>urt  <if  tlie  islantl,  no 

matter  how  ditiicuit  of  aooees,  and  tinally  from  all  the 

ooDtroctore  and  supermtendents  en^^a^fed  in  the  con- 

!  struction  or  nuiintenanee  of  the  highways.    The  com- 
missioner of  the  district  of  Porto  Kico  and  the  chief  uf 
the  Bureau  of  Mines  nnder  his  jurisdiction  likewise 
I  rendci'od  every  possible  assistance  in  the  way  of  fur- 
j  uishing  data  taken  from  otiicial  records  and  in  direcdog 
I  all  of  their  employ<>es  to  fnmivh  any  information  in 
t III  If  power. 

'  Milling,  as  generally  understood  in  the  United  States, 
j  has  not  up  to  the  present  time  been  a  stable  industiy  in 
Porto  Kieo.  Certain  minenils  were  known  to  exist  l)y 
I  Pouv«  de  Leon  and  his  followers  in  the  early  part  of 
I  the  sixteenth  century,  but  no  systematic  or  ftcientifie 

methods  were  then,  or  have  )n'on  sinee,  enipl  t\ <  il  in 

I their  extim-tion.  The  aheieuve  of  any  relics  pertuiuiug 
to  the  period  antedating  the  discorery  of  the  island  by 
the  Sj)anianl>  wmiM  ti-ii<l  fn  -Imw   iliaf  nn-tnls  were 

inot  used  iu  the  munufucturc  of  warlike  impleiuunts  or 
domestic  utensils,  neither  has  there  been  unearthed  any 
metal  adorniii'  iil-.  such  as  anklet^,  arm  riniis.  m  -similar 

idecora(iou.s  >vith  which  primitive  tribes  couvcn-^unt  with 
the  use  of  metals  were  wont  to  adorn  their  women  folk. 
The  comploti  :i1>-. m  ■  :il->.  of  shafts,  tunnels,  and  othiT 

ievideia'^  of  ore  mining,  &uch  as  are  being  constantly 
uncoveired  in  other  Spanish- American  oountrieci,  would 
fnrthei-  tend  to  eonlirm  tin*  •  iiirii..i   f(i;ir  neither  tbo 
HorinquefioK  nor  their  .Spanisii  eunnueroi's  ptm;ticcd 
j  mining  except  in  a  desnultory  uuumer.  and  the  lack  of 
histori'-ul  nn-iitton  uf  such  industry  likewise  fciti-en;;tlieii« 
this  belit  t.    I  i  :iv  Ifiipo  Abad.  in  ids  •  Hi.st<:)rv  of  Port<i 
Rico"  (17-^1.  iii::kc»  reference  to  early  riMuittaiioes  of 
•fidd  to  the  Spaidsh  peninsula,  l>ut  all  the  •■old  extraetcd 
was  undoubtedly  obtained  from  river  washinffs  by  en- 
'  forced  natix  e  labor.  In  his  description  of  the  etfectaof 
I  the  giTat  hurrieane  of  l."i.3o  (he  s^ame  historian  ways. 
!  "Be  volvian  lo!>  ojoei  a  hxa  miuas,  las  voinn  todas  sumur- 
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gidan  por  Ins  ci-ccientt  rio  los  rios"  (They  tunM><l  their 
eyes  to  the  mines,  but  iuund  th<nn  all  siibrucrf^od  by 
the  overflow  of  tho  rivers). 

OfTicial  Of  other  reliii^il*'  dnta  relative  to  tin-  jfi'olojj- 
icul  formation  of  tlie  IhIuiuI  is  iibo  prucliwilly  uoiiexist- 
eot.  SoBM  Attempt  to  compile  a  report  on  the  subject 
WHS  iiiiule  Vn^cuni.  ii  Sivmisli  eui^iiicef.  mid 

the  result  ot  iiis  lalM)rs  wa?.  laid  iK-tore  the  duett* >rs  of 
the  Exposition  of  Miiieralo;.'y  held  at  Madrid  in  iss:t. 
The  iiioiiog-niph  coitiprisini^  the  rejxtrt  is  not  extant  iti 
Forto  liico,  but  a  portion  of  the  rou}jfh  draft  ^va>^  found 
among  the  archives  of  the  insular  lUireau  of  Mii  -  -  hy 
its  present  ehief  ami  was  larj^ely  drawn  ujM)n  l>y  the 
(iovernor  of  Porto  Uico  in  his  second  annual  report  to 
the  President  of  the  I'nited  States.  Th(>  iufornmtit)n 
tliei'f'iii  l  oiitriined  is  considered  worthy  of  reproduction 
a»<  presenting.'  hi  succinct  and  precise  form  wliat  little  is 
known  of  the  mineral  l>earinif  formations  vhicb  ^'<> 
make  up  the  soil  and  guhsoil  of  lihis  new  poaseasiou  of 
tlie  United  rttal.es. 

[Rxtmrt  fnmi  t)i«KtfcU4M3  annuiil  Trp<>n  of  tlic  tiuvrrunr  iif  Ftirt^i  Kico  to  iIil* 
FNctili-Dt  of  (h<i  OnlMd  Btatei.] 

QqU  pboeiB  were  worked  for  MUBft  yeua  by  the  Spaniante  iu 
tiie  Ont  centwy  of  the  oowiiiMti  wad,  lonndlng  to  offidal  «tatiatic«, 
S,7IK>  pomnA)  «^  gold  weie  wnt  to  Spiin  from  th*  year  to  th» 
jr«Mur  1898.  It  b  lielieved  that  that  flftnra  only  T^mKOtM  the  i>art. 

belori.!ir.;' t"  t:,c  r'n.iMi    if  ^ii.iin  !:-  to  MJT,  the  fllth  of  tJlf 

total  prOMiUftioii  ilijriitii  tlittl  jn-iivni  i.i  Uuii.-. 

The  >SiftTa  ilt-  Lu<iiiil1u,  the  iiii>n.*aljru|>t  aii<l  the  hi^ihesft  of  all  the 
muuiitaitiH  in  I'orl<i  Rieo,  IxOolijw  to  the  main  mnllllern,  urt  fiiiin, 
which  cutM  the  ifiluiid  troiii  »u<tto  \ve«<l,  with  »  ]iri>loti^ti<in  to  the 
Windward  laiands,  by  tbo  east,  and  to  the  little  kUti  J  oi  Devecheo, 
■tutted  opponte  to  Uayagnea  aiMl  Aflttoot  by  the  wtvt.  Timt 
■noantaio,  or  aiem,  is  in  tbe  oorthcMrtem  part  of  tho  ialand,  and 
owinig  to  Its  ritnatian  and  the  elovatkm  of  tta  hllb— the  higfaert 
being  Kl  Ynnt|ne,  1,200  itietpra  [3,!»;i7  iv*-t]  above  Ma  level— is  the 
firnt  Nf*<els  van  itifltingiiiHh  in  ^iiming  to  Porto  Riro.  Prom  Kl 
Yui  |i.eftnil  the  hill:<natii>  >!  Cni  Finiie,  >I*wta,  1'.  iiit  I'araila, 
and  uthere,  variouti  rivers  riow  in  w  Jiich  jpjUl  has  l>o>.-ii  IuuikI.  The 
Munieyes,  one  of  the  richer  in  >;oI(i,  baw  aw  triliutiiries  the  rivulet!' 
knonn  aa  Filipiua,  Cajcmca,  (jium^iao,  La  Miim,  Ijt  .Miiiiuiiia, 
Tabonuoo,  and  Anon.  In  tbia  iaat  nameJ,  the  Anuti,  tHJine  thirt> - 
«lsfaty«a»a|o,a]richooiUMmdidaoinevorkiutbewaabJngofauide 
«r  MuUenMH  ikllavia,  obtalnkig  Inm  one  to  two  poooda  of  ibko 
fold  per  day.  TbetoekanKHPeabandantlyfaaodiothewHtenbetl 
ol  Uameyea  Blver  are  eorite  and  porphyry,  croawd  with  vdoe  of 
ijuarlz  and  iron  pyrites.  The  allavial  landB  occupy  a  good  exten- 
sion of  thn  middle  and  lower  parts!  of  these  watemhMlii,  and  are 
I  liicili.  of  rlay,  -ar.  l,  .iml  bowhter!',  forming  depotiitH  of  analo- 
Ktiur' nuture.  Their  <lt*j<tti  rsi  variable.  In  the  valley  of  the  .\noii 
there  are  !!oine  eiit*<,  from  frix  Ui  einbt  ineterH  to  lilt  fwt  I  deep, 
naade  in  wivh  alluvial  depottitij  with  the  view  of  c.xpluitinK  tlie 
auriferoiiB  stiata. 

It  la  knovn  that  tbe  mtetdied  oi  the  rivefa  Conjial,  Kegroe, 
Ooagoa^  (^boco,  MaviUa,  and  Hanatf  contain  anriierons  aanda. 
The  idea  whirh  occnra  to  one  exauiinin);  the  vicinity  of  Oorozal 
is  that  that  valley  was  emptiwl,  thron^ih  a  pniccMs  of  prosion,  l>y 
till'  lilii'.  i  ll  waters,  «  hieii  prrvlnced  in  tbe  cal  i:.  m- stiil  eutfi  nioiv 
than  i^Ki  iiiefer?i  f4".*7  feetl  deep,  tbronth  wlm  li  nio  a  .Htre;nii.  It 
i»  ln-lieved  the  ll;.-  wiA'^r-  of  that  Htr<-aiii  det">ited  the  <|UiiterMary 
aUnvia.  Thi-  .  .iK  iirr.  -  il,  ••joj  to  ix-  of  the  Tertiary  forinatiun, 
OCCnpie*  'I  '  li/lil  -I i  in  ii;  lin  river  and  extends  itself  by  the 
north  toward  the  aea.   Ou  the  lolt  Hiiure,  and  in  the  bed  ol  the 


river,  the  Jimeatcme  haa  disappeared,  giving  place  to  potent  atiala 
of  eandstone,  on  vbich  the  aoriferouB  qnatvriMry  allnvia  lay.  The 
atlnvial  dcpcMltaare  titore  i>otent  tb>-  lovn  r  tli*-y  nre,  and  gold  la 
foand  very  near  llie  t>artace  in  fbf  lii^')ier  iiiid  liilly  jiartis  while, 
on  till'  conlrury.  iu  the  v-nal  dc|Hi-it^  .  f  lU.  lo\\>  r  jsirts  of  the 
valley  llie  imriferon."  flnila  are  loven-d  by  ^l( Til<'  iiia-i-e^.  Xtar 
tlie  s.iM'tv  of  tlie  l'.iii;;o^  Kiver,  in  t]»e  l>ed  of  ii.  and  i'"<  einti- 
niett-rx  M*.S  iiu  hi'!:)  dei  ]i,  some  pi*ia?s  of  quart/  luive  been  found 
foiitjiitiiii'.;  iroiii  s  to  10  jn"!«nis  to  l'i4  firaiu-^]  of  pore  isoUI.  In 
tlie  iuriwlictiun  of  Coroxal  aonie  waaliing  marliiiiery  was  eatab- 

!  lished,  and  the  icaalt  was  from  92.lt  to  9iM  for  inch  tnn  of  aand. 

'  There  are  ali-o,  acr'opliiis  to  oflieia!  information,  'i'.nie  ,iti\<\ 
jilai'eivi  in  Mayairnez,  ."^an  liermaii.  Yai^  i..  and  ('oanii'.  The  i">ld 
ix  fiinnd  in  iirain-'  or  loi'n.'et-'  fif  or^^:;  v.ihie,  and.  nireiy,  nn^-'L-elH 
of  even  higher  vaUie  In  the  I'ajard"  lliver  a  inice  (oniid 
which  wciirhi'd  4  onni'i'n,  ami  in  the  (*on'.Tos  another  piece  nf  1 
pound  waji  also  found:  lint  the  l>i'.r^'c.-1  pii-ce  of  piit^-  n.itivi'  i.'.iM 
wa.-  di.HMvered  in  the  laiid^  IteionL'irif;  to  Mr.  lion,  in  tin'  juriKlii'- 
tion  of  Coroml.  That  piece  vras  sold  to  Mr.  Bou  by  the  finder  tor 
$200  In  money  and  aome  other  valuable  tbinieti.  In  the  bed  of 
(he  Kili]»ina  rirnlet  there  were  o'ltaine^l  from  ilO  kilot:r-.igM«  [I^J 
]K<und.-')  of  land  rix-tenthsof  a  urain  [nKfidoi-J  of  pniT-t.'old,  uhich 
make."  10  gniinn  [l.VJ  i^rains]  lor  1  ton  of  sanil.  Tlie  emerpriseJ 
mentioned  «ere  ahandoned,  and  tin- only  ttorU  on  the  niiiie<  na.t 
done  tiy  the  ''lavndori'S,"  wawbiiien.  They  um'  an  instrument 
calleil  "jsiveta,"  made  of  wotMl,  fliaped  like  a  |'late,  of  40  i-enti- 
meters  [111  inches]  in  diameter  and  ll'  centimeter?'  [.'t  inclK>]  'leep. 
Id  the  wateraheda  of  Mauieyea  River  and  in  all  the  riven  croasing 
the  Juiladietkm  of  Ooroaal  numben  of  peannta  can  be  aeer  engnged 
in  the  wotk  el  waafaing  anriferrtnj4  t-anil,  from  wldcb  tliey  obtain 
i:ol<l  in  amonnt  flnfHcient  to  jiay  f^  t  their  wipitort 

Since  tb-  Ann  iian  iMxiipalwiii.  work  on  the  niim^  ban  had 
renewed  lite,  .UiU  the  mnnlier  of  ui>pli<iili"ii!<  for  niiniii<;  cuticer^- 
sioiii^  tlle<l  in  the  finreau  of  .\irric\iltnre  and  Mine"  luis  incrcifeil. 
t"p  to  .Inly  c<incef.6ion-.<  have  Ix-eii  L'mntevI  for  107  iKt  tarvB  (Mtl4 
acre")  of  land. 

Tbe  minenlN  of  I'opper  obtained  are:  FerriferauB  motley  copper, 
native  eapper»  jE;reen  and  hhie  i^bonatea,  yellow  copper  i^utphide, 
often  aooompenied  with  iron  pyrites  and  iron  oxides.  Biainiah 
expioraie  ot  llie  laland  |iald  little  or  no  attention  to  copper.  It  ia 
genwally  faund  alon|f  the  tnain  chain  of  moontains  dividing  the 
iaiand  from  east  to  west,  froin  the  ndghhorinir  i!>land  of  Vieques, 
anil  then  following!  Ihron^di  Kio  Blatico,  loir.dio,  Corneal,  Clale», 
Jayuya,  .Maricao,  and  some  other  place><  which  licloni;  to  the  ninth- 
ern  chain  of  immntain.-i,  snch  zl-*  Iji,"  I'iedras,  llniiianio,  I'oiicc, 
Kfialejo.  anil  alni  in  the  vicinity  <if  the  road  from  (  a^'iias  to  San 
Jiuin.  the  richei't  place  ln-infr  the  Imrrio  of  liio  l!Uinci>,  in  tbe 

municipaiity  of  Sagoabo.  The  first  works  lor  the  expluitatioa  of 
eo{kper  began  in  1860.  IatheoiineiHmMd"Ia  AbtuKlanria"come 
finall  excavatione  were  made,  and  the  mperildal  carlMuato  was 
gi\^  hered,  and  many  tone  of  rich  mineral  were  thna  oblabiod.  Uko 

reMilt.i  s^ere  reached  in  the  mines  named  .Suntu  .\innlia,  l.afii>- 
tellana,  and  Santa  Teresii.  all  l<H'at(*<l  in  the  barrio  of  l!io  lUancn. 
In  the  la^t-nameil  mine  copixar  indication^  \vere  not<-<l  from  the 
surface  to  a  depth  of  2.>  meters  [Hi  feet],  firj't  a^  f;reeii  carbonate 
with  '2'i  iK-r  cent  of  cop|>er,  then  a"  lerriferons  mollev  c^jpfH'r.  anil, 
in  i^ouie  (uirtji,  yellow  sulphide,  very  pure.  In  bS7',»,  U»  tons  of 
eopi>er  sulphide  u  ere  obtaiDed  from  IImj  luiue  Santa  Tenwa,  and 
4X>  tana  of  carbonate  of  oopper  from  the  Santa  Anuklio.  Oa'ingto 
the  difficnltiea  and  hif^  prices  of  tianipoitatian,  work  oeaeed, 

Tbe  exiatenoe  of  silver  in  the  island  haa  been  oflidally  n-iit-:- 
nieed.  On  July  19, 1538,  the  "oiieialef  realin"  wrote  to  tbe  Kinu  of 
Sfiain  that  "  veins  of  lead  rontainini;  some  silver  have  been  Imind," 

'  and  on  March  21*  of  the  followimr  veur  they  w  rote,  With  nr-iiei  t 
to  the  silver  miller  hert- di»cov<  t  I  m  i  ran-jed  that  that  miiu  nil 
be  fusetl  here,  but  there  in  no  jieri^ju  wiio  know\«  bow  to  do  it.  In 
Hime  plaii  t^  veitifi  of  that  metal  have  heiMi  fonml,  hnt  iiotliini:  ha» 

I  been  done»  waiting  the  arri\-al  of  eome  one  who  knows  how  to  f  tue 
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anil  w  ork  it."  In  the  History  of  Porto  Kico,  by  Fray  Ifligo  ^bad, 
with  notes  by  Doo  Job6  Julian  Aooota,  the  Miatetiuiut  m  made  that 
in  tl»  genan^  de  AlliMco  there  wis  ■  mine  oontainins  nltrer;  mid, 
ia  •  report  preiNired  in  1879  by  th«  chief  engineer  of  the  bnrau  oi 
mines,  referem-e  inado  tu  <vrtaiii  Kaiii|>l»4  uf  Alwr  found  in  fba 
barrio  IJ&tno«.  uf  t\w  municipality  of  Isalwla.  In  iilhcr  offirial 
di»cnn)entH  thf  I'xistcinv  of  eilver  in  tin-  norths  i  >(  r  ii  |  ni  the 
inland  is  afliniiL'd.  (" 'titicfwiionii  liave  1k'<'Ii  made  id  sjlvi-r  Jiiiiu  .^  m 
Xagnabg,  Oorozjd,  Hio  Uruiide,  Fajanio,  I>ijai<,  ami  Pitnlnui. 

In  tlie  anbaoil  of  die  «ii»turu  part  uf  Um  ialiuul  tburu  is  {eldHfvitliic 
fodE.  This  Mction  Is  confined  oa  the  north  by  the  Sierra  dc 
Luqaillo^  nnd  on  the  soatfa  hy  the  Fhndun,  puallel  iucb*  of  hills, 
and  diMant  one  from  the  ottier  from  35  to  80  kUometen  (16  to  19 
nii1o» ).  It  u  ntnU'd  that  the  nir{a(«  lodea  oraopy  n  lurKc  ar<>a,  tin- 
dojitli  not  Imvin^  Ixt-n  dptcmdnwl  as  yet-  Iron  L«  found,  ai'cord- 
in^  1'  ~>  i:iiidt',  at  llic  rato  of  <31  pi-r  ivnt  of  tlip  mineral.  Iron 
of  4>xir»iUi'ni  (|uality  liufi  l)wn  fouml  in  the  liarrioe  Maineye--'  and 
Jayuya,  mimi<-i|ialily  <if  rtuado,  ami  in  Luquillo,  Piwlnu!,  NujiiLubo, 
Hnmacao,  (inralxi,  1*atillu!<,  .San  I»renzo,  and  .^rniyo.  Tlu>  wn- 
gOHionK  <if  iron  mint-?  are  iintni.-run!<.    Siinn.'  effort*  ari'  bi'ini;  made 

DOW  with  the  view  of  organising  euterpriaes  for  tiie  exploitation  uf 
Iran  in  the  oaalem  fiart  of  the  iaiaiid. 

There  are  in  the  i«land,  norording  to  official  information,  i<onu> 
depwitF  of  l«id  minfiralp.  tioml  >«aiii|i|eF<  of  galena  have  Ix-en  found 
in  A-i  •  '  .  Mayajruez,  an>l  Naranjito,  There  are  two  eoneessionM 
jiraiitfu  111  llie  inuui('i|>ulity  of  Cinayania,  on*"  l>einjf  for  tho  ex))loita- 
rion  of  leail  and  the  other  for  arv'eiitiferoiij  pdeuu.  Minerals  con- 
taiuing  Kt-inie  amonntof  iieroxidH  of  mani::inei>phave1ieen  jritherei) 
in  the  vicinity  of  ( 'oro/jd.    Native  hiirmnth  ha><  lH>en  dii^wfiii'.  in 

Pbnea.  Sampleaofpiatiuum,  tin,  and  mercnry  have  been  obtained 
in  the  juiisdietioii  of  OoioaaL 

All  otiicr  officul  reports  touch  but  lightly  on  the 

ntineral  resouicfs  of  the  islund  mid  dt)  not  «'OMV«'y  any 
information  uot  ciuljodied  in  the  t'oreijointf  oxtinct. 
Mr.  Roheit  'I'.  Hill,  of  the  United  Stat^-n  (ieolofiical 
Survoy,  in  his  HCCiU-ati>  and  inttTestinjr  \v(n-k  entitlwl 
'*Cuba  and  Porto  liiwj,"  devotes  but  ten  Mnca  to  tho 
subject,  snying: 

.V  little  placer  fjold  is  found  in  the  river!*  of  the  J'ierra  Lui|tiillo 
and  CoroMil,  and  mfrciirv  in  the  Uio  (imnde.  (iolil  wili  fnrnierly 
mined  by  the  early  SpauiMi  -  iiirr-  i-  >rill  taken  out  in  ^^luall 
quantiticx  by  the  natives.  .Molyhdena,  inujrnetic  pyrite,  man- 
ganite,  limonite,  clirytHX-oIla,  epidole,  and  jniriict  an-  tint  nunor 
minenik  found.  Specular  iron  iarejiorted  in  several  placet),  notably 
in  the  river  Cnyul.  Magnetic  inm  is  bIbo  reported  ftom  Gumbo 
and  Gialea.  Crystals  of  qfmtt  ere  loond  in  the  Ko  FrMOi,  Dipite 
of  good  quality  at  Oaja  de  Moertos,  and  malediileait  Rio  BfauMO. 

XIKINO  ULYn. 

Notwiitetaadiiig  the  absence  of  anything  appi-oaoiiin^' 
an  oi-cranized  niinrng  industry  in  Porto  Kicc)  there  is, 
nevertbelesa,  n  complete  syBtem  of  laws  nnd  reflations 
governing  the  right  to  exploit  both  prpcioiw  and  base 

metals  in  the  ishnid. 

This  is  suliiitantially  coatjiiaed  in  the  law  of  July  0, 
1859.  and  the  ministerial  order  of  December  S9,  1668, 
rum  lid  < .1  in iiiiill \  for  application  in  tlir  Spiuiish  pen- 
insula only,  but  sul>^queatiy  extended  to  Porto  Kico 
by  tfae  law  of  May  8, 1895.  Many  of  the  proviaions  of 
these  statutes  have  by  reason  of  llie  chaiij:i  n|'  -,o\  (  r- 
eiguty  becutue  inapplicable,  and  it  in  uudcrbtood  that 
a  new  mining  law  is  \wag  drafted  and  will  be  presented 
at  the  next  session  of  the  Insidar  l^siatnre.  In  ao  for 


a.s  po.sslble,  however,  the  priutiples  and  procedure  of 
the  exiiitiiig  laws  are  liciui;  ub8crveii.  and  deficiendea 
arising  from  changed  political  oonditiona  treated  by 
analogy. 

Minerals  sabject  to  mining  ehtims  are  divided  by  the 

law  into  three  cla-sseM,  us  follows: 

Class  I:  Mineralji  of  an  earthy  nature,  mineruls  of  a 
siUoeous  nature,  slates,  mineral;;  of  a  sandy  nature, 
^'ninit«!s,  busalte.  limestones,  }ry(>sunm,  Bftlkla,  maris, 
clayey  earths,  oonstroctiou  materials  in  qnury  forma- 
tion. 

("lass  II:  Placer.s,  metallic  .sands  or  alluvia,  bogs, 
emery,  ochers  and aluui^ras,  scoria  audmiuenil  tailinga, 
peats.  p^Titic  earths,  aluminous  earths,  inajrneHium 
earths,  .salt  dejiosits,  limo  phosphates,  barytes,  iuor- 
spara,  Bteaiites,  ravolius,  clays. 

Class  III:  Metalllo  veins,  anthracites,  pit  coals,  lig- 
,  iiites,  asphalts,  bitumens,  p<'troleum  and  ininenil  oil.s, 
graphiteu,  saline  substances,  including  uikaliue  and  ter- 
raoeous  salte,  either  solid  or  in  solution,  copperas,  sul- 
phur, preciou.s  stones,  iron  ores. 

In>  order  to  obtain  legal  title  to  a  mining  claim  the 
claimant  must  submit  a  petition  to  the  Commissioner  of 
the  Interior  uf  Torto  Rico    ifinL'  forth  the  aii-a  of  the 

idetdred  cluiiu,  t  he  class  of  mine  nil  lo  bo  worked,  and 
the  name  of  the  owner  of  the  property  wberein  the 
claim  i-  >i(u:it("!.  He  imist  also  fui  in^li  a  survey  of 
the  claim  and,  within  ten  days  from  date  of  tiling 
Mfi  petition,  mint  deposit  the  sum  of  $36  if  the  claim 
doi'-,  hut  i-\i;i  I'd  in  afcti  1 -J  j^Tteneneias  (3ti  ;ii-i'>'-~t.  :ihi1 
^L'M  for  each  additional  perteueueia.  No  claim  can  bo 
tiled  for  less  than  4  perteneneias,  but  there  is  no  Tinnt 
to  the  nuinbi'r  of  pertonendti-  tlittt  may  be  incluile.I  in 
one  claim.  Bach  perteneucia  must,  however,  be  con- 
tiguouH  along  the  whole  of  one  of  its  sides  to  some 
odier  [11  1 1 1  iii'iK  iti  ^ 'f  the  same  claim.  an>'l  niii-t  i  uiisi.st 
I  of  a  re<rular  .st^uare,  eacli  side  mcatiuring  lOU  mcten» 
(388  feet).  The  aforesaid  deposit  Is  to  cover  the  ex- 
i  pt^nse  of  an  official  >;n  \  i'vmade  hitt  r  \>v  (lie  Govern-, 
meut.  The  fimi  conditions  being  complied  with,  the 
petition  is  advertised  for  mity  days  to  enable  protests 
to  Ik>  tile<l,  which  protest*!  are  subinitted  to  the  claimant 
for  reply  within  twenty  days.  The  complete  brief  is 
then  parsed  upon  liy  tin  v 'ommistjioner  of  the  Interior 
of  i*orto  Kico,  mid  hi.s  decision,  if  favonible  to  the 
claimnnt,  is  followed  by  the  api>oiiitinent  of  a  surveyor 
to  lay  out  the  claim  and  the  |>uyiiii  ii'  >  >t  u  1  urther  fee  by 
the  daiuiBut,  amoimtiug  to  W  cents  per  pertenencia(3it 
acres),  to  cover  expenses  of  title.  A  title  signed  by  the 
Goveriuir  i<  thi-n  i'^^uH.  is  valid  forever,  subject  to 
an  aimual  rental  tcacion  tie  miua.s)  of  ^52.-tOper  j>erteneu- 
oitt  for  precious  metals,  or  96  cents  JMSr  perteneucia  for 
base  metak.  This  title  does  not  carry  any  obligation 
to  work  the  mine,  and  lapses  only  on  failurt;  to  pay  the 
annual  rental. 

Pending  legislation  relative  to  the  dii^position  of  pub- 
lie  lands  (terrenes  balding),  no  mining  claims  are  being 
allowed  on  public  properfy. 
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MINES  AND  QUARRIES. 

PRBTIOrs  MKTAI,S. 


There  are  at  present  tweuty  luiniu);  claims  regiiitorcMi  on  tlu^  i>(M)ks  of  i\u'  iSiiruau  of  Mliie^.  uoue  of  whicbf 
however,  is  in  opentioti. 

RtgkUrtd  tuimng  daim  qf  precious  tn^ah. 


iTAii*  or  ««xu. 


XaUHiaraiilw. 


Henry  n.  Snvn?   R«n   

l>o   irHt^yllj-  

l>o   Kaj-R'.,  

JlBe(Zcrv««   Au'ini«ii..  

Wb.  B. t'r»vi(or<t    Iji  I'aliiw  

Beoi.v  11.  Sn>  r*   lto<  h*i  ...... 

Do   Leim  

Do   UvDVV  

Do   Ttif  W.  ri'l  . 

t)o   llnvltr  

I)o   .  UiiuhAUi  

I>ij   Miiu-  

II*  l*iH'i*'<lt't"   I*iiliitiir«'ju.., 

DkMi'Loiix   .  Kliirim- 

l>o   hXu'iii  

Hi-nrv  II  .Siiirrc  1  Elhcl  

O.  H«  rn»tcin  I  Oitim  -t<  r'.:lii 


Alt*«  OP  3f  tKB— 


Buyamrm  I  Conunl  

, .  .d«  ,  *lu ...... 

.....Ilo  do  

Piinw   Qti8)riiDilli« . 

Bartmon.   TonAItii  

 do  Cy>ni(ii) . , , , . 


DwHcLeM   VandeiMlt  '  BojaiiiMi. 

BoiwiAriMN  ;  BibwMOiibn.........  ■ 


 do . 

 do. 

 do. 

 do . 

 do. 

 do. 

 do . 

 do . 

 d« . 

 <fc> . 

-do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Kcvmii  

Pli3ill«  

I*alnii  Blanco* 
P»»li»  

fiiSmxivJi  

CiictallU>«  

So(rr»«s...... ...... 

CuchlltoK  

OiiOilllii."  


..In 


III  Ih^:  - 


dam  ot  tttnen)  MM 
torziBt. 


i1   I'Xliimrijo  

lt<   IVlliis  KlflllLMS  . 

■  ,.  -  .'if'  i  Ihts  lUrt^l?'  

;  -.'In  

I  I.U'inilln  M^imvv«»,  

NasUHbo  I  KlnBltlDro. 

Oonxsl   IMnL.. 

..,A»  do. 


M 
£S 
U 
91 

1-i 
!« 
12 
!!» 
I« 
1« 

li 

12 

2i 

li 
IV 
12 
lOD 
12 

a 


» ' 
ao 

7» 

ao 
ec 
am 
a» 

30 

30 

Til* 

t*:I 

a 
m 

HI 


OoM. 

OoldniHlotlicr. 
IV. 

Dot, 
Do. 

Ito. 
Do. 
Ito. 
Do. 
Do. 
Do. 
On. 
Do, 
Do. 
Do. 
Do. 

.Viirift-nKM  *nc!ij. 
8llv«rani1  ui«k«l. 
Mlwand  other. 
Do. 


All  uf  thciiu  diiiui:>  lui\  e  beuti  liled  .^iiice  the  AuH't-icau 
occupation  o<  the  iBland,iuid  souielittte  exploration  work 
has  been  done  in  tbf>  ca-<c  of  w  \v'.\  the  oliunis  situated 
in  tlie  Corozal  district.  The  owncrtii  of  cacii  of  the 
•boTe-enumenited  cUiinM  bare  been  interrogated  bj 
letter  u-  (■  >  \\  ln^thf'i  their  re'^iK'c-tive  i  laitits  were  in  oper- 
ation, but  except  from  the  owners  of  two  of  these  eUiuiK 
(Atigusta  and  La  Flaliiut)  no  response  1iai«  been  elicited. 
The  ownrr-  of  tli,.  nthpr  niiiies  jire  not  to  be  found  at 
preseut  in  tlie  island.  It  way,  therefore,  truthfully 
be  said  that  ore  mining  of  precious  metals  is  entirely 

pro'^pcrf  ivi-  !iTir}  fnnifineri  t^'' fill"  filiiiL' trui-n rttion 
of  the  ubove-mentioned  chiims',  none  of  whicii  i-s  being 

exploited. 

Such  gfold  mining  as  is  aetimlly  enpijyed  in  nt  present 
in  Porto  Rico  is  entirely  of  the  placer  type,  unimpor- 
tant in  s<;ope  and  eontincd  t*)  the  Corozal  district  of  the 
idand.  There  are  some  twenty  or  more  niiiu-r-  of  the 
peon  claee  engaged  steadilf  iu  the  worlc  of  exli-tteting 
^oML  from  the  sands  of  the  rirer  by  means  of  an  oacil- 
iMini;  movement  of  the  Imnd.-i  iipplied  to  u  wooilen  di.sU 
in  which  the  aaadsare  washed.  From  the  best  informa- 
tion obtainable,  tboTalae  of  the  gold  thus  p«rured  daily 
will  aggivgate.iipproximutely.  ^^2.").  It  is  understood  that 
Mr.  Henry  D.  tiayre,  wboistiie  concemionaire  of  eleven 
mining  clHime  in  tlie  Coronal  district,  intends  shortly  to 

ojierate  on  an  exten.«ive  M-ale.  .\Ir.  Suyre  an  i  ' 
rieuoed  miner,  who  htu>  invented  a  coiuiidemble  .sum  of 


money  in  e.\plorutiou,  Horveys,  and  asstays  in  Porto 
Rico,  and  \»  said  to  be  very  favorably  impressed  with 
tile  nun*  lul  wciiltti  of  tiie  C'orozal  <listrlel.  He  luw 
recently  applied  to  the  executive  council  of  Porto  Kico 
for  a  franchise  authorizing  him  to  divert  the  waters  of 

the  Miibille  river  from  their  natural  course  with  a  view 
to  obtaining  the  deposits  of  gold  in  the  river  bed. 
Whether  any  attempt  at  ore  mining  will  Ite  made  by 
Mr.  Siiyre  is  Tn.r  at  ]>ii'scnt  kium  n.  Imt  il  i-  unil.T-lnnd 
that  he  claiju»  to  have  discovered  the  original  vein.s  from 
which  the  dcipoeits  in  the  river  bed  arc  derived.  Al- 
thoii^li  tlh  i'i'  i-  I  \Mi  111  i>  of  phici'r  mining  hiivinjr  been 
prai-ticed  in  other  parts  of  the  i.slaiid  aj*  well  as  in  the 
Ooroxal  district,  pnrticulariy  in  the  I'ittinity  of  San 
German,  no  mininj'  for  of<dd  is  at  jn  esenr  u  ricd  on 
out!<idc  of  the  Cumzal  region.  Tlii«  failure  to  o^x>nite 
elsewhere  in  the  island  is  doubtless  due  to  the  belief 
that  the  f,'old  dejuisits  in  other  .sections  have  iMTntiir  ^o 
nearly  exhaui»ted  as  to  preclude  their  extraction  iu 
quantities  profitable  even  for  the  peon  class. 

I  B.\sK  MKTAI,S. 

I The  foregoing  dl^i>criplion  of  the  situation  relative 
to  precious  metals  applies  almost  in  its  entirety  to 

the  lms<'r  metals.  Thr  followinjr  mining'  claii)>-  l:ri\e 
l>eea  tiled  and  are  rcgistd'cd  in  the  oliice  of  the  Com- 
miseioner  of  the  Interior  of  Porto  Rico,  but  no  single 
oii<>  of  the  mines  appearing  in  the  list  isacttully  being 

I  operated. 


PORTO  RICO. 
Begktend  mining  dedim  of  fnm  metaU. 
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MHB  or  OWHSII. 


J I  ill  II  M'.iroancr.,,. 

I>o  


AiiKi'l  MutU'V  , 

Henry  ri'  ,  , 

MIkulI  r<Tnita  , 

Ali-Jundr>  FcmundM  

Mnnnel  L'iiaIiK'  , 

Ar^u<'n>>t  Mliitr. 

I'islri)  Siltlliyt4;lMfcn  .......... 


MIkmcI  I'hiiitiUas.. 
Artimi  Ar»nto, 


iUinv  of  mto*. 


i'orreifji    IVme©  

Fnikrit'  I  Muyoipta  

soIl-iIbiI   Bu)itnMn...... 

KU'unaiitJ  EUfimla..   Mn>i«ue*  

«'ii|>riiii  I  ilo 

M<?ri>-<1t.t>   Aittlbo.  

Aiinvon'lii  No. 'J   |  M«>n«ne«  

Maiiii  Jffiolln:i  I  Pom  t'  

IVr-i'Vi'TudilB   Hiin>ii«tn  

h>l»t'rjmxa  'lo  

f^tiitu  .\iuiUlft   <]•>          - . - 

saiitit  Atfiiedk.   Miiyiuiiifi  


UmiitellMldliMBL 


Waid. 


In  bee- 


Adjanlw  

>^im  (ffnoan  

fV'ty^ttl  

IJljMK  

 .U  

rtiittdo  

Han  (lennui  

Ponce  

Kofoatm  

...„*>  


ijiiitiirte  

lltK-utiucoB^o. 

I'lKlillH  

UOn-i  Arrlte.... 


iiikvnnift , 
.,iUi  


Do. 
Do. 

Do . 

Ih,  . 


l>.)  

Do  


Do  , 


'I  omiLM  K.  Nldo  

<'url<i«  M<*t'onnirk,,-r, 
(iinllcriiio  MH'<innl0c> 
r«>-ft«iio  lljttiKi-l ...... 

I'ltlro  Sti[iU*l«*l»in  

M.  I^l^rillll  I.'oria  

ArviJt-'«o  iV  Miiii-f  

J, <'f»Uiiftit  Yttlilv?"  

r^irliit'  MrConuU  k  

Tomii«  U.  NIilo  

<'jirl<»  MiCnnnloV  

Do  

KHimiiiiil'i  rhiiric  

l'i«lro(.uii<Uii  

|*c<1ri*  SHUtlntcl^nn  

Ito  


'  K>1lvll<i  

Ko'^ilM 

'    )->]M'r||11iq|  ,r.... 

}    Kl4>lNI  1'    llllinilfltO.  .  . 

I  riirrMit»it)ii   (ituniinm... 

I*llli^tll;«.  .  .    lIlIlIilH'llo, . , 

.Sun  MiKiK'l  <l"  

Hull  Aiitiiii. ............  '  fin  

tk-'Kon^  <lo  . .  

LuT*a  !. ..  ..*lu  

Htirl)   ;  liiuiyiimA. . . 

,  rmvidriii-^.........,..  I  KittiiiK'iio. . . 

Siui  K«lro....»..  .Iij  

'  .xun  Kiinton.^...,.  In  

fllK  J<«1',   ilo  

I  AfnTvrioii.......  ii  ifuiiriintii. . . 

SomoTomM.  <lo  

Foniiiiii  .......••.••■■II  uuuMiniit... 

Idiilin  "  lio  

Kl  Uroncc  ....,']  il  

Siitoiiji   Iliiiiiiiriio. . . 

(".•llllli    ilo  

Mnriil  ilo  

*!ll!(1lllU<llUl   tillUMltitu... 

^fKiiffilml   .  .  .ilo  

Mvnvilllo"  <lo  

IMltiilrH   ...do  

MnrKKrltit    , . .  ' ,  iln  

.\ur<>m   ['on<H'  

NmlTiiIiul   Hinnimo. . , 

f'andnii    (liitiviinui. . . 

I  Im    j  tii>  

I  Htar  .....ji : 


ijijti*  

4*IlrtVJlll1A. 
 Ilo  

.luniMw, , , . 
I'ii'ilmi.. . 

.flinc^ie*.  

l*i»'ilm*  

 A).... 

Homamo.. 
Pl«dn«... 

....'lo  

<iunttKi . . 
l-alllLii... 

rii'ilni^  

.  .  ..II.  . 
 <ln..  . 

<rUn«lKI  

rit.ilnL>  — 

 <lo  

 ill)  

I'.>lll<!  

Iliitiini'ito. . 
Kjijtitxli) . . , 

UUlllUtllL.. 

Aro^u  

".'.'.'.<1o 

 do  .... 

 lit  

ronc'f  .... 

I'lttillKK.  ,. 

I  <unilK> , , , 
Juucui*  


.Iiiynva  

Cjilii  Alio... 

TiW'v  , 

Kli>  HIauro.. 

 .1"  

 do  

.VrrllMl. 


i  "arnii'ii  , 

 do  .,, 

l  .'iliii. 
f.ilol 


.do 


lti>i(U<-roii.  , , 

iVilon'ji ...... 

I  (  (illorm  

Oilorci  

'  do  

MiuiK'y 

Mnniiciit  

lliyiiivix.il.  

 do....... 

.  .do  

.Iiurmil  

Colon-x  ... 

 .lo  

Aot'iii)*.*  

Ijiiin-I  


In 


l%irtiii.'iM'M . 
(■|illiiri'-<  ... 

1'lttl]>JI4-llUli 

Miiriutiafr. . 
Ijiurtl  


.do. 


 do  

 do  ....... 

IIIjc^  

Rod  

Mflirifv  

I  talaaitia... 


lUO 
15 


Ii 

'.»". 

as 
■jj 

40 
-I 

ii 

21 
13 
71 
.VI 

•17 
■^1 
»l 
16 
tt 
M 

n 
$1 

6 

s 

IS 

M  ' 
93  I 
6a  I 
«  ] 

n  I 

M  1 

'.'I 

14 

la 


!;•) 
ST 

:r7 
35 

<!i 
:w 
:ui 
■.>4: 

S7 


■37 

di 

IV 

Si 
!7.^ 
]>l 

w; 
II''. 

ff.i 

74 
1^1 


20 
II 

VS.i 

xso 

Kl 
133 

10 


CloM  at  mlnenl  itatd 


bo. 
Do. 

<.opi)«r  1  

<  '.>|.j>«r  and  athw. 

ro|.i«  r  csrlxinAte. 
Ilo, 


Copper  faiitbkM. 
<'opi«r  ■ulplMI*  uid 

•virtMaate. 

Ix-Hd. 

<illl('lMl. 

Iniii. 
II... 
Do. 
D.i. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
11.1. 
D.. 
Do, 
Do, 
Do. 
Do, 
Do. 
Do. 
Do. 
Dn. 

Inni  iitid  oUUi^ 

rio. 

Do. 

Oxl<lir  of  ifOB* 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

,  ii«uuloKl4e  of  ium. 


A  letter  of  inquiry  wi»  sent  to  each  at  the  owners  of 
the  ithovo  cliiinm.  The  replies  received  msj  be  dsasi- 

fipd  as  follows: 

y'ld  optrtite<l.  -  I'ilur.  Nutividad,  Aun>ni,  Fiirlnna,  MunxMliliis, 
Si>li.<l;ul.  Kiiireniii.  Ciiiiroii,  .Simtii  AtimNla,  El<ii>ui,  I'Vtx-ninzii,  C'ar- 
niiix;in:i,  Sim  .Mijjnel,  Sam  Anion,  H»'K(>fla,  I.uiKa,  Humi  .^iipchi, 
l*rovi(li'Hii:i,  S«t>ii);i,  Cariilml,  Iji  Ke,  Siin  Kniiioii,  Sun  Jw,  .Asun- 
cion, Valentin*,  (wii  |ie«lr<i,  r»l<iiiiii,  Siiiito  Tomii.-',  M<T<'i.<lfj'. 

OpentiuiM nupmM.—E^xrrWu,  Hu«ita. 

OptrulknMto^ihttdt^tigtlwtUiimattdiitiaii.  — MtriaJoBftflua,  Celiiu. 

Not  rtperUA^^jonxgt,  Freddie,  Amuniide  Ho.  S,  Penevenmde, 
Suita  AmRUm  MMu,  1.1  nrooo^  la  Victarta,  Mute,  OwueUdid, 
Bflguilitad,  Palmira,  Mur),Mriu. 

It  is  understood  that  some  of  the  iron  ore  deponts 

nn'  of  till  ('.\fi'j)tion«lly  rich  chiii'uctt.'f.  fully  equal  in 
percentB(;e  ut'  luiueral  ta  tha  ttaaoua  Daiquiri  luinvs 
neiir  Santiago  de  Cnba.  These  deposits  are  situated 


itiliuiil  -SOUK'  tivo  ill" 


fniMi  I  111'  ra^ii'i  n  s(iir«>a.st 


tuwu  uf  Naguabu,  aiid  cuii  uul  be  uporatcd  with  profit 
until  means  of  tninsportotion  is  fnroislied  to  tide  water. 


The  prodiK  tioii  of  salt  in  Purto  Itivo  is  ootifined  ex- 

rliisivi'ly  to  the  Mouthorii  toast.  The  pi-ooess  of  i^lar 
evHpointioii  is  the  only  onr  employed,  niid  that  in  its 
most  primitive  form.  The  con-suniptiou  of  this  article, 
estiiiiitted  from  the  best  data  obtaiouble,  is  a>M>iit  .S(M),<nio 
quiutalb  (15,000  tons)  per  year.  All  .salt  requii-ed  for 
home  eonsnmptioii,  as  well  h8  a  larj^n?  amount  in  excess 
for  vxport  jmrpossflt  could  readily  be  produced  in  the 
island,  but  owinjt  to  insnffieimt  capital  (as  alleged  tiy 

pei-sons  eiipaged  in  the  industry),  want  of  skiM  in  oi>er- 
aliii^r,  or  inclemency  of  the  elements,  and  notwith^tnnd 
'u\^  the  fact  that  a  protective  duty  of  19  cent>  }i>  r 

hundredweijrht  ha.s  been  imposed  on  foi-eign  salt  intro- 
duced into  Porto  Jtico.  thouaanda  of  tona  of  this  oom- 
modity  are  annua  lly  in)}x>rted  from  Curasao.  The 
("m  iK  ini  ~y»lt  meets  with  ready  wili-  hi-vc  at  prices  mng- 
iug  from  2i)  to  50  cent.s  per  qiiiutal,  whereas  it  ia 
oliumed  that  with  proper  uuiDageinent  salt  can  be  prd- 
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(luced  iu  Porto  Eico  at  a  maximum  cost  of  10  vente  per  i  The  production  of  suit  iu  11*02  was  almost  uil. 
quintftU  I  canvass  gave  the  following  results: 

Proihiction  oftatt:  1902. 


»uat  or  «nuTok. 

I»L']«rtmt!iil.            Muliii-ipiil  dU«rift. 

value 

18.0)0 
•CM 

.S<utk          .    Sii  ic; 

f  I ,  -i  '> 

MM 

\H\. 
\h: 

bo, 

Jnaii  MIkih'I  Toitt...  

ClllMi  Kiijit  

(iimyiiiiiii  

Miiviiuni-/  

 40.... 

An.... 



'  Hiimlrvilwelitlii 



lUi^lnls. 

In  view  of  the  abuonually  sniull  pi-oductiou  of  salt 
in  Porto  Kic-o  in  1902.  shown  ir)  the  eboTO  stetemont, 
it  is  of  intorost  to  i-ppi-cxlucf  here  the  reasons  advaDced 
tlioriifor  b}'  some  of  thi-  oppi-ators: 

The  raaaonol  the  prodiK  iiuii  ihc  extroniely  Kiiuill  quantity 
of  460  bwMa  w  tbe  hmty  nina  which  fell  durii^  th«  year  1902. 
In  other  jrenn  lix,  eight,  or  t«n  timo  tbe  amonnt  vu  produepd. 

Tlie  itl^iKniflcant  dulk-s  |>uM  by  foreign  witg  give  xv-k-  t"  tli' 
anoiiialoiiH  condition  iu  I'urtu  Itiooof  importatioiu  from  (°uni<,uc  i 
Am)  otlK-r  pUwcsof  afauger  ■moimt  of  <alt  than  ia  nuutufactuxed 

ill  the  iviitiul. 

Duriiii;  the  yejir  \W1  no  Kill  whs  irtwlui'wl  iroin  tin-  (l«'|)i»«it 
(Fortuna),  the  hurriciUK- oi  1W»9  haviiii;  >.i>iiii«U'1ely  <lfr-troyffl  it.'« 
ntility  to  itti  fiiriner  (nvrnTs,  mid  the  wlioli-  .tf  «u(l  yuiir  (liiOL'; 
being  employed  by  its  praaent  leiMe*  in  getting  it  into  abaiie  again. 

8*fal  deporita  (GaRMn  and  HooMmate}  have  io  (onner  yean 
]irodiu!ed  25,000  to  30,000  qidntala  Tha  email  production  in  1008 
ynm.  owini:  to  the  early  nbM  along  this  twaet. 

Tlie  *alt  iniliwtry  of  I'orto  Uico  liocH  ii  •!  |  «•  thr  liflli  nf 
M'hiil  it  ffhould,  uwiiif;  to  thi-  l;irk  ni  mpital  on  thejisirt  of  th«i 
o|H>niti)ry.  Witli  ati  iliiti;.!  >  xix-iiditure  of  19,000  the  dcporit  I 
own  alioold  prodoce  lUO,tX.)U  tiiiintul!!  uf  i-a\t. 


CI-AV  I'UOUUCTS. 

No  attempt  has  heretofore  been  made  in  Porto  Rico 

t«  canvass  this  intlustry,  tonscquontlx  there  were  no 
initial  data  available  to  aid  in  the  prcaent  ^tudy.  It 


vfns  kuowu,  hi  a  •fotieral  wa}',  thjit  bricks  w  ere  umdts  iu 
tbe  ialand,  also  that  no  modern  macbinery  was  utilued 
in  their  ninntifaeture. 

Thtit  tlie  industry  was  not  PXtonsivf  or  important 
W!!-.  (jnito  eviih'iit  from  the  ubsenee  of  briek  wlitites 
and  the  almost  universal  usoof  lumber  in  tiie  eunstriie- 
tion  of  dwellir»g  houses,  except  in  the  eities  of  San  -Juuu, 
Ponee.  and  Mnya;^uez.  This  tir^t  incjuiry,  theii^fore, 
could  not  bo  otlier  than  crude  and  iiicompletf ,  by  rea- 
son of  the  following  facta:  (1)  No  previous  Ktatistiea 
existed  showin;,'  establisbmenta  engaged  in  tiie  indus- 
try; (•-')  briekniakinj;  was  not  engaged  in  continiiou**ly 
by  any  one  ctftablisinnent.  ovenn  beiuff  baked,  from 
time  to  time,  a»  the  necessity  <lemnnded;  (:V|  I  f  U  uf 
precise  information  on  the  part  of  the  operator^  lUvm- 
nehea  as  to  number  of  bricks  made,  their  actual  coiit, 
avenij^e  selling  price,  etc.  For  the  foregoing  reasons  it 
is  apparent  that  many  persona  who  engage  in  tbe  manu- 
facture of  brick  as  occasion  therefor  arisos  could  not 

be  reached  at  all.     in  the  brief  i^oriod  at  tli4' disposal 

of  tbe  writer  it  vm  not  possible  to  ascertain  tlte  loca- 
tion of  more  than  35  opemtoiis.  Of  tbeae,  90  were  soc- 
cessfully  interrogated,  with  tJie  reaidts  aboim  in  the 

followin"'  (able: 


RAJU  OF  VWKKH. 


ulCMKiir  Or  omcB  a^d  rAttoav. 
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ommoK  aBKat. 


XJLM. 


Knmber.  Valoe. 


Rindtiwa, 


A^uikuaiti   .sciLjittiiJii . 
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Tlip  forpgoiiifr  tal)li>  kIiows  that  in  4.''i  kilns  ;'..s;i7,2.'>."» 
common  bricks,  valued  iil  !j':i5,s{>'.t,  wcie  ptoducwl  in 
1902,  or  ill!  average  prko  of  ^t.i.T.'i  jxt  ihouaand.  It  i» 
not  ))oliovpd,  liowovt-r.  tlmt  this ai  tusiliy  roprosonts  tlio 
t«tul  number  of  bricks  uiauufaotunHl  in  ono  ywir  in 
Porto  Rico;  probablj  three  times  thr-  alHnc  nunib<-r 
would  mora  nearly  approach  a  carroct  cstiuiat*.  The 
piuoeiis  i'mpioy<Mi  is  absolutely  nnd  literally  the  hand 
process,  and  (.■onsists  in  nii\iii*<:  the  clay  with  water 
in  a  wiHkit'n  troui,'b  until  (lu-  re»|uisi(o  consistt'ncy  is 
obtttiucd.  Tho  nia-vs  is  thfn  mol(k'<i  into  lirirks  In  liantl, 
the  operator  employin}^  a  wiMHidi  mold  for  tlmt  pur 
pose.  The  crude  bricks  are  afterwards  [jiaLod  in  a  brick 
oven  and  Iwkfd,  when  they  are  n-ady  for  market. 
Bricks  madv  in  tlii.s  nmnni>r  ar<>  not  noarly  so  durable 
ag  those  manufnctaied  in  the  United  Stiito  by  nmans 
of  approved  modem  machinery,  day  rootin}.'  tile.s  wi>n- 
extensively  niunufactnr('<1  in  Porto  l{ico  at  inw  tiino, 
but  ainn^  the  introduction  of  cheap  iron  roofing  have 
entirely  dii^uppeared  from  use. 

l.IMKSTO.VK. 

With  the  exception  of  the  fringi-  of  flat  lands  lyinj,' 
betwei-n  till'  i'oast  lin(>  and  the  mountainous  formations 
in  the  intfrior,  tli<-  island  of  Porto  Itico  is  practically 
oue  vast  littu'stoni'  d('|H)sit.  Owinj^^  to  its  almndance 
and  ai-ctssibility.  and  to  the  fact  that  its  conversion 
int;)  tlie  proixT  form  for  u<ie  in  buildiujj:  and  kin 
dred  i)urpos4  S  n>i|uirns!  no  larjje  outlay  of  ea|iita!.  tlio 
industries  havui};  to  do  with  lime  rock,  wliile  «|uite 
numerous,  are  too  scattered  aud  uiiimportani  I o  admit 
of  the  compilation  of  slatinties  on  any  elaborate  scale. 
It  is  by  reason  of  the  forej^t)iti^''  considerations,  also, 
that  liiueijtone  and  its  products  comma  M'l  nn  stable  price 
in  Porto  Rioo.  Owin|;  to  the  pi-opimiintj  of  certain 
ijuarries  to  points  at  which  the  material  is  needed,  own- 
era  of  such  quarries  cau.at  diues  fiuil  a  market  fur  lim- 
ited quantities  of  the  stone  at  prices  i-Hn<rin^  from  3  to 
lO  cents  per  cubic  meter.  In  such  eases,  however,  the 
actual  work  of  the  extracLiou  of  the  sttouo  aud  iln  subse- 
quent delivery  to  the  place  where  required  is  generally 
attended  to  by  the  pur<  haser  of  the  stone  rather  than  by 
the  owuer  of  the  quarry^  and  on  account  of  the  uisi^;- 
nificant  vaJne  of  the  material  no  attempt  h  made  to 

keep  ;iri  ;!■  .  iir:it(  rcconl  <»f  the  ipiantity  Used.  By  far 
the  most  imporlunl  iUsm  of  expense  in  counectiou  with 
the  use  of  the  stone  is  that  of  transportation.  The 
followinj,'-  table  of  ijnarries  adjacent  to  tin  jit  iirctnal 
public  liighwavH  alrcatiy  eonstnietcd  or  in  course  ol  con- 
Btmction  in  Porto  Rico,  many  of  which  are  themselx  i-s 
const ructed  4)f  and  uixm  limestone  formations,  will 
serve  to  illu;*liat«  the  bomitifulness  of  the  supply  of 
lin  r  KH'k  in  the  island.  A  list  is  given  of  the  quarries 
that  have  been  opened  upaad  from  which  limestone  has 


Umm)  actually  extracted.  These  quarries  are  jfrouped 
aci-ordiu<j  to  the  liij^hway  near  wliiuh  they  ai'o  lo<'ated, 
and  their  exact  loe:ttion  is  shown  in  the  first  colmmi, 
which  gives  the  number  of  kilometers  and  metei>  with 
the  equivalent  in  miles  and  yards  they  are  distttut  from 
the  town  Hrst  mentioned  after  name  of  the  KNld  at  the 
head  of  the  respective  groupings: 


Road  from  San  Juan  to  Ponce. 


In  kfliinic 
uu>  lUuL 

ikud  jnvim. 

|m        —  *  — ^  

KlllawllOIM> 

...  , 

-.7>:fj 

P.  ViMirr. 

III,  All 

IM.IHl 

PvbHn  worka. 

•J'..-J«<1 

ivi.r.v 

(•jilj-ari-Hiis  

t)<i, 

IS-l   l  .VJ 

P.  Lurnais. 

■»l  vw 

1..  K'Mlrttniei. 

IK) 

;it-i'tih) 

J.  FiTtiniiiici!, 

01.  IPXl 

r.  KtnuiniU'X. 

o7,Li:e 

11-1.112 

I.liiivt^ni.'   . 

H.Tjtf'ilt'  .Mi>ti'iu£a. 

I'niillc  w  '•rk-'. 

Ts  -JCO 

IH  l.rtw 

si  MA) 

;^.'-:«:) 

I'lilillir  Miirk«, 

K'  m> 

■■>>-).  W 

— .  1'iiiiiiiulai 

7r<> 

I'lihiir  i«nrks. 

1>^H1II  I'll/- 

'.•1. 

<i:k 

 .1..   

IH^inil^irt-  KliULtiiU-'lIi. 

'.»•.  .■<»; 

'11-1. 

.  .  ,<ll.  ,   , .  , , 

T'  '"I'lr'i  .'':»'iI1hk'<'. 

Tin!  ;t).> 

tij-.'rtill 

Jnliii  M  .  1  jiminri. 

lll-l.-.ll'i 

 a..  

Juriri?  Vi'K-.c, 

\its  ;iiK> 

<i..  

1  IKl.  litNl 

W.-IIK 

 <!(>  

r.Curiiliiii. 

ll)T..">l^t 

<'>l'.-1.  Kli 

 <!(>  

ll>«. 

<:r  Kt:< 

 <!(>  

III.  :m 

l\'.t  V  •'■ 

Itluc  ]iia»-.I<nit-  ....... 

111  IIH) 

l.iMJI 

IM,  'Ml 

71 -Kl 

 .lo  

.siji>'?*»rt-«  <Miltiirt. 

I'.lt  Mm 

71-1,  Iffi 

\\  hiu-  iiti<l  vt'lluw  Unit- 

Miinutfl  OI>tlaiL 

•.Unit*. 

1  i">.  im 

 .1,.  

>i)i:..Borv?i  StrmMw*. 

Ijll.  MHI 

171 

 .1..  

MiiiitK'l  Li-iii  IKini. 

l:!i).  Hill 

7h-<..>1 

BUh'  llmfsli'll'.'   

J"Hi|iitn  .\i'-i' 

lix.  lint 

l.ftij 

 .1..  

JiW  S,  Vgl|ilt~. 

VVIiilu  uwl  t'clluw  Umc- 

Moua. 

....... 

Sotidfiom  Otaw  to  Vega  Mia. 


e.  aw 

)  .'hh; 

V.  UivJtttttCiOi. 

7 .  L«X> 

I  1.{HH) 

1 1 . 1 

7  Idlrl 

 <1..  

A.  AaevedOb 

7  lUM 

 *)'*  

e.OUTa 

s-lt.'> 



ll.>.«ij 

i.y> 

 ...  ......a,  ..... 

1 .  >*iu  lit 

I  '-..  li'J 

M71 

 (I'  

.1. 1-.  r.  /. 

1").  ii.e 

■>-»j74 

\.  UfMii.tii. 

l.j  K«J 

•>-f.74 

I...  Iji  Cnu. 

v.,  r<m 

IIM4.'. 

 1»   

S.  Mitrtint'Z, 

17,  -.nh 

ID-l.au 

I.SutK'lu'X. 

l-''-<7l 

23  XKI 

U-Xll 

Mr.JIIiuT. 

ZS.Tttl 

u-wm 

Mr.  Luibiup. 

15-» 

Reaijrom  Ongitu  to  Sumeao. 


f,.  7iJ3 

i-is] 

Bliii  iliiii.'.nni*  

M.  Ivvncia. 

7.  .MJ 

1-Xvl 

J .  Ij'lit-vnrrin. 

•1. 70I 

t.  1> 

 .1"  

T.  ni  ri.iiii.ki 

11. 

7-i->7 

Willi"  liMl.-l.  l.. 

k.  .lilH*'1lt'7 

1:1. 

 .1"   

M.  M.-iiil.  z. 

1  l.Hf.1 

■.1-17 

,fl..  ,  ,  ,  

stici-?Mir<*s  ritruln. 

1 1.  7H>  l 

 '1..   

Su<'l-^n^t.•^  U<Nlrl^£S. 

Hi.  (Hkl 

'.<- 1  ,  !  •> 

C  StlXutlt*. 

17,eiCI 

111-1.  1>-1 

^eaoras  RodrlgUBB. 

lit.  >Xi 

J  alio  Oay. 

JJ.  •'(•I 

11-  »-l 

Iilm-  iiiin^i..!..'  

S  Hirum 

I.V1.;(7'* 

 <\..  

K.  I>ii  <  z. 

1  >-l. 1>7 

 f|<.  

I>M 

10.1 

17  Sli? 

 i|...  

I.Tiiv  l.clis. 

■1*  Km 

17  Ml) 

 •!•)  ........... 

F.  .\Tri'y<i. 

lo.i 

'.1,1  zv. 

8.  HtH-iiinrt. 

.-77. 

 liO. .............. 

Digrtized  by  Google 


1082 


MINES  AND  QL'ARRIES. 


Ro(td  from  Rio  Piedrtu  to  Fitjardo. 


Kind  wf  BtoDe. 


X.TW 

a.m 

8.4W 
11.100 

la.  100 

W.200 
18.900 


1-046    i  Blue  llmofume   J.Uonzal«i. 

1-1.  IW  i  White  llmeatone   Manuel  Falu. 

•i-m    ,  do   E.U«mes. 

S-lWt   do   tVitn  Rhrn. 

a-78R   do  I .!««»  rh«m-. 

A-ll8fi    I  Bla«  limntiNlv   M  IV  ri'? 

C-l,An  ;  do   >  '1'  K/'iUlngn. 

O-OJ*    I  «lo   Kriini  iwn  Jinu-nci. 

10-117   ilo   ll«»iUi.  I'lrwin*. 

10-  vV>l   ill)   U.  II.  Hi-linilo. 

11-  653      Yellow  UmenloiM   Fitrturiu  Cciitrul. 


Road  from  Cayetf  to  Arroyo. 
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Owner. 

la  kilofne- 
Icnand 
melera. 

In  milei 
and  yards. 

1.430 
4.000 

fi.000 

a.  000 

12.000 
14.fi00 
2S.ii00 

l»-I.U9 
S-t*l 

a-m 
4-1. 7U» 
7-JWB 
!»-84f> 
14-1, (KM 
17-1,470 

Jiiaiiuiii  Frrtiitidrx. 
I'ubliL'  wurlui. 

Do. 

Do. 

I>D. 

C.  Cniet. 
K.ortlx. 

Uuajrama  munieipallly. 

Road  from  Ponce  to  Adjvnlai, 

1.  MO 

2.  HW 

8.-jaw 

S.300 
8.800 

0-  1, A40 

1-  1. 3tB 
l-l.T-KI 
1-1,740 

J«M*  Irixiirn-. 
Julio  X.  Charrlnn. 
Di.. 

Tomltk  .\nnnroni;. 
Suoesoiei  Cbanliiu. 

 do  

The  .stuteincnts  in  regard  to  Umostoiie  preceding  the 
alKJve  table  apply  with  etjiml  for**'  to  lime  in  its  eoiu- 
meix'ial  forms.  Practiinlly  every  fanner  in  the  interior 
of  the  island  can,  and  does,  protliice  lime  in  greater  or 
less  f|uai)tif ios,  according  to  his  need.s,  of  which  no 
account  is  kept.  A  canvass  of  such  persons  as  could  fie 
ascertainetl  to  lie  engaged  in  the  sale  of  lime  in  any  of 
its  forms  gave  the  results  appearing  in  the  following 
table: 


J*r<tductwn  oflimatione:  1902. 


njtXK  or  owxca. 


Tomll«  A  rnwtrong . 
Victor  .Martina .... 


Franr<M-n  Flol   

Nan-lao  JIancsrau . 


Jo»t  B.Ortix  

TruJIlIu  ii  M. Mvrt-ado. , 


Entebnn  dc  I>eon  

iutl-  F.  Vall»  

Clavi'll  llernuniis  

Kami'iii  I  iriix  ({ulntnna . 

Jaimi'  IliiA  liarrla  

Entrban  ( irtiz  

Oarioa  (iilot  

Honnrrrntc  Ramoa  

Srmt  Villn. 


LOCAtlOS  or  QCABBT. 


Departmeot. 


Ponce . 
....do. 


.do. 
.do. 


.d». 


....do  

....do  

....do  

....do  

 do  

....do  

 do  

Mayasnei . . 
,di  


Municipal 
district. 


Ponce . 
....do. 


.do. 
.do. 


.do. 
.do. 


 do  

 do  

 do  

 do  

 do  

 do  

 do  

CaboRoJo. 
....do..... 
do. 


JiKN^  oniz  I  do 

BeUnoJiiii  BUU.-A  |  Bayamun  |  BayaraiiD 

Juan  B.  Cwareo  do  do 

Vllella  U.  Uemuiuo!         AiiuadUla   Lena. 


Kmlllo  Tnrrci  

K.B.l'«r«  

F.  flillliipl  

HaroiM  Ortit  

CrlstlDo  Sluf<k  

C.  Dcjardliii  

Nlcannr  Knntann  . . 

JrMS  B.  Diiminil  

Vicente  VaKiuw  Mar 
tin  VI. 


. .  ..do  I  do  

Mnvnguez         Las  Marlai . 

....dii  '  do  

I\>nce   Juana  I>lat . 

 do  do  

Mayaauca  j  Harlcao.... 

 do  I  do  

.  . .  I  Oaayama  I  Cayey  . 


.do. 


UMBrOKB  QrjUUUKD. 


For  txiildinx  piirpoaea^ 
Qtuntlty— 


In    I  In 

cubic  coMe 
im-lrw.  yard*. 


39 


43 


.10 


BO 


Oft 


ao 


Valoe. 


180 


86 


46 


Stone  iMuned  into  IIiha. 


l)iianlity— 


In 
cubic 


m 
m 

70 

so 


100 


In 
culrio 
yard*. 


'  for  CimKifiif. 


151 


ValiML 


«M7 


CHCKIIKK  KTIINI:  Vnll 
IlOADMAKINri. 


Quantity- 


Hi 

onbl« 


80 


960 


MO 


oa  25 
aec!  600 
«2  210 


85 
Ul 


101 

Si 
78 

7X 

■a 

18 


iw 
100 

IW 
10 


75 


960 
915 
90 
60 
4I> 
SCO 


In 
cubic 
yanla. 


106 


1,243 


1.24.1 
I.IIW 
IIH 
78 

SM 


106 


Vain*. 


no 


1,177 
2,U!W 

i« 
4 

25 


Total 
value. 


•80 

437 

95 
16 

1» 

im 

2.1 
600 
210 
00 
25 
2,177 

243 
16 
t 
25 
20 
50 

65 

\m 
m 

340 
22.S 
10 


Oondlllon  of  trade  in 
IWt  compared  with 
1902, 


About  the  mime. 

In  1901  licltiT  than  in 

In  1901.  flinirUltiug;  in 
19aQ.dull. 

In  1901  heUer  than  In 
1902. 

Much  IK-Iter  in  1901. 
IVKil  the  moir  mi  VMK, 
Much  better  in  1902. 


Sot  operated. 

Not  operated  in  1901. 

1901  the  mmr  «.«  1902. 
Belter  iu  1902. 
Quarried  onlv  glicubia 

yard!)  In  1901. 
Not  operated  In  1901. 
I)o. 

1901  the  same  «» IW!. 

On. 

1901  the  same  1902. 

1901  the  iiame  as  1902. 
Do. 


imm 

UNNEfiSITY  OF  ILLINOIS 
URBANA 
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KUCBOVOWKB. 


lOCMWIC  OP  4|DAWtT. 


I 


(  RI  fHED  HIOSL  KO* 


^iniiiitlty- 


I 


<^iiutil[ty- 


iiv(iurlQu>ut. 


MiUiii'iliuil 


VMKfrxu^  i\tmmt  '  lUt^iimoQ. 

Jiinn  Miil'.fdlhihi  tin..,.   riirolinii- 

Klii'ii.i  .Miir>|iii-i  lid  -  'lo 

S(fl>rliin*  di?  J-I/<|iilrtjfa  iJ'i  ^\\> 


lu 
ruble 


lu 
ooMfl 
maten. 


lu 
cnMc 


Jumi  Miiri'uii  .\viU* 
.i  .SHhmcr  Uivi-ru . 
K<i(!„4  M(./..  ... 

Chl4*n  ?M.-iiicinlf  


JM  It.  FuMUdei . . . 

Fablo  mMiTl  

naaetieo  Jlmenex . . 

fiantlaFi  CDkm  

B<  >n  I  riioio  Oourado. . 
K(>iiiiiiu1o8iiliad»... 


Kiimrtii  MUlan 

J«;:.i  N'.ctiJinlcin  

mixi^  liiiri'iii  ^klKnOo  , , . 
Rdu'inlo  Vti|iiivitr*ti  — 

Segunilo  T.  Fnu]ei»  

F.  A.  V««dreU  

JtHDVklU  , 

BaMoineioVom  

Fedeiico  Jnarbv  

Jimt  rbarrl  

jMeOutellA  

Omnlo  Cmtntlt. .  ■ .  -  r. 


Total. 


I  iiiii)  iiriiji-  - 

PlillC^!  

UnmacHO.. 


dUBraiiHi.. 

BajMDOD.. 

 do  

Pnow  

BiqriHMik.. 

,.„^,„... 

AMCfllO  ... 

ri.ii.  1'  

n.«  Mailt  in . . 



Ponce  

 do  

Ai«eU)o... 

......do  

BayMoon.. 


.Vflil 

.^Ulilllis.-  - 

Yiiin"^> ...  - 
.Miiym,'Ur7  - 
Ca«iiu^  


■21 


r^yM^ ..... 
Baa  Joan... 
CamUBa.... 

BarxnonK" 

.....do  

Camay  

I'nnoi?   I 

Rio  Pi«dflu... 

i-n'.lfd  1 

1.11 .1.^-  'I 

Slllltjl  ' 



I'cuacko  

ArmHbn  I 

RioPiedrM...' 
CaboBqJo....! 
Ynneo..  


no 


isi 


7,194 


lit) 


«1 


m 


300 

m 
m 

10 
I2» 

im 

3 
4 

40 

20 


106 

as 


105 


■J» 

m 


S.TM 


H 

282 
IM 

ltd! 

m 

18 
IW 
Ul 
4 

s 
at 


» 


II  I 

III  In 
I  irublf  cubic 

meMniil  ;aid«. 


♦is 


'AS: 


valuta 


VullM. 


s 

too 


500 

so 


ao 

400 


w 

I.-, 

TO 

a 


1,570 


coniittioii  «|  taade  tn 
<'i>iiiptjwl  with 

1IIU2. 


1 

10 
(CD 


lU 

in 


HBOO 


10^  US 


111 


Ok  ISM 


ia,au 


10 


1 

'i'.iio 


11,1 


16 

to 

US 
4A 

ti 

» 
WO 

so 


Bonntnim. 

Kotaiieiiat«d.  , 
IwnfioMBoaalMe. 
Do. 

i'.«>i  tMUerthannoz. 
]'.•>!  tlw  nme  B»  1808: 
iK-innticl   Tory  lunAtt; 

trade  In  !<•£!  nbatit 
the  mtiii'  ft*  11*01- 
1901  Ui«  Mm«  aa  WW. 


4 

iD 
40 
MB 
i 

ao 

10,000 


■Mterimsot. 
1901  iha  t 

Dm. 

Dm. 

Do. 

Dn. 
Doll  in  im. 


IwibcUcrtbanlim; 
NotawmMilliiiniL 
IMl  tba  Mune  as  looe. 
Motopcialed  tn  1«01. 
tmm«M*ea»ltiK. 


irorrailroadlMillait. 

■Uicliidei  U  euMe  ueten  (SDcubte  jtaida),  Talnvd  at  M,  mod  brfbutikii: 

(meiiidei  M<X>«ubte  auten  <WH  cuMc  jnaMl*),  talned  attl,««,  tHMTWiaUnad  haltait 


'  Whenever  the  demand  is  sncb  as  to  make  the  prodiic- 

twn  of  an  oven  of  liiiio  siillioioutly  liu  iiitivr  the  t'liiiiicr 
wi]l  prepare  one  aud  take  it  to  the  uearost  uiai  ket.  The 
production  of  lime  in  Porto  Rico,  therefore.  Is  iinfmr- 
tant  rather  }>\  roasim  of  tli«"  liirfje  iuiiutM>r  of  pt-rson-- 
engag^d  tlierein  on  a  small  scale  tlian  on  account  oi 
conunerdal  importance.  A  certain  amount  of  lime 
is  II, I'll  liy  ttic  suffjir  fiK'torios  to  cltirifv  -:iii|>  In 
respoiist'  (o  iutcrrogatorieti  to  quantity  hikI  co-^t  of 
(h«  lime  tbns  used  at  the  more  important  factories  in 


the  course  of  a  j  ear,  the  owners  stared  thai  wheri-  tlie 
lime  was  luit  lo  Ih'  had  on  their  own  preniiws  it  w.-is 
asuallf  obtained  from  some  neighlwring  deposit  grotto. 

The  limestone  formations  may  he  divided  into  two 
I  lii-sf.s.  white  aii'I  vcllow.  There  are  also  (i<>p<»itn, 
U-w  in  number,  ol'  a  blue  limestone,  somewhat  rosem- 
hlin^  jrinoite  formation,  and  of  much  harder  composi- 
tion thHti  either  the  white  or  ydlow  varieties  mentioned 
above.  ^ 


rHOSPHATE  BOCK. 


There  are  font  iJilio.-.pliate  rock  minini;  claitns  regis- 
tered in  the  office  of  the  Oommiaaioim*  of  the  Interior 


of  Porto  Bioo,  noae  of  which,  is  iwinj,'  operated  at 
present,  viz: 


Blistered  vnimng  daima  ofpAa^hate  ro<A. 


Haiti  emu. 


Nana  or  gtla^ 


LOOATKiir  «P  MirB. 


Watd. 


AKrvilo  0>1U'I<>   KiirtiiiM   Mayuenej  , .  .    Cnlxi  Ui>ji>.  '  Vnriti- lininde.. 

Milim''.  .Xrxiiiorn   Iji  ConriauM   Ari'':  lh->   Miiintl  I  Uis  l»<«iiiilliis... 

Jwquln  dti  AlnrLnii  ,  Tmliulo  i  AgiuulUU   InaUIu   Areualtm  Bajoi . 

J.8aactaiM  Vald«*  ..|  Jnachliiand6Mi        r«Hue  |  Poo«»  |......  


In  bee 


In 
ama.  : 


IS  I 
l» 
*> 
M 


ClaiaofiaJMal. 


riiii*plini»'  rock, 
l>i>. 
Di>. 
Do. 


Digitized  by  Go 


1084 


MINES  AND  QUARRIES. 


lltere  arc  other  deposits  of  pho.spliutc  ruck  nul  registered,  as  shown  in  the  followiug  table,  one  of  which  it 
is  daimed  pmdund  60  tons  duriDg  the  year  1902: 

UkregUitered  mining  dttims  qfphaspAats  rod:. 


»ut*  or  oinrxa. 


AddMMdfOWIMIl 


Diiiiiiugo  Einaiiu<-lll   Cniinio   I't-m  v<  

M.  i'orrubk  Doriii   Ponct^  <lii  

Ftiuxtii  Apoiitc  '  CcMimo  lln  

Mleuel ArzuH^   Barii'liiiKfln  \nsitm  ... 

Jane- diuuUlex  ViUiU*   Pmkv   l^>l)ra  

Wlp^AMm  I  IhM*  I  ARnMUIIa . 


Hoaldsaldlalilot. 


AMUCSiT  lit 

tmu. 


r^minii.,,, . ,   hi^niiirt-lii  

I'lltK  l-   <'-il_i|l  lUUTtOS. 

•  VmiTiii   Siiii  lti]>'(i>iisn  ... 

Miiniiil   Ijiv  fUi.|uilltts  ... 

I'omx  I  Uitcbuelu  


Sold. 


3» 


V  111  He  <1( 


The  insular  government  is  the  owner  of  the  largest 

known  deposilof  phosphate  roi^k.  wliich  i«  ^^itnutod  in  the 
ifllaud  of  Caja  da  Muertos.    This  deposit  was  formcrl^- 
on  an  exteaaive  aealeaad  (he  prodact  shipped 

U)  (Tcrttrirn  .  Tt  is  idle  at  the  present  tinii'.  limvr  \-or, 
pviidhi^  action  by  the  exocutive  council  ot  I'urto  iiico 
upon  a  (ranchiBe  to  work  the  deposit,  for  which  appli- 
catioii  hi\-  hci-n  iiini'le.  In  statistics  previon^lv  (  ntiii  liltnl 
ou  thi*4  .subject,  deposiU*  of  bttl  guauo  have  Imm'ii  con- 
fused witii  phosphate  rock  in  conaequence  of  snch  guano 
being  found  upoo  rocks  or  in  caves  of  a  phosphatic 
cbaracter. 

OVAKITS. 

It  is  not  believed  that  any  rr;d  {jninite  is  to  be  found 
iu  Porto  Kico.   Two  residcuts  of  the  ceutrni  section  of 


the  island  clainun^  to  l»ve  di«cOT«rQd  granite  on  their 

premises  ^'iive  tlie  iijt'orniation  that  oid\  IS  <  ubic  ni(>t<M-s 
cubic  yai-ds)  had  l)ocn  :>old  iu  the  rough  for  curbing 
purposes  and  81  cuhic  meters  (106  enbic  \'ards)  crushed 
for  roudinnkiiij,'  pnrjmses.  Ir  prnlm'.lc.  !i.  .'.vcvcr. 
that  lht>  aUim  in  qut>«tiou  i«  of  dioritic  foromtiou  aad 
not  granite,  as  they  allege. 


uixKRAi.  snmroB. 

There  are  four  widely  known  mineral  springs  in 
Porto  Hico,  the  waters  of  which  contain  medicinal 
propettiea  of  no  mean  value.  They  are: 


Mineral  spring*  in  Foeto  Ricn. 


4 

IMa«ti«Vort. 

VMMSllpilllK. 

i<ocATioy  or  nscii*. 

HcparUnent. 

3lunl«l|wl 

<!l-rri<(. 

Wont, 

r«."ra  - . ,  

iiinio  

Afri.Vi"  

Ciiieui*^  

.IlIIll'    4.  HHi:t 

 ill)  

 r]<.  

( '-iMniri,  MAriii  

1  nrsntrli,  I>iiliip»j>.. 
KlMr>-iuk>   . 

1^11M•^■  

<iU.l  V  lllUil  

 ll.l  

i  "iititii  

Arn.v..   

IVifcJllji-  

Sun  Illl«*/tl!WK 

AluftrhiiHi  

VjMua  

IN'. 

I'llUlV  

 , 

T!t<'  fir«t-nanied  sprinfr  is  famous  locally  us  a  health 
resort,  there  being  a  well-appuiuted  hotel  furuijjiiijig 
aooommodations for  llOguosts.  The watersare supplied 
to  visitoi"?*  in  tbf  fonn  of  hof  ntid  mid  hntbs  ;uhI  for 
di'iukiug  purposes,  but  iia\  e  never  In'eu  iKUlled,  nor 
has  any  altanpt  hem  made  to  put  them  on  the  market. 
The  sprinj,'.s  run  from  a  soft  red  sandstone,  at  an  alti- 
tude of  tlJii.S^i  feet  above  uca  level,  with  a  temperature, 
at  point  of  exit,  of  48°  C.  An  aoalyda  by  QaintaniUa 
in  1891  gave: 


Fixed  dementi,  per  liter: 
Fiw  carbonic  acid . . . 


St  0*  C.  tempecDtura  and  760 
CuUtoeti*  CuM* 


Oasos  in  i>i>lntirm,  |>»'i-  liter  <rf 
miliioieiers  pre«i«are: 


mtneen  ,  18.749 

Oznen   1.761  AH 

Bydrogen  Mdpbide   1.W7  OlIS 


Ombm.  Oninb 
  O.0I30S  0.30000 

Siil|.hilte<il' liiiK-   0. 'Umti    IL'.  .tilMW 

Sul|>biitc  <•!'  v<y\A   0.  .52.">:;i     s.  i(M;r)S 

Chloride  of  polnsll   (LOIKIHI  li.(KM7S 

<_'lili>ri<lf  of  wKlium   (I,  ".'L'*».'i4    ;t.  40;>;i7 

Sjli-.;it»- Ml  Kida   <l.(islL'7  1.2.>41l( 

airlHiiiatc  of    (I.  (V!.i<l.t     0,  .-.-1058 

F.TrnUH  inrlhiiiatf   0. full  I  0,17191 

Tf;iiv-  of  t:uiiii.',  nitrlr,  miii  iHirii' ariila  ami  l)ri  itiiiin- iirnl  lidiiii. 

The  I''l<)r<>n»'iti  springs  arc  nul  i>iM>mted  fi»r  the  Iwuelit 
of  the  pui>lic.  There  is  a  pri'>:iii  i  a ih  house  used  by 
the  family  of  tlio  proprietor  nud  by  otlier  persons  by 
special  peiTnission.  The  waters  have  never  been  bot- 
tled nor  put  on  llic  niiirkct.  Tlic  propr  ietor  >(uli  stliat 
local  phyMiciani^  pre'<crit>e  tiie  waters  for  .<ikin  dLieases 
and  stomach  troubiea,  but  that  a  scieotific  analysis  has 
never  been  made. 
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Tbe  f^uiii^anH  spriii4;i>,  iimr  the  town  of  Poutf,  arc 
also  quill  <  \  r. nsivoly  known  localljraspo^^-^i^in^nxocl- 
1r  i>t  niodioinal  vii  tuos.  The  wntrrs  uro  luluiiniHtoiwI  in 
the  form  of  Iwths,  hut  within  rptt-nl  months,  owinif  to 
tho  brtd  state  of  the  road  leading  to  the  htiths  luid  the 
Hlinndoued  condition  of  the  establiflluuent  itself,  the 
spring's  hiiTe  ceased  to  be  a  pnhlie  remrt..  An  analysis 
made  in  San  Juan  in  ISVi  rlu^-itii  -  tin-  xvatiM  colni-- 
lei»,  odorlet»«,  transparent,  ^Ity,  and  .somewLut  bitter 
in  taste;  no  matter  in  nupettsion;  density,  1.0057. 

 *        M  ^  Cilbir  fcil-  Cubir 

vMMfl  in  MtUtlOn:  timi-tcn.  ini'hi-«. 

Ozon<>  ,  0.  Dm  0.0012 

Oxyaiii  0.0100  O.O0O6 

CarLioiiiiincld..  O-OQSS  O.O0O2 

Fixed  itlvmenU^  per  Utcn                                    Qtumt.  Qiaimi. 

Ctilofideoliodlttin,... OlSU  S.OOB 

OliktidBainHigaaik                                 OkOlS  0,8S1 

BulpluiteQfsoda,                                    ftUS  l.m 

Salphnteof potMh                                  0.m  a324 

Sulphate  of  lime   0.  asi 

Cartiomite  of  lime                                   t>.  122  l.>>i<i 

Fi-rrcHiH  early,                                                 0.012  0.185 

i?lli«n                                                         0.032  0.494 

Orpii  ii  :ii  i  tri                                            aOBO  0.77* 

Trac«:«  i)f  manganese  ami  bromiiic. 

The  Arroyo  fiprini^  are  not  opera ttxi  by  the  proprie- 
tors, wlii^  <Ui[i-  tliiLt  MO  triistwortbj  MudysU  of  the 
WBtcn-i  has  as  yet  been  Uiade. 

Accompanyingthis  report  fe  a  map  abowin^  approxi- 

matfly  the  location  of  ininiiit:  t  lMitii-<.  «;tlt  depoMits,  and 
niinerul  i<priug»  iu  Puriu  Kin  v.  (  )v.  in/  to  the  fact  that 
no  acient^e  trtaiqriilutinn  or  Ml^v^^  of  tlir  island  has 
over  been  made,  it  haa  been  impassible  to  indi<'ati>  on 
the  map  with  exactness  the  gvogruphicail  position  of 
the.so  flainis.  It  is  liolicved,  h  owever,  that  the  ^^nenil 
pui-pose  of  sbowinjg^  the  approximate  location  of  the 
mining  deposits  of  B>rto  Rico  is  aufficiently  well  serred. 
Tlx*  reason  jfiven  abovr  \vitli  respect  to  (hi  w;int  of 
exactness  in  tho  location  oi  iuinin<if  claims  applies  to 
the  boundarie.s  separating  umuicipalities  as  well. 

Every  etfort  Wits  inatle  to  obtain  data  showiii<r  the 
number  of  persons  employed  during  the  yeai  in  tlw 
exploitation  of  the  mineral  re.soiirecs  of  the  island.  For 
obvious  reasons  such  an  effort  could  not  meet  with  any 
great  degree  of  sucoc:^';.  As  ha.s  been  stated,  in  no  case 
were  mines  or  quarries  operat.e<l  during  tho  yeai*  as  a 
continuous  industrial  enterprise.   Even  in  respect  to 


such  work  as  brickmalcinj;^,  lime  burning,  or  quarry- 
ing, operations  were  of  an  intermittent  chanietcr.  A.s 
regards  (|imrrying,  the  rock  was  usually  taken  out  by 
the  contractors  etifjagcd  upon  load  construction  ot 
repair  in  connection  with  their  Other  work.  No  amount 
of  i-e.sear4  h.  therefore,  would  lu»v<>  ]MM-mitted  a  definite 
statement  either  of  the  total  output  or  of  the  number 
of  jx?rsons  employed.  The  Ix'sl  that  can  lie  done  is  to 
make  a  rough  estimate,  baaed  upon  the  general  inf  ormap 
tion  secured,  in  obtaining  the  data  for  the  report  of  tlw 
proljable  average  ntunl^er  of  jx'rson.s  that  may  be  -said 
to  have  gained  a  livelihood  in  «ome  capacity  in  conoeo- 
tion  with  the  exploitation  of  the  mineral  resonrces  of 
the  i.sland. 

iu  respect  to  the  extraction  of  precious  metals,  a  fair 
estimate  would  pnt  the  averaf^e  number  of  men  oon* 

stantly  employed  during  the  year  in  exploitation  work 
fur  gold  mines  and  the  laying  out  of  claims  and  similar 
work  at  twenty-fire.  Thirty  additional  men  wore  prob- 
ably  employed  in  placi'f  niinin^r,  «iiii'ny  in  tlif  Cotozal 
district.  Exploitation  and  field  work  in  connection 
with  copper  mines  probabty  did  not  engage  more  than 
ten  Tn'~n.  Ahotit  one  hundred  and  tifty  nipn  inny  he 
said  U>  have  been  constantly  en»ployed  in  the  opcr.ilion 
of  salt  mines.  Brickmakinj,'-  prnbably  gave  eiuplo\-- 
ment  to  an  equivalent  of  two  hundi-ed  men  working  all 
tho  year.  Kstimating  from  thn  amonnt  of  limestone 
extracted  for  tho  purpose  of  roadmaking  and  i-epairs 
i  and  for  bamiug,  an  exceedingly  rough  approximadon 
I  wonid  place  the  amonnt  of  labor  expended  in  limeetone 
qu:iirvini;  oporations  at  iive  hundivd  iwn.  As  only 
'  5«>  tons  of  phosphate  rock  were  miued  during  iWi, 
piolMbly  not  more  than  two  or  three  niea  bad  eonatant 
employnjcnt  during  the  year. 

That  Porto  Rico  possesses  mineral  resources  that 
will  1h>  of  great  value  to  the  island  in  future  yeara  there 
can  be  no  doubt.  In  their  utilixation  the  stage  as  yet 
has  only  been  reached  where  efforts  are  being  made  to 
dt'ti  iiiiitir  MKHT  i'\;ii'tly  tlii'ii-  rli;ir!ict<'r  iind  extent. 
Autliorizatiou  for  water  rights  and  concctvsions  of 
various  cba'ncters  are  being  ooostantiy  aougfat  of  the 
insular  jrovermnent,  and  it  is  certain  that  when  another 
investigation  along  the  lines  of  tlie  present  one  is  made 
tlie  pha.se  of  indu.strial  exploitation  in  respect  to  a  num- 
ber  of  minerals  will  have  been  definitely  entered  upon. 
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SCHEDULES. 


i8W*'/"'>  .V'>. 'V. — ltitoinlt''i  itirull  miiMTal  iailiij»tri<'<  fi>r«liifh 
10  Bpacilll  «checlul<- if"  ltroviil.-<l.    [  .XHmli'  ,-  j,riiit<il,  iaOjOOO.) 

U.VITEU  STATB4  CiUiaL'S  OPFICK. 

.S^wcM  SeMvk  Ho. «. 

imiStOK  OP  MANUPAOTCBm. 

8.  S.  D.  NoBTW,  Chief  SliitMieilM. 

MINKS  ,VVJ»  <}IjARBTE>4. 


N«nio  n(  mliir  nr  quiirn-  

tituunu'i«t  ul  luiutsrul  

DMNof  e«M|«ii»r.«n».o*i)'dt*iiliMiawDCf  

iMitbm  «f  BiiiM  or  qnarqr:  Bate  ;  OoMiiy . 

IfeiMitaltsrfivloini  ;  FMofliee  

OwMiBlaamBt  


rNrrr.t.  staif^  >'i:v»r«  <>yr\i  i . 
WoMhintftan,  It.  t'..  JtiHuur^  j,  iti^^. 
By  MMUOBTottlieMt  at  Cbosraa  lor  the  aMlillilMwnt  of  ■  pumHracnl  Coi- 
alw  (Wev,  wvrtoitta  March  <,  um;  tb*  ObMlar  at  the  (VnaiK  to  reqolnd  to 
pNpttre  a  report  on  inl]miiil]ilii#ii|aatriM,*nd  nii[i<'rni!>  nnii  tin'  [inHiiKtUin 
•ndvmlus  tharoot,  forladlns  gntd  in  dlvUkma  of  \AatvT  niiil  vvin.  diul  >ii\>'r 
mill*"*,  <>(  llif  I'nlleil  Swif«.uthl  th«'  IiiltoHlna  '<  ti.-iiiilc  Im*  hci-n  iiimiii.Hti-<l 
tnr  thm  i.iirr«i"4' 

I'l  r  (hf  eoiivc-niuuoeol  pniduran,  tite  l'l»t«d  HMHo  Uwlogical  ttarvrFWill 
'i i  I Ti I >ijt<'  iind  nN!i4«*  thaa  wlwdiilet  la  coraecuoo  wtth  l)w  lennn  Aur  IM 

aniHiul 

TlM  tataamakn.  ntnnicd  on  thkiKlMdiile  abauM  cdtw  Uid  builiWM  yetr  of 
(lieeatablfalhiiMntiiiastoaulrGonfDrmiTivtntbo  r«*r«n4lDBDmjnliMrX1.1NS; 

All  jifKWi  rx  b>'  lii'lil  iilK-iiilli-ly  ciriliilt'tlliiil.     JTO  puMICatlMI  Will  Iw 

nuiiU'  In  t)v(>  I'^Tixiis  r.TH^rtji  dlKrl.iiiiii^  tdi'  niinif's .ir  upvmtioiUiirf  iadivlduiil 
v>.iiiiit!.liiiii.'nt»  In  Kii>  imrttcalM'.  S(>«ciHl«ia«nt«and  vnuni«mlai««(  tliecen* 
kiKiiri'  ii«i>U'  t.i«  lu-'iiuiivitinoil  tbcT dlMlioie  mot Intbnnatlon cbialnod  In 


ETtriu'l  irt.ni  *i  t  of  i 'oiicri'K^,  ^tli^^k  -J.  I^tflV 

Hli-TntN  -JJ.  »  •  •  ■-,\ri<l  rvrry  |>rv<i<l«'n1.  (n-anurt-r.  »tHT»'tiirv.  •Il.'»*4't'>r, 
•Jjiinl,  iir  cithiT  Hffliccr  iti  rver)  <'MriH»riit:i'ii.  jiiiil  ctv  t.".ti»bllHliiiit'nt  nf  |tri»*tiir- 
nVo  ilMlUa^fv.  lu-tht>r  t^^Mtilnt-lcu  um  h  i-«>rt>nnittr  tioily.  tlDiltfl  humility  vnnl 
puty.or  by  V"'""'*  iiKlivldiinls.  (ttiiii  n  iilrli  iiiixU'im  t<<  iiio' o(  t)i<'  H  iuilvlt')*. 
ilianirt««,  or  siulbliml  lii^'riMviitnrle-i  froiliUil  U-t  tiy  tlil-  i\<  «  iire  heniii  n- 
qiiln-jl.  «h(i  ?>luill.  If  KuTt'Ki  rti| UmI  I)>  IIr'  IXrt  i  li'r.  -ninriliior.  cniiiii'.Tntnr, 
or  iijrrnl.  viillftilly  iifvl.Tl  ttr  n-fiiw  Ituslvf  Irut-  jiim.I  romplru-  rtiit'W  i'T': 

to  liny  iti(jiitri.*f(iiutli'>rii(f^l  liy  itiin  itri,  i.r  slmll  w  ilKuIl)  kIw  f(il*»?  liwonnsii-ni, 
aliall  Iw  guUly  of  •  mMaaetuuit,  and  u|iod  convirUon  ibenwl  fball  be  ttii«d 
not  exceeding  uo  tluiiuaiid  doll* is,  to  vhkih  may  be  added  layitaMuaoMI  for 
•  iwtiod  not  cavecdtaig  mm  year." 

i  i.r.  rjn<  ATt. 

Tiito  to cenily  Uutt  llw  iofvriiuitlvn  ■-•■ntiiiiHtil  m  ilii<  whclule  t<  MuaiilwlB 
<od  oocNat  to  tbc  best  ot  my  knowle^ie  anrt  heUnt. 


pciwn  lufiilahtaif  tfar  liuaniialiim.) 


(BIfiuiture  of  special  afirat.) 
SOSS^-OI  69 


).  riinniitor  c.f  prLwiil  i>titunl/j<Ilon.  wliotlior  liiiHrldnal, linn, limited  p«r<iii-r- 

•hi|.,  <,'<>i>t«ntiv»  lUMKfWItim,  ur  invuriwruted  iiimiituii :  

%  r«i<tt«l  ataek,  boDdat  dMdanda»  wtd  inn,wwi«i»nH  an  1 


mnm. 

noac 

(umitHCBHXIK. 

N«i" 
bi-T. 

TdIiiI 
pur 
vuluc. 

(i-.T  ii: 
tbans. 

T>il«l 

Nuui- 
1,1'f  i.f 

Tot«l 
|iur 

ImciiM  tn  tlip  imii  nf  thd»  tmv 

—  '  1 

CgmnHm Hock,  nte.  -  aninni^ |.. 

Pw*nw<  alaek.  ma  :  aaiaiiuit,  f 

Bond*,  rat*  ;  mdodbI;*.. 

A'-r^.iiictit.:  Totnl  ninniiiit  l.'vil^t.  if  utijr, idnce  mBaniaallMi of 

<'"lM|.r»llV  -  .  .   

;>  I't'rvH-.-^  t'ltipioy.-'l- 


.\vi.ni»ri'  roliil  ulliautit 
tiuniber  t^in   piii<t  111  u  iii:t>a 


pliiycl 
durlni;  iliv 
feat. 


ilnrlDit  tlip 
yiau. 


•  '  xhl'.ind 


I.IN.ltr  ,  


EutfllK'l'Tw,    llrfrmci:.  :iMi:>rs.  bLllL*lLMuith!«. 

(.-i>r[HMti«>K.  And  Kthrr  mwminio*  

MinanorqiiMnpaMiiMkialaiBCCiitiani  

R.iy?'  undrT  111  yv&t^  i  

Ml..ili.r  I  i.ii.|..y.-.H  


Hcli'H  hTKUDd  (no4  for  <iu«rT<« 
Foremen  


Ninrm'  lwl;«ia  

Bo|«  nndcr  IB  ynn . 
All  other  «niplaf««a.. 
Total.........  


(A<'riKiKr  frir  nil  piT>»>ii«  L-iiipl"ye<l  xt  th.^  mint  nr  r|nnrr>-.   Oiv<-  the  lobil  »ul- 
iirif.*  iiii'l  WMK' ■*  paiil .  ^»  itl''ti  .liHuM  nif'Iudvi  Ijourrl  mt  u^'M  fnrnl.lH'd  »«  part 
cuiupcuiailiuji.   Till'  ttiMivi  tiinitm!  Jor  luinorx  or  qimrrynit  ri  iiii<t  »iM>t>cuntfta 
i  abouM  be  tbelr  nat wat|ea,ana  ifaocUd  not  Incluid*  tnv  <''<-i  • »  ^uppiieafuf nbhed 
I  brtheMoipMyand  ciMqpid  lo  iketn, iuek  m  «kjiUimv^'..  Imuip  aU.cMi..aiid 
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MINES  AND  QUARRIES. 


bl»pki>mlililug  olurvefi.  ('Bre  shnuM  he  taken  that  tboae  employed  ••  atove 
irnniiMl "  and  tluw^c  *'1ji*1<>iv  Knuiinl"  hv  tv\KHiv*\  •«parately.  hlucKlkoIdera  of 
mriKirmUoijN  are  nut  tu  he  reiM>ritMl  uiilew  tney  are  MUArled  offlrlals.  ADkOUDU 
INiiil  for  11  III  I  me  I  work.  Hot  <ioti..  Iiv  employvw  tiif^t  <llrt'i-tl.v.  hikI  the  DUmbar 
rm(itr>)rtsl  In  aui  h  work,  mukt  imi  tie  Incliiileil  in  this  Imiiilry.  Imt  lie  reported 
In  anmi'i-r  tn  IniiuIrT  6.  Thf  avcrnsi'  titimtk  r  cmplnri't)  dnrliifc  the  rear  i"  the 
iinnit>er  that  wmilil  Iw  rennlred.  at  <Mntlniimi»  fmployment  (of  the  twelve 
monthn,  to  pnxlarr  thr  quantity  of  prrMitirt  rrportwl.  | 

AVERAGE  NTMBEIC  OF  WAGE-E.4RNER8  AT  SPECIFIED  DAILY  RATES 

OP  I'AY. 


MlMrellancouii  ex|a-nM*: 


(MWfATIO.NN. 

i 

c 
a 

9. 

i 

^. 

«• 

s 

3 

S 

2 

vi 

■V 

5 

a 

2 

5 

u 

S 

i 

•ft 
r» 

S 

i 

i 

B 

i 

si 

« 

8 
S 

1 

~ 

1 

MachlnM*.  black- 
■nilth*.  car^wntPTK, 
and  crthrrmvi'hanici 

Minrr*  or  inuirr^'lncn 

...L..L. 

Tlmbemienand  track 

'  i 

( 

All  cithi-r  oiiiployeea. 
nut  IncladlriK  tboae 

1 

...1... 

i 

1 

AVEKAiiE  XfMBKR  OP  WAGE-E.\RXERS  EMPUJYED  DlRISii  ••l.Vlll 

MONTH. 


January .. 
F<-bruar>* . 

Mnirh  

April  

May  

June  


UenM 
ynn  and 

nvrr. 


Boya 
under  10 
yeare. 


July  

Auira>t  

9rp<«mh<-r. 

October  

N«*Tcnit>cr. 
r><TemlKT  . 


Mi  ll  li;  Boy* 
yean  ami     under  lA 
over.  yvar». 


(Only  win.'. -vKimr-  flioiild  U'  re|Kiriwl.  Inrlixllui:  iiiiiu'p>  workltii;  on  Ion 
naicc  iind  otlivr  plweworken".  Do  not  Incluilf  Dnu  ini'mber«.  itciif  ml  nilici-pi. 
«uiwrliili.'«iU'iiti'.  inanagt'r*.  foremen,  clerk*,  and  oihtT  uHlarkil  eui|iliiyi  i-.  i 

4.  If  mintnff  or  qnanylnir  !•  paM  for  by  Inn,  car.  )~arr1,  nr  other  nnit,  five  rale 

paid  and  rharartrr  of  unit  

Areraite  number  of  employee*  euicaKwl  lu  this  vlaw  of  mlniiis  

Total  am<Hint  paid  for  siii-h  work,  t  

<Tbe  rate  Lwld  for  mining  or  uiiarrTlnc  not  doite  bv  the  day  .should  hr 
reixirle.l.  ami  the  avenure  number  o(  employeen  emraicetl  In  aurh  vnrk  and  tlo' 
total  amount  |iald. ) 

h.  Time  in  <iM!ralion: 

Total  number  of  day*  In  operation  durliuc  the  year   Number  of 

houn  in  operation  per  day   Number  of  aliifla  of  workmen, 

  Numlwr  of  hour*  to  Khlft  

5.  Omtncl  «rork:  / 

Amount  paid.  If  any,  for  tunnellni^.  >lwft  icinkiBir,  boring  te<t  hole*,  etc.,  If 
not  done  hy  employees  hired  directly  by  thl«  eoiabltnhment.  I  

Averag4t  number  of  men  empli»yed  on  HUch  work  

Number  of  day*  cmployt^d  

7.  f^uppUen  and  malerlaU: 

Total  nwt  of  nuppIlM  nod  inatvrinU  of  all  kind*  uacd  durintr  the  year. 

innludiUK  freight  |iaid  on  the  same,  !  

iThe  actual  (-ost  ol  all  nipplu-»  and  material^  u»ed  dnrlnii  the  year.  Including 
freight  imlil  nn  the  name.  mu«  b«i  r>  («>ni.«l.  The  i-<~t  uniie  (Mllim  inir  inalerlnln 
ahould  he  re(Hjrte4l  under  thiH  Inouln-:  Lumln-r  and  timtier  UM*d  for  rrpatn*. 
mine  &ii[t|Mirtii.  traek  ti*^,  can*,  and  allotht'r  pnritoM'ii;  Iron  and  fclcci  for  hlack- 
smlthing.  niiln.  fn»!>.  »li-e)»'r»,  etc..  for  trucks  nnil  r<'|uiir)'.  jvirt'  "I  machinery 
and  Un*U  U!«etl  for  rcncH-alN  anil  re|iair*:  cxph«ivew.  water  for  iHiilent  and  for 
other  purpoM-a,  fia-l,  illuminating  and  lubrii-atlng oiln, machinery  mpplie>,etr.y 


Anount. 


K'tyaltlea  and  rent  of  mine  and  mining  plant  

Amount  palil  for  rent  of  ii(!ler«.  taxes,  iiunranif.  tnterril.adrer- 
Iliiitlf;.  oRice  <(Uppl[eM.  law  4-xtieni>e!i,  injtiriex  uO'l  damaKe^. 
televniph  and  leU'idiniu'  »rrvu'e,  gtt%,  and  all  other  MitHlrieK 
not  ri'tiorte*!  cluewhrre  


Total   I. 


(All  ftemi  of  expenw  Incident  to  lite  operation  of  the  mine  or  qiiarry 

ncr  \n    '  '     '  ' 


inoulrt*.*  3  and  7,  munt  lie  rcpiiried  hcH- 
freight  re|Ktrtc<l  under  Inquiry  " 


.  not 
Iio  not  inrluile 
n*  paid  on  KUppUea  and 


a4*r<i«nted  for  iini 
any  tmrtinn  of  the 
mtterialn.) 

».  IToduct: 

Total  quantity  of  mineral  or  Mone  mined  during  the  year  

Total  value  at  mine  or  i|iuirry. }  

(Under  lhi<  inouiry  nhoiild  he  renirteil  the  i|imnlily  and  value  of  all  mInenU 
or  Ktonc  mineil  durinif  the  year,  l.  o.  t>.  at  mine  or  quarry,  an  ivpiirted  to  the 
rnileil  Htateii  (ieotlJ^lcai  HUTVvy.) 


1(1. 


Power: 

o,  INtwcr  owumI— 


Niimta-r. 


Enginea:  Rteum  

(iaa  and  gtuuUne. . 

Water  wheels*  

Elntric  moton  

Other  power  (xpcrtty  kind) . 


Total 

horae- 
power. 


I 


ti.  Power  •iippllrd  to  other  esubllilimcnts,  if  any— bMae|iower.  

r.  Power  xwp/jViW.iv  other  e>itablishment)i.  If  any— kind  of  power  ; 

horM'iKtwer,  :  name  and  addrem  of  eHtablUliment  Hupplylng 

wine  

tender  thl"  Inquiry  i<hotiM  be  reportnl  all  ineeluinical  lower  eroployol, 
«itl>er  owned  or  rented.  Including  the  number  and  homepowerof  all  rnginin<, 
molotK.  water  wl»-eU.  etc..  u>4x1  for  holi^ttng.  derrlckl^  KUi^are  roaehinery,  TrU' 
tilating.  pumping,  and  all  other  purpo»e«.  i 

S/itfi)!!  Srhrilitir  Xii.ji.  —  Forcoul  niliien.    (  Xumlirr  priHUil,.t!>,00O.) 

V"\r*\  jiajff  saiiH'  an  PflitHliik'  Nii.  H. 

Iiii|iiiri<'«  I  aii<l  '2  tuiiic  sw  iv-htiltik*  X<>.  ((, 

3.  PeiwnaemployfKl: 


Avenure  Totaliimoiint 


Above  gKNind:  i 

Oeneial  oflleen   I. 

superinteitdciil*.  ni«nagrri>,  forwnen,  xurvey-  | 

on",  etc  '   


rlerku  

Ki\glne<*T«,  tin>men.  maehini»tii.  blaeknnithj^ 
rartMriilvr*,  and  other  ini-<'luinlt'a  

H<iyii  under  la  y«ar»  


.\ll  other  employee*. 
Below  itround: 

Poreinvn  


Mlner«  

.Miner**  helpern  

Boy  under  KI  years . 
All  other  eroployein. 
Total  


Ai'<N<unl  for  all  i>erv>u«  employeil  ui  the  mine,  tllve  the  total Mtlulci and 
waKi-<  paiil.  which  Hfioold  include  Ih Mini  or  r^'tit  furtihlufl  aHi>Art  comfMnagtitRl. 
The  wagv»  reportcil  for  miner*  should  !>»•  their  net  wag<.»,and  Khould  luil  Inrlude 
thect^t  of  tttippllei,  furnlflo'd  l*y  the  ctininnny  and  charKe<l  to  them.  MK'h 
cxpl»i«lve«i.  lamp  oil,  etc.,  and  !ilack«Tiiithin|i  chanriT-  tSire  »hnnl,l  Iw  taken 
that  thoae  cmplovcxi  "above  grvMin<l  '  and  thoM* "  tallow  gniuiMl "  la*  rep(»rted 
•epamtely.  Stnckholdem  of  corporations  are  not  to  be  reported  )inle»»  they  are 
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Wil^rU^'l  .  iTh-IhIh,    Anir.iinis  i.iii'i  fi^r  tntilnii  i  work.  iitA  t\ntu-  ity  rjr.plMMT* 

'llTf,  tU  .  illl'l  th:'  llUUlIn  t  1  ltl|.U!y<Ml  ill  ylti  ti  ttulk,  ir.'l-l  ll>'(  "l,.'  itH-Iliill  M 

:ii  lii'itLlr) .  iiul  !»■  r»']Mtftf  i1  :ii  «ii^tn  r  I't  I  iitjuiry  t!.  1  lit-  ii\  crjaK^-  niiiiiU  r 
fliitilti>>*! 'lufiliL'  llif  I'.'fli  i?"  Ihc  IiiinilK  r  ihiat  wh^lM  hr  r«*«iiiiri-<l.  id  iiiritiiiii 
van  cmuluyiueni  for  ibt>  itt«ive  luuiuta*,  to  ptodwc  tbe  qtwntit;  oi  piodtu  t 
icfiorteil.) 

AveaA«B  Ki'XBBR  OF  WAOK-EABianui  AT  toracinsD  daily  rates 

OP  PAY. 


iDl.  ^tem  of  vcntilatina  In  wm  Urn,  liitiMW,  tire  baifcM.  esliMM 
uni],wotli«rkliBd  


1 

si 

a, St 

8 

8 
8 

2: 

« 
Ii 

« 

s 

8 
9 

3, 

8 

s 

U 

& 

0 

8 
ft 

S 
ft 

ft 

8 
S 

5 

s 

1 

Mm  Inlll9(n,     L  ]  d  i' k  - 

^iiiiiiLi.  mrpentcix 
11  iHiotiierMiaeiMalct 

!  ; 

i  1 

1  .  1 

1  1 

TKiilMTTiji  nuiiil  tnn'k 

1 

1 

1 

All  •>lh'jt  eiii['loynN. 

1 

AVEKAi.K  M'MHEU  oK  WAltE-KAKN iUit^ 

XOMTll. 


orer. 

Boff 
wider  1> 

Haxni. 

over. 

uiidarM 

JPMn, 

■ 

Mmh  

A|tlil  

liar  

Avcngv  capMlV  of  mtn«  oan,  In  poondi  

(riiiW'f  itiss  iri'tuii  V  >.iimum  Ih>  Kponad  die  oaaantir  sod  nlue  o(  all  i>mr 
mim-'i  'liuiiic  iiu'Vi-iir.  f  .1  ).  iir  inimv.iisNmtaa  t»tll•Uait•AnlMOt(vJ>wj^ 
•l  Kuiv.'v.  I'hi-  iiiimli-r.n  <'ur>  liwledtUlBeBlliiewlth  tlMlrMttMfleapacltv. 
ID  iiaiuMa,  tbould  alau  tie  fepof  led.j 

laqoiry  10,  same  u  Schedule  No.  6. 

II.  what  MClilHUllcftl  sjrMeia  of  haalage  b  eniplaTWd,  tl  am— lifl  N|W, 
TOf*,  olMlfie  hKonotiTC,  oompmiNd  air,  «r  «tli«r  Und*  


12.  Are  BUUMaaila  data  awuet  ar  eaal  deaMM  uiea  Jn  tlie  imakci* . 
(DoeR  not  awly  to  MtiimtiuHis  mat  nlnm. ) 


IS.  NiiiiiU-r  "J  Hii^-lii^nt*  ;(1  till.;  l■J^)ll»•^y.  ir  iiitv. 

clittrLM't!  Vi  uii«tii-r:i's  ft.r  I'tiltii  

:  iMy.'^  tl  i-t  ii|H>l\  Iti  liUuulliiull> 


.and  price  per  ton 


ul  tilUiv.- 


■HippliW«  or  etiier  iMllia4>  and  depth  or  length  in  feet  of  each,  


■:MI'I."YKIi  DliUl.VU  EACH 


tOllly  ii'ii*:v-^_.iirtiMr>  ..Ut.'iilil  1r'  n'(".ru-<I.  lui  lihlliijr  iiiiijL'i^  v»t'i  kitit^  "II  t'.miini;!' 
•nd  othfr  |.|-Hi'\i..rk(  I?..  Is>  tmi  lui  lii.lf  !liiii  iiiciuU.'rs.  iiLiiurhl  oiririT-..  miijci 
;Mti-iiili'tiN,  ij|jiitui;i'r>.  fnrvuitfii,  ■  lt'rk>..  iili'l  Hhel  vM^iirl'j'l  ^•10|.|'.irL.^'''.!' 

i.  it  milling'  \^  jNiiil  I'ltr  Ity  t'tn.  I'lir.  vieTii,  *>r  ..liter  iinil.  k'iw  T)tW  jiiiiii  iinil  .  liiir 
iK'l.'r  .if  i;iiil,  

Af  «rti««  Dumber  ui  rtu|i.lu}'eei>  vugaitvii  tn  tbl«  cUuw  uf  mijiluc  

retal  aHMliliCpald  lumcli  wark,  •  

,\ut»>iini  |.Htii  iiJ*  vjirrhiRt.-  t.r  ultu  r  rtllnn-un<r*  u>  niiniT*.  ii  imy,  5  

Thf  ml'-'  pMi'l  formliiliiL'  u..l  ilmiv  l>v  Hii' Jiij  sIiluM  lir  r».|.<.rli'il.uu>l  llii  tiiim 
li  e  <<(  viiit.liivco^  cnifiiutil  in  MiL-h  uurk  iiud  tlie  UMal  aawuayiaiil.  i(  rardage 
ur..ili..  rxli..witn<'L's«n'  iiimU't..  intm-n'  incoailideniUaDatdlne«ltaitDfiv,iiar- 
T.  n  w'Tk.  i.r  f.ir  .<ili> T  («ii<i:<.  th..^  n.tiil  anuNmtpaM  «e  mch  dailiig  tbefmr 
«Dould  Iw  lepon^  gnder  Ukia  tiutuirr,) 

Inquiries  9, 4^  7,  end  8.  aane  w  ficbednle  No.  6. 

*.  I'MdIMI: 

Total  qiiantltr  of  matkelaMe  coal  mlnod  dnring  the  jatT, .,  

Tetal  VAluv  111  iriilif,  *  

Nunlier  u(  mine  can  oi  vtml,  tim  ui  mlU4%  bulstwl  duriiiK  Die  ytnt,  


It.  If  real  waamJiied  oo  nqMlty  dufliif  the  year,  ctve  the  rateperton  paid  

Ill  iiil.liliiiii  til  Sijwial  S<-liwliilc  Nil.  ^  tiiri-(ial  IlliuL•^  dI  h  <'i)iii- 
iiK-rcial  rhar,i<-ter,  tliorv  warf  |)rovided  for ainaU  cuoutry  coal  taanka 
to  wtiiih  S)>t^'mi  Sviu'ilnU'  N<>.  Hooald  not  be  applied  a  Ampler  foim 
of  ooiubined  letter  and  ..^-iMtliilc. 

ficiuMuie  fi/r  ttnail  ooai  bani», 

nvxwimn  «r  eni  iNTcawm 

IMtci.  >T*ti>  f;i:<i:>«.i.  .11.  Si  iivhv 

ir.j^Aiil'/f.rfj.  t>  I  ,  .Un,  I.  iM.i. 

r>K.«R  .'itii;  In  iii'.>ir(1siiiv  Willi  the  not  of  I'-nmr-.**  nt  Miirvh  t>  I'dr.',  KijuliiiiK 
III...  Iiin.i-ii.r  i.f  ihi-  I'l'tuiij.  li.  tirtintrr  u  rfi.iin  nri  iiiiiif*.  ntnl  ^iiiiirrii'-*,  iin.l  pur- 
•uutit  111  uu  igfioimuut  bv4»fuQ  LUiz<  I>liy.'i'4ui  ul  iliv  Cviiui* aJiil  itiu  Liiitctuc  uj 

tbe  United  8ial««  Oethngfcai  Mntir.  ««etaKlcat  Bnrver  will  eoUeel  Uie  date 
for  the  mining  comil.  In  addltim  to  the  umal  taronuatloD  cctlertad  lor  tbe  aa- 
nqal  rt'iuirt.  "  .Mini.nil  ReMMifceael  the  tTnlled  si<it<.->-."  Thv  ~^'li-'iliik'  betwe 
IvMbc-i  n  i.r«.|.iir%  ii  dir  thcpiirpoeeof  obtatnliiB  tiir  »)«il»<ii  v  i>f  tlu'  i.riKluetloB 

t.j  •luiill  .MKtl  l>iilik>  uMi'll  ale  criKHVt-'il  111  llllllllli;  ful  iininv.llaU*  looalooB- 
viiiii|itl.iii,  I'knsi' li.L  <Mil  tlie  n-iilit-^  Ii.  nil  (lit- iil<|ilirii'S  nil')  ri'IUrO  thiiiehedi' 
Ulo  iu  lb«  ai.-vulu{>iiiivitii;  .-iiM'liifM',  whii-h  ri'i^iiin'-v  IM>  |l\iKt«I^V. 

laontartbwt  i«[H.ri>.  irnm  hU  I  tl  tmtikii  iii:.y  ba  iMenred,  and  the  oaDeaai 

anubemadeaBoounpit'io  »>>  i«n^ii>k.  >'mi«i.'  rv|ii«<iad  toaddlbenaaMeotthe 

offnrmof  liny  othi-r  niiin-*  in  y..iir  iiiiiiHnliiili!  virlnity- 

Your  (ixftmpt  mjmf.lliiiH*  with  itit«  if.(ii..'i  will  fimtly  fadUtdte  the  wofk  of 
both ibeOcolngkal Surv»y  and  IbeOMMUi 01IU<«, uM  will beblKlit)  niipn.i  iiiKH]. 
Veiy  nneettally, 

CKM,  b.  Walujtt,  iH/HiiH. 


PEattiillea>r. 
Cooiiiy., 


ijiiniitii)  ..i  poal |«pdii«ad  Jn  nni 

■r..ii.  

HiihIm-I-        

'r..rul  Vlllv.l   I.f  111'.  NItlll.  lit  llkl'  llUll'.'  ...   r    

T..III1  •-.>.<  "I  <ti|.|.lu..>iii.)  iiiiitoniilv  iiH  .1  a:  lI.eltiliellllWt....  t  

Total  amouDt  paid  In  wagm  daring  Ut«  }  <iir  t  

TMal  wumbcf  odBen  CiDpl<VBd  at  ttie  mitip  dyrins  thr  jrrar  - 

Total  number  of  dayt  tbe  mine  vras  worked  durlos  U>»  y««r  

Pleuw  gi>te  below  (he  numee  of  ownen  of  other  imaU  coal  mliiee  la  ronr 
vMnltf.  Other  iwmei  may  be  added  on  tbe  kaek  of  UU  rtieet. 


XAXK. 

Upceiai  HduduU  S'u.  X—h\tr  jHitiuWuiu  auid  iiaLunil  gaa  woUa. 
(  SunAtr  prinUd,  tO.000. ) 

Finn  {MMs*  flame  m  Schedale  No.  A. 

]  iiqairiM  1  and  2  aorae  ae  Scbednle  No.  6. 

-i  l'.-rw>liH  t  iiijiloyi'il; 


AvcniKi^  l.tUil  aniiiUUt 
niuaUi  <  ui-  iJUil'l  111  wiM<u) 

played    I  ortalarlei 
darlni;  tbe     durtni;  lbs 
yaa.      |  y«aT. 


<>vu«ful  titlk'uji.. 


{orraien,  ela.. 


.e.^h'.  hriinivr,.  iimctdnteB,  MaCktMiWiMi  drlH- 
nen,  aad  alhet  meelMiDlea. 


Clakk 
Bagint 

•%  liuUdcn,  {minpmen, 

BajMuaAr  M  yean 

.\ll  olhtr  <;mpliiy«.t* 
Till*  I  


i:Ai.«uuiil  for  all  imwunn  «;n»iijin  ul  «|  tlK'  wrlK.  ttiw  lUf  i<jUi1  »«Urie»  *ii4 
iigta  laid,  which  ahould  IneWa  board  or  rent  f urnlabed  ea  pan  omiipeaM- 
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MINKS  AND  QL'AIJUIES. 


(Inn.  SMoklioMm  of  ftinKiiallODO  «t*  iiol  in  I*  ^■tH.rl.•'l  uni*""  ilii  i  ari'  -nl 
arlc^  iirtli-laln.  Amoimta  paM  l»rc<"iiin«  l  «ork.  iint  tlnnv  hy  t'lnplovn*  hiro>l 
dlrerdy,  and  the  muubercoipUqred  in  ^'iidi  Mrork.  mn^t  not  ti<'  Incliidvi)  m  iMf 
iiiqiiirr,  Uul  lie  tcparud  in  •mvar  lo  Iiuiolnr  &.  The  av«ngc  nuinlwr  emftkned 
datHij^lie  reiir  K  Mw  nraiter  tiM  vovM  w  leqidKil.  m  epntiniiaiw  cap 


IMM  W  tiM  lw«lfe  nontlMh  lo 


ilM  ^iiMllljr  of  iindiict  Kpottcd. 


AVBiuoB  nuhber  of  «AaB>BAiinns  at  mwcmso  paily  ratw 

OK  PAY. 


Toui  -{"ttntllr  of  |i«tNl«am  pNklnerd  dntliw  the  yw  (iMmlf  A 

loua>  ....... 

Tatmi  VBlUar.  at  wvlln,  of  iwtiohnnii  rmiueti  dniliwtlie  7Mr. t  

T«iljtl  v«lilt-.  Ill  vn'll.t.  c»f  iiiiliinti  irii!»  [irt»<hi<-f<l  duriiii;  Ihr  yi*«r   J  


i  .-;  ?:    2  .t;  s  5?  »iRis;isi*iff;i$;'=5, 


XBgine«n  and  pump- 
men  


nMehuiMii , 


AU  ntliiT  i  ni|il<iywr». 
not  itK-ludiiiv  thOM.> 
OB  niUrl»  


St  km  ,m  I4W 
f 


ATKKAQB  NVUER  OF  WAOB'BAItRKRB  BHFUIYED  OOKIKS  KACB 

MONTH. 


■OKTH. 

Xaaiaand ;  iiadtrM  1 

unHTii. 

M«nw 
ycanaod 

uDdww 

p  1 

FnU-  .   

: 

IKV  

 1  j 

1  ! 

(Only  wngiveami-P"  MikuU  be  Kparted.   Do  tiiK  Suclu<l>:-  firm  nii.'inUT»,  gcn- 

1 ^gitonr^  •iiptriiil«4>4«RW.  uMUfei*,  tocvncn,  clerfta.  ao4  other  aalafled 


Inqiiiry  4  Moie  w  Inqnifv  9  on  Sehednle  No.  4k 


fb  Conuact  work: 

Atnoiint  [mil],  if  any.  for  well  iliUlitii;.  rlK  building,  fic,  11  UK 
amptojreaaliliisddUcetly  bjr  thl«Mtabllalimant,t  ••••• 

ATama  nanliar  af  own  anployad  an  ancb  wavk**********. 

jlajn^iy  a€  AayaMiLplAyad.. 

^  SU|q>lk'ii  niid  maierialK; 

ToMi  cnctof  nijppliinnnd  matiTlalxiif  «Uh{ndliiMd4niinrtti«y«ar,{nr1ad> 

inir  tn^lKlit  paid  on  Ihp  !«nn>,  }  

(Tlio  actual  cvMt  of  all  BUppllm  and  matorlfil'  unvd  durin?  rl»  roar.  Including 
fritictit  paid  on  Ihesaroc. mmibereportod.  Thei  tMof  iii  i  ii:  ■  •^mtmatertal' 
■•bodid  U>  tepono<l  under  Chls  Inquiry:  Lumber  and  tit  ii.  r  u.  i  i.ir  rcpalrn.  rlij 
iMtUiUikK,  and  all  other  punwaca;  lioD  and  et«el  loc  hlnrktiuiihtiig.  part*  ui 

 ilMCT  aad  (eola  mad  lor  lanamda  and  amain;  a]ipl«Hl*ait  wattr  iW 

w  and  for  oftar  panmrn,  UM,  mdUnirt  attwltw.  «tc.) 


Ainnnnt. 


Royaltlt's  and  rent  o(  well*   ,  .  S, 

Aniniiiit  paid  for  rctit  of  olSltrcv.  ijix«'s.  Iii^unitirc,  iiitc-evst,  ail~ 
ri'rtl.Miiir,  ufllrw  Mipplii-*.  law    xik-iibii*.  tHfifmph  aiHl 
|ilM>Be  aervtec,  ana  all  oUwi  «undrt««  not  t«tH«r<«d  eliewh«K. . . . 


Total.. 


(All  Itenu  of  cxpt'nvi  jnciiWuC  to  tbc  opt  mtlou  of  tb«  vroll>  luit  ucrouutiMl  for 
OBditlnaaMailltS,  anda,  miM  baiawinedheic.  Uo  not  tncliuie  any  norttoa 
at  the  fretirfil  rtported  vmdm  Invihjr  a  aa  paM  an  »npi>11m  and  aMtarlaw, ) 


<Utadvf  Ihk  inqult}-  aJionld  Ix:  n>tiortr<l  tb«  uiuntflir  «»a  vslite  u(  pHKileuta 
Slid  Iba  *ialua  of  aaluial caa  ptedueet  dutliur  the  Tear,  ai  Ifaa  well^  aa  tciwflad 
tothalTiiltadMaMiOealSltiMMrrar-) 

Inr)iiirv  datmeatlnqniiy  lQonBdiednle3(o.6b 

10.  TntikiiKi-: 

N'unihiT  of  innka  at  wdb  i  Mtal  capaettr.  la  latmla  af  a*1* 

]otl..«  

II  Wtll,: 

Tntitl  iiiimiK.-r  of  wflla  diilled  doling  the  jrtar  ;  numbvr  of  producinK 

i>vll«  ilrlU«d  during  the  }«ar  ;  aniihcraf  dtyhalM  diUM  daiiiw 


of  llif  total  luimlxT  of  welU  rcpiinvd  on  t)ii'  sfhwluii'.  state  the  numlx  r 

flowing  iuiiiiIht  pumpliie   :  iiiiil  tlsr  numhi-r  nliandoiti'd 

during  thi-  your. 

What  •liailiiiitioEi  of  ppi..«iim'  Ihi«  iwiiirrrd  durlnir  the  veiir*  H>(.itcffba 
fully.  I 

Spedsl  l^cbedule  >'o.  10.— For  gold,  rilver,  lead,  and  copper 
nuno,  {NnmbiTpriiMd,  79,000.) 

Fint  TfBgt  aow  n  SdMduI*  No.  6^  nxcept  that  the  followuig 
not*  «f  fnitracliotia  b  jirinttid  after  the  locafjon  and  post  office 

luMntw  <i(  flu-  mine: 

Wherv  H  inlnf  niid  nilui'iUMi  wihrk*  ar**  opi»rat«'il  iindrr  tho  unmr  mftnttRi-- 
nit  nl,  u'parair  rc|>oTl»  nhcinld  Ijc  rnndc  on  twli  .'^iliednlo  No.  10  and  No.  11. 
Xt*litM'llvi*l> .  If  tills  !■*  uM  iMMwjMc,  a  full  report  should  In*  minic  on  Ihl-i 
■rhiMlale  (wllb  the  eiciiHlmi  n(  loqulrjr  10),  ooTrniiK  tmib  the  mltit-  and  nilue- 
tkm  »»<irti«.  and  answcm  nhoiild  ii}v>  bp  jrlifen  to  loquliltss  4.  i,  \>.  10,  and  U  uji 
I  .«<  heduk-  So.  11. 

luquiry  1  atuuv     Scheiluk*  No.  t>. 

-S.  II  1M« ntine  wai  «T«rahaiidiiiiMa.*laler«ar«1u>nUutatBiMUiinad.  

and  u  lif-n  !ii»t  rc-opcned  

IiKuiiri'f  ^.  4,  b,  aad  A,  mtav  an  IiiquirifH  2,  S,  4,  aiul  o,  <>t) 
Scheilnlf  No.  ti. 

7.  Collin*.  I  nork: 

n.  .\nvMint  i>fiiii.  If  nny.  for  irofkBat  dooa  br  eniplof«ai  Micd  dlfeeilf  bf 

ihi»  i-»i«i)iii.hi»ent, 

stnte  wheihiT  di«iiiasa,  ptMtpiac,  iiwB«uiic,  ifaan  linking;  hgtbiji  t««t 

bolea,  etc  

ATsrata  nmnbar  of  men  emplorcd  on  mcb  irorlc.. ...... 

S'nml»er  of  .la}-^  omployiti..  

<k  Tola)  stiMnuil  reocivad  lac  conttact  woirk  done  tot  other  eatabliahinciit*, 
#.          Btato  wbMtaor  tiunNllnir>  dntnaiv,  pumping,  ate  

(Ht^  TT'i'  ''n"l''^V^  '^htfiT''-'  for  TrcrttinonI  of  .»re*.  taltlnfTK,  011*,.  at  cafllOB mlUl.] 
Inciiiirv  R  same  an  Inqnirj-  7  ou  ScheduJe  Xu.  <i. 


Amonnt. 


Aiuouut  expended  in  dtvilopmrDt  work  

Sant  and  i«}«ltl««f  arine  and  minaml  land . 

Rent  of  ralnltv  plant  and  linproT«'ment'  

Rant  or  aajntltr  Ihr  tuanel  prt vUeget  

Water  Mnt.........  


Other  tent  or  nmhlca  (mcHr  kind)  

Amonnt  paid  tor  t«x«»,  nmuaiM*,  leteieal,  a<Ir«rU!ilnt.  ottl«ei 
ampHeiL  law  cjcpenm,  lejutl«a«tddamace«,  telegraph  and 
tafephniie  aenrfoe,  (as,  and  all  other  ianartM  not  nq 


Total. 


I  All  ttt-ni>  of  <'xp<.-un.'  iiK'i.vtit  to  tb«  «iw>i«ti«n  of  the  mint,  not  apMuniad 
ibr  under  lo^nltiea  *.b,i.  aad  8.  moit  be  r«p(>n«d  hen.  Do  not  in^ude^angr 


nrtfan  of  the  twUhi  icpbited  nndar  Iiiaatir  t  aa  paid  an  C-^. _  ^— 

riala.  Th«lt««M«  lenUhonM  be  atatM  acpaittHir  MUr In  amwhete  tbtr 
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are  imUl  M>(iftmti-ly:  If  any  twunr  more  ot  i>i«m  arc  mM  In  one  mioi,  (or  in' 
kUnce  royaltieif  U*r  tuiuv  mivii  UliuiUK  plant,  (he  fact  i>ni>uM  he  *tAtv*\  and  1h4> 
one  aiommt  |«J(1  ohviili)  In:  iriri'tj.  tttlliuiit  •lliriniitins \ft  mak«  a  illvliiioii.) 

]«.  l-roduct: 

OTom  TAlue  of  metallic  «onte«l«,  as  rvp(Ml«'<)  to  tb«  I'nitvd 
SlaKw  Qvolnvlcal  Hunrvr  t  

IKKliictton*: 

Cbamtn  fur  treatment,  per  tun,  t  ;  tutal  t  

Freliclit.  |jer  tun,  I  ;  total  t  


Net  ralue  of  nilnlnx  prodiwl  I  

1 1 .  Name  and  addrew  of  milt  or  works  at  which  the  ore  In  trcatcl  

By  what  raetlHiil  In  the  urv  conveyed  from  the  mine  to  the  iul1l7  

U.  Mineral  landa: 

Total  acmge— owned        held  on  Icaao        Icawl  to oihpr  |>ar|]«a 

I(  worked  liy  dredgva,  >1ale  lu4al  area  treated  lu  iWi,  ueren  

13.  Water  (ilant: 

Total  li-ngth  of  ditches  owned  (includlnic  Bumeo,  pi|w«,  etc.),  mllea,  . 
feet  

14.  Lenirth  uf  railroad  track*  owned: 

On  the  »tirfarv  

llnrteij[t"onrt   

ItH|uiry  13  isaiijv  an  Iiujiiiry  10  un  Schedule  >'o.  0. 
10.  Machtoerjr: 


CUM  or  MAOIitK. 

Kind  of 
IMiwer. 

Kumbcr. 



Sperinl  Schtilule  Xo.  11.-  I'-n  rfiliictioii  workn  {utkerUtiui  smtU- 
tn).    {Xumf>tT  prhiteti,  tl,M>o.i 
Finrt  i>figf  wnte  as  Kchedulc  Xo.  li. 
Iii(|uiritt<  I  uixl  '2  i«iiie  a.**  Schetliile  No.  0. 

S.  I'ermnt  employed: 


CLjiaan. 

Avenijjr 
uuiuber  em- 

pluynl 
during  the 
y»,. 

Total  amount 
paid  lu  wagea 
or  Nnlarica 
diirinK  the 
y«r. 

Snpertntendentu,  mnnaKen,  for<!uien.  aMjrera,  etc. 



EnglnecR.  flrcroen.  nuu^hlnixtK,  Itlackiimlllis,  ear- 

Total   

9   

(Ai'tNtiiiit  fitrall  por*<«i«  cmployoil  tit  the  wnTk*.  <iivt.-  tin:  t->t«l  »iiinri*^  and 
WMiCt-  |>«1il.  which  piMMihl  Inrlmlc  Umnl  nr  rrni  fiirniiihtH]  lu  purl  <>iimpt-iiHntUm. 
^tot-khoUler«  <<(  i'itr[M>mU(iiL«  iirtr  not  to  Ih?  n'|Nir1ed  uuleHo  ttitry  utv  Mtlarlvd 
otTlrlnlfi,  The  nvrntKc  nunibt-r  I'lupluyti]  durltiK  the  year  in  the  tiuinlKr  that 
n-iMild  \tv  n-i|uinHl.  at  cxmliiituHitt  fmplttyiacut  for  the  twelve  luotithx.  to  |»ro< 
ilucv  the  i|iijiiiiiiy  of  pitMliiul  repurteil. ) 


AVEHAfiE  XrMBKR  OK  WACJK-KAKNKKS  AT  srECIFIED  DAILY  RATE8 

OF  TAY. 


occrranosB. 

S 
8 

a 
a 

i 

I- 

i 

e 

s 

8 

S 

j| 

s 

0 

8 

2 

c 

a 

a 
s 
e 

si 

c 

s 

« 

St 

a 

8 
8 

S 
j; 

0 

8 

ii 

0 

i 

8 

8 
ii 

S 
IS 
8 

0 

8 
8 

B 
8 

8 

0 

8 

S 
8 

0 

n 

8 

i 

0 

8 
S 

i 

1 

1 

... 

y WThlnlaU.  b  1  n  r  k  • 
pinUbN,  i*«rii«nter«, 
anil  other  mrchan- 

1  . 

All  other  cinpluyeea, 
not  Including  ttwae 

... 

AVERAGE  Nl'MBER  OF  \VAaK-EAK.NEK»  EMPLUYKU  DURINO  EACH 

MONTH. 


Jtojrm. 

Men  lii 
yenrn  and 
over. 

Bi.yi. 
oniler  16 
ywni. 

MONTH. 

Men  16 
yeant  and 
over. 

Boya 
under  It 
ycsn. 

May  



IH  i  .-mlH  r 



<Ouly  w«Kv-ettrueni  KlkOtUd  tie  report4Hl.  I>i»  U4»t  Include  linn  members,  gen- 
eral offlcersi.  KUperUiteadeniD,  mauagem,  furemen,  clerku,  and  other  mlaried  em> 
liloyeeK.) 


luqiiiry  4  isaine  ai!  Iii(|uiry  d  on  8clitxlult!  Xo.  tt. 

It,  Ainotint  iwld.  If  any,  for  treatment  of  bullion,  convenlratea,  taillngn,  or  other 

product"  iit  ciixtoro  unchciK,  ncHnerit-ii,  or  other  cuiilaro  work*,  I  

Total  fnrl^bt  p«id  on  the  >«mc,  9  

«.  Matertalt: 

Stjitc  cluitauler  of  malerlali  Uaed^  whether  ore,  talllngii,  or  oibcr  mat^ 
rial.  


Total  amay  contenw  and  Tiilne  of  all  matcrfiiN  tioiiithi  In  IWtt: 


Total  aa- 
iaycon- 

tent«. 

Value. 

1 

Value. 

1  

Total     groaa  ralUe 
tbrooghl  forward)  

1  

l>calucIlonii: 
Total  Working  charge* 

1  

1.  

Other  metala,  pound*, , 

Total  dealuctioui  

1  

Total  gnMN  valnc  

•  

I  I'liiUr  iiktjU(r>  »«ho4ild  1h>  iftven  (hdnwt  of  nil  miiteriifclN  bmifcfat  fitr  the 
tnitl.  HtJiti' thr  ini-UiIlk- nrntrntM  of  the  on*,  dr..  «h  per  Mtnple  or  uiuy:  tlie 
rnliir  ulIiiu'tNl  fi>r  Kulil,  i^ilvfr.  It-«il,  ff»|i|MT,  uml  other  in<-(Al<4  outitjtliitHl  In  tlM 
iiiutfrhiU:  the  dnlurtiiiiiii  nutde  Ut  iiiivrr  wnrkliiK  eluifKr*  And  fn_-l|[til:  iind  tflve 
the  tutal  uel  ainiiuiit  puh).  l>u  nut  ^ive  uuder  liiU  iuquiri' the  yield  in  K<dd« 
nllver.  iitid  other  inetaU  rettulliiiK  frniii  the  ireattueiit  uf  the  miiteriiLU  at  the 
wurlCH  and  regMirtcMl  tu  the  Ut^oitlcal  i^urvey.) 
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MIKES  AND  QUARRIES. 


Total  COM  of  atlll  MppUM  of  Ml  klBdii  iMed  dmlag  the  year,  InetutUw 

fn«tirht  raid  on  tlwanii*.  •  

(Tll»"wt<>f  tin?  fi>ll<iwliin  «ii|>|>ll«»  sh"Ul<l  '«  iv|Hirifl  iMnl-T  Hil»  iii<|iiin-: 


1  1.  Datttf  MlMUiifeaMiiKrf  wmv*:  

I  S.  It*  cocponttoa.  tii  wlilvlt  niMte  incaipi>Mtc(t7  

Y««Tnr«iiiaiilwtlon  

Srhnliilc  iif  prirtt  pniil  frirmat«ri«bi  ItmImI  In  IWU: 


.<liw.  »<.TiTn».  plati'^.  i«n<l  otlu-r  i>iirt«  •>(  niii<'>iliii-rv  iiii<!  I'miI-  m^'ii  for 
n»eiruU  and  X»Mtm  4lit«lullf  er,  cyanule  ol  putaaalum.  )urab«r.  Iron,  Mdol, oil, 
hirl,  n  iiti^r,  eHk) 

Amount  }^U}  fnr  rent  1^t  (►flk-<-**>.  plHut.  «nil  litinl.  irfiimrici-,  liiitrv^r, 

ni1vL'nl»)U)(,  oaceMiffilt«s,lawcx)iMii>om  iiuoriniitnd  lUimagiM,  lelegmph 
kill)  tplepfaam«8rrleaklHi,M4«]l«awrM«Mitcin«itiepiicicdelMwhcfe. 

s  

(All  iffm.»<>(  i  xpiMiiw  itioiili-tit  li.  Ili«!  <j^n'nili<iii  "(  Iln  »<>rk>.  not  »i-<  iiiiiu,il 
for  iiiiiU'r  InqiiiriL-i  3,  S.  O.iukI  7.  inii-l      t\-|Kirli-1  livfv     II"  not  Im  Iml,-  In-lclil  ; 

».  I-TinlllcC 

(inino  raliiv  of  miMalllr  o.nti  nm,  a*  rfiic.rt..(i  ii.  thi' I'niK'ii  Hii«l<'« 

Ot^olnRlrnl  Slirri*y   f  

Doduollam  on  product  mM  (ooi  includinK  product  ol  tbia  estab- 
lUuutnt  tfettcd  at  •uMem  WMka): 

Tnliil  »mL>Ui-r  clraqres   t  

Tuutl  (niglil  t  

MM  tmliie«tiiillll]icpMd>ict«tUi«taPl  ...„„„  t.. ...... 

Id  CHMiiai  wmk  Ana  hf  tUicilalillatanant: 


ON. 

(■,!ni<-:i- 

uUjit 
malarial. 

■ 

T..li|il«». 

1  

Total. 



Amouiit  r«c«iriad,  nut  iiu'liuliii^  froi^tiil . 

VMiM i«ld  (Ni  tm  Mine  

*  

«  

*  , 

1  

»-  

»,  

Inqnify  11  mow  n  Inquiry  10  on  Bcheduli*  No.  6. 

12.  NiiKK-.  lo'litKin,  luKt  rhunu  ii-r  ol  <'»tiiblUliaieiitt*tt'lileb  Iht  pniduct  WW 

fiolil  ImlHoll..,,  ;  

SUTcr  bullion  

OoiuoaiilfwUii.  -  -  

(iiluT  p(i»liici>  i:.)KH.'if.v  kind  I   

Ill  a>l<lition  to  llie  foreBoiiiK -'•(•liwliiUw,  Nom.  U>  uuJ  11,  for  mioea 
nn<l  ri'Hucticn  workd.  h  kcI«.«i1ii1v  « lis  tirintecl  for  emslters  and 
flncritv.  Stuelteiv  muI  i«lin«rit«  were  inclnded  in  tb«  CeiwuB  of 
If  umfietufM  tekoi  in  IMO  and  did  ii<»t  come  within  the  scope  of 
the  Cvm»  of  Mint-M  mi>1  QuHiric-x  of  190:2.  This  whednls  WM  pnv 
Tided  for  tlif  purpofe  of  im-n-l  y  vciifyiiia  the  n'lxirt*  of  the  metallic 
ci>ti("'nt.«  of  tl»>  on*  rniiie<l  ami  the  4-<*t  i>f  r«'<|iii'ti<iii,  nn<l  <if  u-'^ccr- 
tainiii}!  the  tiTiiis  upon  which  ores  weiv  treatotl  Uv  cukIoui  wiicltvi?*, 
the  nixt  of  Ftneltiii);  Htid  raAoliig;,  aud  tha  percentage «f  metala  !¥• 
eovfntl  in  the  prooana. 

Si>fri<il  tfhnluU  So.  2#.— Ftor  auiiltam  and  nfinerko.  (Ihimitr 
frialed  1,000.) 

Urnnm  Statv  Caiimni  Ofvici. 

DIVIBIOSi  OP  MAMDFACrVlUia. 
a.  K.  n.  Kuan,  cutf  MatMicitn. 


SATKI/rKBg  AJa>  RKFINEIUKb 

Kanii-  o(  wnrl(>  

CiMUiwtCT of  nurlu  , 

Xane  orconiianr.  Ana,  or  IndlTldilal  ownar  

UHMtlon  <>(  worhs  City ortowD  :  Ooanty  :  Mali!., 

Ocio'Tiil  offln?  «l     .. 


I^r  A.  Tionrwleb.  I'h  t>,,  or  Wohnixtou.  I>  <  ,  liii>  <  iip)~>lntMl  «(|N!n 
qwotat  agoot  ol  (b«  Cviutut  Udkv  ior  Utu  bfiini-h  u<  tb«  ini|iur} . 


t  VH.(  .'K 

unite*. 

Uoid,  per  ounce  

9«  • k  »  k  a     %^  »  *  b ■ ■ ■ h 

% 

*  

l.tKil.  p»T  mill  1  .tt,!'-  "lull  imtt>. 

f  

mmm 

•  1 «  ' 

 j  i 

s  

( ''.>|>pcr,  per  DBit  (aMte  what  nnll ) 

Ollu-r  lnt-l«N  l.^frifv  *urh  Uiniii 

»  

•  

•  

•  

IViliM-tl<»i': 

\VorUD(  voMa,  p»  lun  

< 

t 

f  »  

i  

 1  

.^I'.'fjjy  <  I.iHV*  of  iiiiit.Tiiilf"  4'inl.rui  .-d  iindi  r  tti,-  luv,.!  .n"  ^  MiM'i-lLint*'on^'  :  ... 

^Sijin*  ■«i'i*tnit«'Iy  i>rif  i*»-  [lui^l  pt  r  omic..-  r.f  liohl  ...iniAln<.^l  in  oi>..,  t_-<i{\rvt:- 
tmU.'*,  inKlt>'.  hiilli.m,  or  ottuT  maUTiiiU;  iilfvuiM'  mU!.'  wpKmii-lv  pin't'iunsi- 
of  aUrer  ii  intents  puKi  lor  in  mcb  claoaol  nalerlalK.  kui-  tin-  unit  of  l««4  ami 
copfieriniLii  for.  wliciii.  r  poumi  ftr|ieivenl«ae.«Ofii<iin<  <l  iiKircroiwaotnitcK, 
if  viorkiitu  <'M.t«  ]>i  r  tint  rnrr  with  Ifao  rnanu't>-r  oi  nn'.  ^Hr«  all  intra  In 
detail.) 

i.  If  sh»' "tru'It'T  I-  III  K  iiiUiliiK  'li'iriH.         Iiy  wliut  >m'ilRi.l  Ehc  oru  I» 
v..v(.*,l  111-  mill.,  t. .  lie-  .in.  In  r;   ,  

"i.  T»>lui  »lail5  oapavlty  o!  j.iMit  („ii.«  pvtui  Iiuiijk   

«.  Ttawintiwniapo: 

Total  nnmber  of  iky  „  i  u  i  ipemHriM  dnriwr  <1>c  yoir  IMB  ;  lunaliif  r 

of  bnnn  In  <q>fn«tlon  |H>r  day  

7.  Total  anKiunt  piM  fo  ailariim  mhI  wtiaitidarliw  tbe  ymf  laxt  %  

I-.  (•»!  i.(  supptli'H   tiM'il  ilurllii-  till-  ytwr.  ilicliiilirii;  firiflit  piiiil  <«;  rl  i 
sunn-,  f  

tllit'  cot  III  ibu  ruliowlDK  uippllea  *i>aulr1  Ixi^ven  uiulei'  Uilii  iuqiiir>  :  Ciirii, 
ol  marbinery  and  lac)»tiaM  for  icnawali  and  M|ialii^  lueLAuxGa,  auu-.  nil,  ami 
all  ntb«r  iKippUf*  connimed  In  tha  lunalns  of  madilneiy.) 

!»,  Ml^ci  lUiiiKHi- I'Xji.'ii.'.P!.,  e  

(.Imount  ]<ii.l  fi'f  T-  rt  'mi'l.  I'nililini;-.  iHiioliiii.  r:. .  <-tIi'.  i-,  lii\..  ..  inMir 
tmev,  lntfn'»t.  Rilvcitlsitif.  <.i;i<  ('  -ui^plio.  Imv  »-.vi<fii-<--.  liijiiri4-»Butl  iLunnKt^. 
ii-i<'iit^pli  Hii't  icU'pl'.on"  1  rvit.'.  KiL'.,  mill  nil  oilioi'  xundrtea  not  reportiid 

lU.  pnjdiK'tlim     irutm«r.  nut  ln«ludiiu;  i-uaidui  wiirk: 


mjtTBKIaia  TBUTBIi. 


OKk. 


imtm. 


Maue. 


Ball  lull. 


MI««1Im- 

ni<ou.-<. 


liimntity.  l<  .n^  or  |,.i'.in'i.  

Total  co'ntvniKiuiK-raKMr  bcfon; . 


KiUcr,  oiKti.'-.  fine  . 
p.iin.U  


CoptH  r.  pDllllilM  

...thkiod)  


at<M.iri«  awomaik. 


Fntm 


From 


Kti'Iii  Kioin 


Vitm 
nilnrelhi- 


Uold.  ontmn  Hoe  . . 
SUv«r,  ouiKoa  Aim  . 


oXCT^nMala,  ptnindii  (spcciiy  | 
wHi  kind).  


Spi'ttfy  i  |,|wM..v.if  in!(t..rlsl-  i.Ilil-lm  <-'l  Ull'I'  f         Jli  iol  of  '■  MI.<  rll:>m.KI-  ':  

-'ilve  tN-'  ti itui  .(Oiuiti^y .  in  vol.  it  ]i.iun'I-  nf  I'ln  U  r]ii?<.  of  timli-rirtls  tri-iit..! 
flinl  th>D  luMi)'  c'liUetitA  ui  uivi..  i(H»c%'Dlnln.  inaile,  bulliuu,  rttr.,  Kpa>al«J>'-, 
>il>o  the  bnUUm  rerovared  fnMDe«>lii'laiaof  ttatetiato— thaila^tlicfBofd.idlVFr, 
iimi.  r'i>pcr,welk«r  BialalHe  wnteawof  the  amdtad  prodticl. aa  Kbown  bp 
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111  ProduPtioD  ut  tetiwtf,  nui  im'iixiinK  ■nittmn  work: 


TBX4TU». 


Fiiiv 


huUbmiiini- 


A.  auieitali  bam  maltliif  dcinrtiiMai: 

Oold.  I  


i; 


tiiptn-r,  I'MUtitlti  

wber jMaducu,  pouniia  (sfwcUy  emk 


K  MMriatolMuibt: 


Lead,  ponndi, . . 


OoMMT,  pcondi  


CaOBB  BVLUOM 

! 

wetcht. 

rsn. 

Km- 

a»|i«r 
nmy. 

r*'r.'ivi-<l 

1  UliK 
WClBht). 

'I'olill 

l->jt  id. 

•  

l».ilK.N   

i  i.|.|..  r.  |>iiiti<l'<  '  

J.S.  OlMlolNintlHIIDlll! 


MAtRHIAL*  TREATBIi. 

tml««. 

Mutlc 

1  ; 

To(i»l«nitmi<«Miieriw(B]r'>crorv 
•aeltins: 

1 

1 

1 

olEm  r  iti- iititLpaimll* (ape^ 



From 
ore*. 

Prom 
cMKen- 
tntiw. 

Fiun 

IIUlt(». 

!>_-.  :  from 

Otiier  meMls,  poniida  (•pacU]r 

1^ 

t  

t  

f  

f  •  •  - 

1- 

I.  )M.iin'N 
IM"  r.  (  i.N 

Uf  tiiteb  kind 


•■     ■ -lldt  


Qtom 


Fin* 


Fntgbt 


tit.  s„uu-  „ii.i  I.I. /,ii'>i:  <'!'  riiitii.  vmy 


ottiM,  or  Mflmrr  «i>  which  Itiilllan  ww 


I*  (relgttt  cliaiced  totlMicttaUnn«iT.......... 

Specify  ttuttt  of  maiertdi  cnbnmd  ttn4*r  tlwIiMd  ol  *'  MiMOmaiHtt";... 

IS.  rii..tiiiii  rtrflnltij:: 


CtCBB  BCLLION 

Retinmi 
hulltitti 
rt-liinii'.l 

illni.- 
trelgtit). 

ToUl 
lollH  n- 

TiitHl 

(riluht 

Oroat 

r>ri<. 
weight 

assay. 

t  

»  

Oliik  uMiM*,  M«ad«  i«p«o> 







Lc«d  

<xm*t  •  

Ill  I'ori' <\jiiitiKTii  iii(;  tl"'  Illinium;  >  <  ii-u-  it  xv.iii  i  iiiiriiilcn''!  imx  «»«- 
.-sii  V  to  iiri'imni  a  w:li«(lak«  for  coriwretioni*,  ttriiw,  or  individuals 
r)|KTaiiii(r  inoK  than  one  mine  or  c|iisiTy  with  n  oootral  olHoe  for 
all  o(  Uii'iii. 

Specitt!  srhiih<U',  .V'..  »;->.— .-uii|>U'iiiciit<iI  r..'!!...!!!!.'  I'lr  wlmiiiMtrA- 
tiv«aiid geuenti  oiiio-^.    i  S'u„i.,r  ;.'..*«.) 


OmsiOK  OF  MAHirFAtrrURW. 
R.  W.  D.  N'ofeTH,  Chlet  StsttfticUn. 


romJOiKNTAL  acHEDVLl!  tor  AinciKur«An»  asp  obokal 
Name  ofconiliMy.  >ni(  oi  IndMdml  mnicr  

I   (,i-iii-nil  Milin.  ^iiiK   ri.i..iii>  .  


  ri-l'.lil;   ("11;  ..r  li.M  II  

(nriimitiiiii*.  timii.  iuilivMuiuii utienttiliB  iwuro  Uumuuf  ta.uv.  nuiirr).  off 
r«.iii(.'<ion  uitrk«.  vi  itit  i>  i'(.-ntimlnae«lormllo(tb«n,«niei|ii«aMdtorepo>i«i 
tJii»  nchi-Uul*'  lli<>  •■ntv.ori'Kti^  mtfhamatltMtr,  with  their  MitaHMmrwimm, 
■ad  all «tlwr  (mploy vvs  wlMM  watk  N  M  vi-nfmrA  iKtr  |»rtii'iihii  Milx'. 
quBfty, or  lidurtlon  work*,  nuh  u  aeiieral  Hi|..Tiui.-tiii.  <,:..  m iiin^i-. -n- 
VfYor«,  I'K'.  A11  ii>  iii'rul  fxi'*'"'"  «'!"•'■>  'f  n  |"'ri<  'I  "ti  ilii»  m  Imv.il.  .  nnM 
llitnlutjl  n.'UitinK  iKi'uj.Hiil  l.i.iKiv  iini.li  u.1-.  i.ii.l        -m.  iii..iTii(.. 

nid'il  r.i)ii|«ilili-  Niiil'.lii  ii-]«>rn-.l  ."r  -.  In-i*iili-  »l>uuld  n^'tirull  Dm?  ivftn- 
rst*  r..p..rl*  tor  ilu-  iii.llvl.iii.il  inim-  .|iiiiifie«,  oriwdwlton  WurlU.  HqiaMto 
•cUudulca  art!  «u(.{)liui  ki;  lU«w  luiliTlduiil  (.lalMit. 
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MINES  AND  QUAI{RIf:i5. 


CCBTincATK. 


Tbia  1>  to  cvTtily  thai  the  InfonDiitlini  <'<int<ilnt'<l  In  Ibia  •ch«<ial«  la  mmplitc 
wid  correct  lo  ttie  berf  u(  my  knnwlnlKr  and  lirlU'f. 


(Mgiuiliin'  KiHt  olllrUil  ilealiTDnlloii  of  tb«  penciu 
fnrnisbjng  the  infomution. ) 


(Blgnature  of  opeclal  uvml.) 

1.  Cbanu-ler  of  pnsmt  nrvanluillon,  wbetiier  Individual,  Hrm,  llnillcd  |Mnn«r- 

ahlp,  ftiopcmtivi*  AMNM-intinii,  nr  liirorponited  company:  

2.  (1*pllAl  aock,  bomis,  dlvldeltda,  awl  BiwwliifiiU  (if  nn  ini'<ir[uiral<-d  ntm- 

IMUy): 


1I<>M». 

I'Kt'.Fr.RHKI* 

Jfum- 

Totat 

VllIlK'. 

\uni- 

Trilal 

viilljr. 

- 

yum- 
Imt  iif 
alttinta. 

■natal 

par 

VIlllU'. 

iMued  to  eDd  of  the  year  

1 

•  

DiTid«*tida  iind  ititcrnt,  if  any,  paid  daring  tho  ymn 

Ojmuii-iti  atiM'k.  rule  ;  amount,  8. 

Prelerrwl  stock,  rate  ;  amount,  8.. 

Booda.  rate  ;  amount,  8. , 

AaHBBMiK:  TotalaiDouDtleTledslDcconranlxadonot company..  8- 

S,  Pemnu  employed: 


AverftKe 
number  em- 
ployed dur- 
Inc  the  year. 

Total  amount 
(•nid  In  nala- 
rtm  or  wuea 
during  the 
year. 

8  

uiher  o(nc«n  (manacei*.  general  mperlntendenUi, 

Surreyon,  machlnlila,  laboren,  and  all  nthnii  nnt 
empioyra  at  partlonlar  mlnea.  quarrlen,  nr  rvdue- 

(Arronnt  for  all  penonn  not  Included  In  the  !«(iarattf  ri-turiw  fur  minn>,  qiiar- 
rie«,  or  reduction  worka.  Oive  the  total  Mlarlea  and  wavn  paid,  which  ahould 
liM'Inde  Ixiard  or  rent  tnmlahed  aaparlcuniiicnaHtiiiii.  SltK'khnlilcra  of  cnrpo 
rntlon*  arr-  not  to  be  reported,  nnlem  they  are  Mlnried  iitni  ialN.  Aiuounla  pniil 
for  <ontr»ct  work,  not  done  by  employee*  hlrt^d  dlrertly.  and  ilie  nuniln-r 
emtiliiyi-<l  in  »n<  h  work,  mii»1  not  ho  Included  In  thia  ln<iulry.  but  ta-  rt')Krrt«a] 
in  niL«vrer  to  lnf)uirT  I.  The  nvrmirc  number  cntplnycfl  diirln|{thi>  year  la  the 
number  thai  vrnuld  liiivf  <a>ntinu<>ti«  rmplnynn-nt  for  tlic  twrlvc  roonlhji.) 
4.  Oontnirt  work; 

.\ui<tiiiit  piild.  If  any.  for  tunnellug.  aluft  ainkinj;,  Imrinir  t<«t 
holes,  etc..  not  cbanteable  to  a  partkular  miur  or  quarry. 
It  not  done  by  employeea  hired  directly  by  Ihia  eatabliah 
ment  8  

Avi-rajfi-  numlicr  -if  inon  employed  on  ooch  work  

NumlKT  111  daya  cinploycil  

fi.  MlHoellaneoua  ex|«en9««: 

Am^iuntpald  fnr  rent  of  olllcea.  taxo^  inaumncc.  intrrrat,  ad- 
vertialni.  nlhce  Hnpi.llea,  law  expeuaea,  lujuriea  and  dam- 
airea.  teKitraph  and  lelephnne  aeri'ice.  inia.  and  nil  nlher 
sundrlea  nnt  rv|iorted  eluewbcre  $  

(All  Iti-nunf  (ti'ncralrxpi-itap  not  accnunied  for  under  Inqulrteas  aitd4  uiuat 
lie  reported  here. ) 

4.  Namea  and  locatlonaof  minea.  qunrric«.  or  reduction  u-iirkariwn«a1  or  bi«acd: 
<II  DM  BUfleteut  ipBce,  lue  w]wrulf  ^hci't  <>1  pii|K'r  I 


»*MK  or  visK.  i<r»RRY.  OR  H KinxTinN  woHKa. 

.Male. 

County. 

Nmreat 
city  or 
town. 

S)tecinl  Seheduie  ,Vo.  Gh. — For  etone  qtuurieH  in  addition  to  Special 
Schedule  \o.  6,  «e  nipplometiUry  thereto.  (Xttmljer prinled,  SS.OOO. ) 

Un1TK1>  Sr.iTEH  C'KNSfS  OFFICE. 

Special  .VA<rfit/<  Xo.  6(>, 

(To  be  filled  out  and  returned  In  connection  with  and  In  addition  to  Smcial 
Schedule  No.  6.  aa  aupplrmrnlary  thereto.) 


DIVISION  OK  MANI  FArrUKES. 
8.  N.  D.  North,  Chief  Statlniclan. 


STONE  <)tTAniUE8. 

Name  of  quarry  

Kind  of  «lonc  

Name  of  nnnpany.  Hrm,  or  indlvldtial  owner  

l/ocatlnn  of  quarry:  Siat<'  ;  County. 

.Neartet  city  or  town  ;  {"oatolllec  


l>r.  G.  V.  Merrill,  of  the  Unitr<l  .>>tate<i  National  Muaetuu,  Una  liven  appointed 
expert  apeeial  t^vM  of  the  Cenaua  Offlce  for  the  collection  of  »1atistlca  relatilv 
to  atone  quanriea. 

<ji:ARRYIN<)  ASK  STOMC-imiSiilNU  MACHINES. 

(HIeaae  ><alc  the  klnd>  of  drllla,  channellent,  icadden.  aud  quarry  bara  uaed, 
and  if  other  mwhinca  than  tlK»c  a|>eclllt'd  below  are  used,  please  report  ihnn 
and  give  full  deai^ription  In  the  blank  aparea  provided.) 


Trade  name  uid  nak*. 

Number 

OMd. 

Year 

wben 
adopted. 

HiH'ipria-titing    aawa  iiaed 
with  i<iind,  chilled  imu.or 

Kci'ipriK'iiilngaawa  wltbdia* 

1 

1 



Tlii'r*'  wfre  provide*!  in  mlditiim  to  the  M'lii-dules  of  the  r<>nHtii» 
Offltv,  copicj*  of  flif  8chwluli'i!  cif  the  (ii-ol<if,'i('al  .■'tirvey  which 
were  iiined  fur  IrKntfcribin]^  lliv  inforinalion  ruiKirted  to  that  otiice. 


So. . 


rnriD  States  Cnm's  Ownca. 
DtTinoN  or  MaxtrpacTvaBt. 
M1>'EI4  ANU  VI'AItKIEA. 
SLATE.    [yvuiUr  iirinlal,  Miu.) 
.VpixiaJ  Srhcdtilc  Xo.  fi. 

Name  of  quarry  

Name  of  mmpany,  lirm,  or  Individual  owner  

Ocnetal  oOlce  

Laa-atloii  of  quarry:  State  :  County  . 

Nearml  city  or  town  


)ogIe 


1 


AI'PKNDIX  A. 
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h  rirjl>*0         "(imnlll)  i-t  >:iitp         j*D.l  M'lliTi^'  vtilln*  iit  tin-  ■piiirn  f'lr  lln'  v*-ni- 
\'J>f.\  /!>  t.sll.Kv-: 

[<ilv«  j-uair  fitml  uan  ot  uinunmuuiut.  bui  Mate  <l<'»i:iu  l}  m  ii.  i  i-.  | 


Qouitlty. 

V«luei. 

»  

1.  (')eii9e#lr>>guHUlll)  ol  Imp  rack  qoarriMl  nod  ttae  VMliie  itt  the  qiuurjr  ior 
I  tho  fvnr  tW.  M  fidlmni: 

|(ilvp  SHUT  u«uaI  nnll  of  ni«ii«nmnpnl.  hm  xmv  dpAnitcly  urhiil  it  i>.| 


x.  aiw»  Ira*  tl»  <Viw«i>i1  ami  viiM  vm  tfce  >ti>efal  tomttfam  vt  Made  In  nta  m 
wmum*  with  tM  fnnwJlug  y  rait 

Xott  ■uaftuljr  tta  loUowlBt: 

Vnlwf  MaMiBcn««  si  M*H  or  •n«lp«io(  ytmr  daiv  Iut<-  ^ns  u  uiviti 
pt«riouf  repltei,  you  are  MuiMnlly  reqa«M«d  to  give  the  rfiiii-of  luij'Buoh 
Kiiii  ly>»  nr  trntt,  wilh  the  mim  of  die  opart  who  in*d«  ttao  aiwlrci*  or  tent. 

I'li'Kxi-  iHv^  tli«  liMtte*  wid  adJMimaf  aayMw  quaity  opmlon  In  ytwr 


ordM  not  opmiabnl 


ir  vo'i  iiiivc  rvUt'A  pcntaaMitlr  fmn  Am 

MARBLE.  («>BtiryrMd,MlL) 

flpfrinl  .SrtnMe  Xii. «. 

Stimti  ul  ^uarrjr.,..  ,  k.,.,.  

Kani»  at  cMBiMnr,  Aim.  ar  IndMdiMt  ownw  

<;4-in ml  .►itii  **  -   

LAH'uli*»ii*K  qiiitrr) :  Mjitt*   (-  tMiut)   

X««rM  «ltr  or  town  

1,  PUrav  give  quoilltF  «f  maiUa  quanted  mihI  Iha  valnc  at  tb«  quany  ior  tli« 
year  no2,  u  follom! 

[filvc  ywyr  umal  null  ot  ueaiuMaeut,  ImtalatvdcOBUely  what  It  In.] 


eold  taufh  (or  bnlMidf  pwpMca .. 

Jlf  ^u'il  (liT  l<ll|li|lll|I  IHMtaMn...... 

Uade  luto  (wvlDf  Uockii  

Cnnhtd  itQM 

RoMtnaklnir  (nuMadam,  etc.) . 

itiillr^hiO  luillnsl  

t-'oDnvIr,  .,  

Rnbble  .,  

k:w:>,.  


t^tatc 
TMbI  Taluc  


Valnc. 


aoMroaght 
BuHMiii 

Stomimeiual  work . 


other  punioaH...., 
Ptpimt  tor— 

BulMtiw  mirpoMw. 


QuaiMltF. 


Value. 


SUcaiUlncnljil  wirrV  —  

Ofnamenutl  iMtrpoaet  

lalcilor  deeotalloii  

other  puriioaai  

Other  iiwe*  

(Stale  IM.  If  intiitble.] 
Total  valoc  ^  


3.  How  WHO  till-  Oriiiiiii.l        u  hatwaatltejfilieml  raiuliliau  ui  ttndt  ia  IWSaa 

S.il*' <  jir»-f  ilU  Ihi-  fi-li"W  iii^r: 

("nh'.s  .liiri'tiifiif!"  'M  rr">i-  it  misilv^t.'^  <if  vftii:  ttMj-  itM-k  Im\t  Im.-cu  Kivtn  nHh 

ftoalj'Mi  or  tenti,  wltfa  the  aane  ot  the  expert  who  DBda  the  analyalaor  l«M. 

If  you  h«n>  nrtiiod  pwnunvtiay  flmin  lli£  blidlMM,  or  hava  MOt^pefated  in  - 
IWCptaiuowfi'iti 

U^bavv'iUiow'i    vniu'i'i'Tiy.  pii-n'U'ielvatliaiiaaicaodaddnaiof  yoor 

Slirr"*^! T,  jitmI  iIm-  'liilt-  Mti  whii-h  >  <>ii  wthj 

It  >i'i:  iijiv.'  ni't'ijiii  ui'i|iiir('il  >ir>ir  '.tintry.  i'ii'ii>«0veilianaiBCotllalloraiMr 
<:n>  tii'f  nvd  II  i'  ilatvon  wliit'ti  ;uu  twik  iMKiewiun, 
|'!>H»  K>v<i  iho  iMBM  and  addloa**  Of  anr  ■>«•'  vmtf  ofiafBhin  {a  your 

ViiUiSt}  . 

ORAJtlTK.  (.VBnkp|>r<nl«r.<.aoigL) 

Nil  lilt'  1  'f  -iniirry  -  -  -.-    ..... 

Nuut*;ii>t^^>iu|JHiiy.  tirut,  ttr  i)M]ii)ilurtl  «tw{4«'r,.  ,^  

QeiHHiil  olBw  

UH-nilon  or  uMf'I-  Slate  ;  «:«uniy  

I  ritynr  inim  ,  

I  I'l.'if"  t-ivt  'iiiiitiiit^  <<f sianlta quarried aiid  th«  raloeal  the qoanr lor  tb« 
I  yemr  IVOB,  w>  toHnm: 

((live  yniir  omal  nait  at  mcamwonont,  hnl  ia«l«  licflirftcly  what  il  b.] 

I  i^iutKUfy.  VMliUf. 


I 


r 


3.  How  waathe  dtawmd  aod  what  waa  lhaganeial  eondldon  of  inde  in  tm  m  | 
OMitiwrad  wllb  IfWIT 

yvtnvBffhMy  the  Inllon  itik," 

OnlewetatMIMMaof  Itsisiir  uuulyMi>  u(  yuur  uuuUi- Umc  htn'ii  iii\au  uitli 
preTloas  tepltei,  you  art  cani«Mly  ie^ueaied  to  itwtaHi  the  nmiIm  of  any  Hnch 
aiMly*o*«r  Mat)^  with  the  muiw  of  the  vxi«n  who  nada  the  aoalvsii)  or  tai. 

Ii  you  have  teclNd  pemaaenUy  Crou  the  builiMaB,or  hny,-  not  m|» mi.  d  tii 
we,  plmaeioalalii!. 

y.i.i  Iwii'f  rll.j'.iM'il  nf  >  (inr  -itmrrv.  iiU-iis.-  ir.v,-  tin-  iiiintf  und  M.l.lr.-..  ^  •!  '.  om 

\M-'rf.!il.r  llll'I  til.'  iliilt*  t>li  H  hii  h  >fll  Mli.l 

i(  yiM  luivc*  ri.'t't^fujy  ae^uirtni  youi-  i^turry,  (iteUM^iii^c  iht;  iminv  *fi  h.-  iMnii.-r 
«WDcr  and  the  daw  an  wUch  yim  look  iinnumlnq. 
Klvaar  gtre  the  namei  and  addreniieii  of  any  new  quarry  ofiemluni  in  s  cur 

TRAP  ROCK,  (.Vmii4iir|iWaf<<AW.) 

NMnc  «I  quarry  

XMne  of  loiutKUiy.  Una.  or  [bdlvidaal  iiwner  ,  

iiftuTHi  mH'i..*   ....... .............. 

Lu<:illiul>  <>i  <4ila<rTy:  >l>ile  I  ONiuty...  

XcanMi.4ty  nr  Unrii  


*<oW  nHurli  (1  ir— 
Bulldlnji  |>i'.ri" 


UonumiiDial  uurk  

(nbar  imrpoms  

l.r.  !<..Hj  inr  n.iil.lliit  |,ui  ]....  H  . 
iiiMwd  (ur  luniiuiuviiittl  u»rk . 
Iinwl  for  hiierior  ileowMiliiii. 

M.I, I.'  Iiii..  |i;>vll 


H'.>.'v;in(;  , 

rnisW-tl  ^llll|..'  lot  — 

r.<<,i'liiLiikiiii:  in^u  M'i^iD,  etv.) 

>(Ulir4j<.f|  lNt.lU>l  , 

Cooeciele,  etc  

l;iii.M.-.  

l^|>lut  

other  purno"- 


i-lau  |.i,-|.. 


.  ir  i"~-ii.U'., 


TMal  valuu  1 1.' 
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MINES  AND  QUARRIES. 


1  Hmr  WHttedanud  anil  wbat  wnthegHMnl  «sandiilaii  of  himI*  in  Itn  a* 
eonvund  wttbmi? 
Note  MMtollr  A*  IMknrinr 

imttM  alttcgicnUiil  iMUormalyiMot  yonrgnuilte  hnvj  U'ln  Kivtn  with 
j>r(-rlou»  rcpliof .  vrm  ntc  riinH^tly  ix-ii<ir»tcil  tt>  im  losc  ttic  rc«iilt»  i>f  aiiy  fw\i 
anAly^c*  i>r  t^'^tit  with  tht-  tmiiii^  cif  thr  fx|«'rl  whn  iniult!  tlir  utiiilyiti.-*  or  tt-*i. 

IX  jcni  Ijave  n  tlrCTl  |ienE»ii''i"ly  *Trin«  the  hnvlinT-.  r-r  f  not  in 
U08.  plense  KtHtf*. 

If  you  hftTc  iii*i---i*f*li»f  ynui  n^iutiy,  j>]o*jh'  iffvc  the  uiiiiU'iiDd*i<Wrwicii  yt.ur 
Hicre»<tr  an^l  the  cbito  nn  which  to«  «>ld. 

U  you  hsTc  rvcentlf  lu.'Huirvtl  j  uur  quttrrir.  |>l<;uj>v  give  Uie  MBHi^OfiU  (onwt 
ownu  aul  tha  date  on  wbleli  jroa  look  poaiawlwi. 

Pitas*  gfvt  a*  WUHM  and  tMnmat  of  any  new  qiunrofiecatan  tn  year 
vtatnlty. 

SAKIMTON'K     ( .V««i?»->- j>nm<rf,  i^ltt.) 
^^wrW  SchedvJe  Xu. «. 


1,  MtaM  glva^aaBtUgraf  Uutatmic 
tlie  ymt  im,  as  Ibllmfai 


KuM  «t  ««ttmr  ■ — 

Nnmc  of  'ompimy,  flIM,  OT  faAtf  MMtl  OWncr, 

OcMnU  oSies  

LDcaflantf  quamy:  «ttta  

N.-iit.  -  I  .--tty  or  town  


I.  PIiiMf  Rive  <(iiutility  iif  MitKlwlniiv  4itiitrrlc<3  titnl  Ihv  vnhir  (it  ttK'  i|i:HrTV  (yC 
Iho  jonr  IWJ.  »«  follow^; 


[Uire  jour  liiiul  iiuiiof  ucainiwiaeiit,  bu(>latedetiiiiti-lv  u  lim  ii 

I 

<tiMntlly.  Vulu<>. 


I 


Sold  rounh  for  hiiU<lliiig 


1>T04KO(1  for  Miildlnir  pBfpOBM. 
Cru«h*<l  fltorK-  (or— 
Koa^liaaklnir  imae 


BaUimd  laUast 

CdncMOb  ale ... 

GnaMer  lock  

KlMap  

InbMa  

IMving  

riimBiiv  

Omlitaiir  

ClItl't-'loltCK  

Wb«cnoo««  

auid  mlaad: 

OlaBoud  J  ■ 

Knjtlnp  win'l    

Paimcamnd  ' 

I 

■ulUintaaad  ....J 

i 

Othor  ii>c». .,,.,„.,,  I 

Ciib«r  purpima 


Tatai  lalua..  j  t., 


9l  Boar  wat  til*  dtnuutd  ana  wbat  w«a  (be  immmI  minlidga  ot  tiad*  In  HOI  t» 

rt>iD|]tan.^l  with  l*^^t?  ! 
Note  cnrolully  thi>  followlnii:  ! 
T  fil.    oliuvmcnt*  <>(  tiT'l'  iiT  «niily«K»  of  vt.ur  mnditono  Imve  Ijwii  kriv.  ii  niiti  j 
-11  •  rti>lk-s.  yon  iiri-  t>ftrno«lly  roquCTti^l  to  incUwi-  th.-  rcimlt*  of  imv  hikIi  | 
tnitlykcs  or  U»tg^  wiib  (be  wune  of  the  expeit  wba  uuiilc  ihn  atwljnii  orttnt. 
Ifjxni  iMT*  rctlml  pnaniwoltr  tmu  tba  InMiMMor  kave  not  opcnial  in 


If  raulmTodlqKwvd  ofrmirqtianTaPlfMioslvrtbe  nRiueaMlaiMMiOf  yotir 
■UMi«aMir.  and  the  date  on  which  you  sold. 

If  yon  hrtvv  n-cvntly  ucfiiiiri''!  y.nirMimiiy.  pleaae  tflre  the  name M 11*  fonorr 
on'iirnil)*!  thiMliitf  evil  \(  }iH'h  yon  t^vik  iMMraiioO. 

PIcastt  giv«  tbe  name*  and  addrvmet  M  any  new  qmary  oneratotH  in  your 
Tleinlty. 

4«eU«(*<ltajlr.Vo,«. 

Name  uf  <|uatT)'    

Mine  of  oonpaoy,  Aib,  or  indlTldiiBl  nwniT  

Ovticntl  <>lflr«!    

tipoatiou  of  quarry;  ttMtc. ........ 

KoiMK  eiqr  or  Mum  


qnairied  and  tli«  value  at  Uw  qttaity  br 
but  state  dedmJMly  what  It  la.J 


!  QuaiiUty. '  VI 


Sold  rough  tor  botUllns  poipiwa  t,. 

I  I 

DtwtJ  for  iHiiMInK  parpaM*.  

(.■^tnwhttl  !*tnn<'  for— 

Roadmakioi:  (nuauiam,  olt%)  


ConrTvt4i,oto, 

Ripra]!  

RuMrie  

nrtof  ..... 

taaeiDV  


other jmi 
lie] 


[aiaw  paipoM.  it 
TolalTaloa... 


i.  Hwr WM the demmd ami  what  wna tli* etnenl ooBdiHonortnideinlHKM 
eompeied  wtth  UOI? 

N.it.'  f  nri.-riilly  thi-  folI.AritK,-: 

I'tilf*.  •ljiIt'Tn»-iil.  of  It  tilf*  iir  rituil>'*',-.  of  y^iir  >>liiL*.tJtto'  finv.-  In-rti  i;ivvTi  w  ii h 
piyi  'nO!*  O'li'.ii^.  >itu  iirr  i  jino'sllv  ri'< |nt ^ti-i]  (-i  [iiclo^o  tfir'  rt-'UlUMi  iiiiy  ^-.irti 
HOiih  M.-s  or  u ■'I''.    ;i  Ii  Hit  1 1:1  II -tf  11 II  o\[M  r;  u  Iio  mnili-  tl:i-  iitwl v^i--  ur  it^:. 

If  yt'U  litivi.'  rx-liTftl  pi'nniitH'jilly  in.iii  tlit-  ttU!yi4ac»«,  or  Iwvv'  :wjl  oihtiUvU  ai 
1M2.  please  aoatate. 

If  ywi  hiiT)>db)Hi*«d  »i  your  qdarry,  pK-aw  gitre  ihenameMid  addiMiof  yoiir 
aocecKor  hh'I  Dk-  <1alc  on  which  you  ndd. 

If  you  iiiiv.  o  <  I  nily  Rcqo^'cd  yonrqiMrr}-,  plena* (Ive  the  namoolltiloiiBvr 
owti.  r  iiml  Uiedalewn  WhU-h  ywi  took  ponioiliiii. 

ri<u>^'  >;ivo  the  name*  ami  addram  of  aaynewiinany  opanUun  In  ywir 

UMESTOSiK  {SUmbetprMtil.ijaB.} 


Nauuc  oi  I  iimpany,  flnn,  iir  Indiviilnal  owner.  

OencmloMce.......  

lxir«tlonnf  .(oafTv;  Sxrtf  i  County.......  

NmuvaI  rilyor  town  ,    

1,  Plaaneglvaqiuiniltr  ad  Uioaiume  quairled  and  Uu:  vwltiv  at  tho  4«>arry(iir 
the  year  ISOtI,  «^  (bllowp: 
(Olre  yraiT  usiul  unit  nl  tarmnmmvnt,  hut  «t«|p  ilpHnilply  n  hut  it  h,] 


quaniltr. 

Value. 

Hii\  <:  i|(la)i[ily  alul  viillh'  of  liine  in  tWilL] 

CrahedMonefor.' 

Other  )>iir|u»o'  

[Btato  piir|H.-f.  irpoaalU«.] 

I 

1 

iiwinty. 


3.  irbat  WW  the  ttrtmge  pilea  of  lime  per  hnMiel  ar  Imml  In  jt»ur  locollty  dur- 

t.  Bow  waa  fho  donond  and  wliat  wa*  tlie  SHiaral  eondiUnn  nf  uadr  En  VtOS  a< 
enmpaiedwithnoiv 
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tMo  cMvfnlljr  the  fi>li«wlnr 

rtiV->s  Httiteuitiil'*  "if  tc!<l>  oT  itnitlVMei  <rf  yiHir  limcstoni-.  <ir  Iht-  linu-  iimM'.* 
fnHii  it.  iinv*!  Ihprn  nivcn  with  pprrinijH  n«pUr»*,  yuri  iiri*  i-imiiittly  n'>j i]iitti*<l  fu 
iU'.'l'»i'  the  result*  ii(  iiiiy  sm-h  h.-tt''  or  uiinlyx-».  with  tin-  imiiit-  vl  liiv  i-xix  r' 
Who  ti'.Htltt  tilt*  iiijHl>^l!<  nr  l*f?ii. 

If  jou  Uavc  n'ltrvd  prntiiuu-'nUy  ^rom  ti)c  l>u»ini!M<tf  Iwvk  iwi  u|i«nfcW«l  in 
IWH,  p]wM  w  ■<■««. 

11  imi  lum  diapiMed  o(  jroar  qoanr.  ptowe  gtra  tto  Duwand  MMnM  of  ymr 
MMOaSor,  And  ih«j  date      which  yon  ni>M. 

If  ;«<l  liiivc  n  i'rntly  iii'qiiirrd  yniir  i)iiar7y,  pl<»u«g]f«  (ho  nra**!!  Ilafcirm« 
nmi't  Mtd  tbe  4iit«  on  urbleh  ;uu  unuk  poawadvu. 

i-ivKBe  five  tiM  nam  aiMl  add  ram  of  ■ny  imr  qaaiir  opmlon  In  your 
vlouitty. 

BAJ<YTKI4.    I.Yiim^or).Mu/.'<|,  an.) 

W«a>  qf  iBfw»„„„„..  —  

Kiiinr  .>f  •H>nipnny,  firm,  or  InrllvUluMl  *iw»rr  

Ucucntl  

IMMMa  or  MiM:  llata  :  Qmmtt  •  •  

Naaicit  dtj  or  town  

Jngaifirt/af  mimrt. 

(ioBTitlly  of  crude  lMrrMi|iiQd«!Bd  lo  IMB,  abort  Hnui  

Totnl  vnliic  Kt  tho  iiiliic   S  


Nuniv  i>(  luiiir  

Nhmil'     Tsitiipnnjrp  fl 
Ueuonl  ulBcK 
Locailoii  of  mine!  nalu, 
Ke«Mit  cliy  or  town . . . . 


HIOA.  (mmkerpriUMf.fnLt 
Li  «r  MlvMwri  «WMir  


iB 


 »  

 1  

Wlwt  won-  till'  tue>  bwwUch  II  ma  mMT  PUmwaMk*  MioMlaMMM  yon 

 i«nu:t  %ute*. 


.  QuAittllj. 


.|w>ttn<li., 


IJI  any  (lUl  o(  tbe  alwvf  pmdiicl  w»»  piirrhK'4'il  IroED  ulbtT  |i<ucit.»,  pluiuo.' 
Mate  iiiiidCT  "RiDarfca"  th«  numonf  mk  Ii  piirii«saiidilicqaiMtl4roWiiiaed 
Aoa>i«a«h.] 

l^illinlity  Mt  tinryti-si  trtittf'tl  1>y  you  in  1960,  abort tOttl.......  

Quuitltf  »r  icOaed  pradiict.  a»  Mlowit 

FlMtaA  tor  irignent.  ihort  ton*  

For  «'iiriMi>ilii;  liuMl".  ftr..  "iMtTI  ton*..    


Fur  otbvrparpu*«a>  iliart  tow  

V«Id«  «<  i«flll«d  IMOdlMl^.  

FI(weftai«fninirliBtIogal(trTour  crude iiMtariBlKaKibialiicd!   

What  WM  in*  mmUmct  oI  indt  m  compaicd  milk  pwecdtnf  ytaif 
Flaaat  wott  iba dmim  mhI  aJdniMuu  of  «ar  nwr  optiilon  In  your  TMnliy 

BBfiKM. 

MnUaU].  I'A  I  NTS.    I  S>im>.<;  j>rMtd:  I^Stt.) 
Special  SeMnlt  Xo.  *. 

Ntmeof  mlnem 

Name  .if  ( 

OcneraloIlM  

LMatton  of  mtiifor  workK  State  ;  Omiiitr  

Nriiri'Jit  city  or  town   

I'lc-inc  nil  <»n(  the  MlowiiiK  hlnntv  with  th>'  <|ii«ntl|T  aiiil  value oi  your 
diiriioti  III  i902.   It  ispref'rwd  h>  have  murtn  mmie  iot "  Otf  gitmni"  jmint. 
It  you  wU  in  ojiy  otb«r  condition,  pltnae  rtat«  what  It  in. 


KNilrK  ul  ,  

l.Jri.intii)  UtT- 
l.illirlrnnt* 


Hail  |i«|ier«  .....n.....  ■  dmn  Ivna., 

Oilier  tmrpoaoc  


ll'.w  lUHiiy  iXny*  wbh  your  inlfn*  w<»rkt'd  In 

rU'iuce  iu4ti  the  tiMitio^  Hnd  iiddn"***.-!!  of  aii>  UfW  o|H'riitor3  In  yotir  viuliiUy. 

PSOHPHATK  UOCK.  (A'MMtcr  prtaiiil,  1^.)  » 
Sf>er{atSt*edideNo.a. 


If elallhi  paint... 

MorUrcOlOft.-.. 

(Kbtt  

ITailwr  

Sll'llliu  

cilMpftone ....... 

Buylen....  

!-l.H.'   

Vea«llau  nait... 

■tioe  white  

'  Other  plvawnta , 


torn). 


Value. 


(fanw  o(  mine ....... . 

Kame  of  «iiDpaiir,flrai,  or  ladfrMnal  ownge...  , 

i;>ii*nil  ofBee  , 

Ux  iitlon  of  rain*:  atnltf  Conntjr  

N\itri.*t  city  rtr  town  

Wfaal  WBS  tbe  qiittDtnir  and  value  ol  your  pmluct  lu  ItMBT 
(Plaaii  Blala  daOnlilaly  whethar  knr  or  abort  too  li  a 


Toui  Ljiiiiiuliy 
pmducedlnlfnl. 

....torn. 

Total  iillnmltv 

aoldlnUflit. 
....toiia. 

Value  of 
Miea. 

i 

Whlli-mik  

i 

1 

Total  

1 

•  

PiMae  iMte  any  ehantt««  In  the  caii4illoii  of  Inde  aa  ecniiaiafl  with  the  |m» 
•eedtat  yrar. 

Heaw  si  ve  tbe  namef  and  MtdieaaH  of  My  iiew  opeiMon  in  ronr  Tlelnltr. 


,\osniT<  to  atNt-i  >  .  rii  .m- n'«iHt*tt..|  fron»;i.  i  "  ':  pho^nhat*' nn-k  only. 
If  llic  p«m>u  addn-wvd  U  a  iner<!luint  or  n$tsttL  huying  an<l  wlUiur  pbuHfchalce 
or  plMMphale  landa,  and  not  engafcMl  in  miatllf,  plaaae  ranilti  tSia  cam  wiUl 
a  aiatement  to  ibat  eHeoL 

Pleaae  gin  the  namea  nod  addr miw  af  aayaewapemloia  In  ywr  vlalaliy. 


OVraUM  AKV  0YP8ITM  rKOOCCTg.  (MaN»er|Mfii|ed,Mk.) 
4pac«if£HMHkM).& 

Kam«fqMn7  

Nun  <it  aompany,  Ann,  ar  UdlTMenl  owner.  

oOm  ,  

lAtqaafry:  State  ;  Ocionty  

Xeaieatoltyoriowii  
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MINES  AND  QUARRIES. 


Short  tons 

a  

•  

JHtjriual  Iff  0t)pfttuu. 

Sbntliaitot. 

Tool  Tklue  

*  

What ,.— , .. 
pleMo  now 


the  rondiUoii  of  Imdi'  asctimi-Bml  w  llh  thai     tlie  ii/wiilliii:  vmr.' 
f  MKmwa  lauM  Ok-  liumc*  JUKI  mlilntw*  >>(  «i>.v  uiiv  upviuiurB  tii  >uur  vk'£uH>. 
MMI  «Mttir  oUierinlaniMlMi  wlii'-ii  th<-  bi^ik  dmi  not  tarniali  apuiB  (or. 


1-  )>liuik  diOM  not  tarniali  qnoB  (or. 


SMKRY  AND  OOBVMDCM,  (JAimtM-prAiMA  m) 

N«B«<i<  lain*  

Wmm  «( «on»«i>r.  Brm,  or  IndlvMnal  owner  

Gtiieral  uOice  

Loottonot  mtoe:  iitate   ;  Comtj   

IBtHtMl  cH^  Of  tow  U*.  


1.  Total  aiwiM]tF«f  HiMiradncd  Inittt.  

2.  T.^tnl  4|(miiti1>  uf  t-nii*r>  *«tlrl  hi  licrj.  

3.  Tiilttl  riilu«.>ul  ttatiti  •uW   |. 


ctrandiun. 


 I  

4.  Total quiiiitity  ntinrti  in  VA^i.  -  .........._.........**...*..«. ...J... 

&.  TuuU  quuntit}'  M>ld  in  IIMU  !... 

I 

t.  TtiMl  tntlwoC  oonradain  mid........  1 1. 


iglwtliei 


lot  anjrotht-r  4.|>i-niiu»  in  jnNirTteiiritF. 


SULLSTONES.  iXMtlKT  tinted,  m.) 

JTsBMofqiistTv  

nunc  a(cN>iupiiii> ,  firm,  or  iodlTtdiiiil  owntr  

CciUiial   ,  „,.,.  

Iiooatlaii  at  qiuuiy:  Bttte  ;  Omuaj  

H««mtoitTor«nrn  '.  ,  

I.  T>'Iiil  riumlHT  i>l  nilllMiintM  dmhI*  IvT^  IQ  IMC...........  

Z.  Total  number  J<»)dlt>  IMS  

1  TatdwlnealiBlNiloiiOMildliiim...  I  

4.  Mmib  iwjp  turn  wmay  tt  MMh  itat  yiwi  auxie  miiI  whM  w»»  the  mmf  price 


MMMMel 


Prictpn 

:«  lri,  hf«  

S,  Wlist  WM  tb««QBdi|hin  of  tnule im  coiaiiand  wiiti  th«  prvvi.iib  )t«r? 

JuUI  Vltllilli'. 


'  Sptcial  MJiedui*  A«. «. 

Dame  df  qtuurr  ,   , 

Niiut*?  ii(  i'iiiit|iiitiy,  firm,  or  luiUrtdoalomOf.  

Ut'Uvral  ul3U:«i    ............. 

Locadonot  quuiy;  MaM  ;  Countr  

XoircM  tits  or  town  


^orttoo*. 


1.  TiH»l  iiii|<r<>ximitto  i^uiintiiy  of  truj.j  rixik  L|iiurnr<l  In  I'Ji/.'  

[Ttti*  uut»tU>u  ii|jplii»  tmlf  tu  Ktone  uuurrkii  fur  tiic  luuiu- 
fantttwol  giliuLHaQn.) 

X  TMal  nnqiW  ol  grlnditoiM*  madr  fn  itot  

I  of  your .  in-n  make  aiiM  by  you  In 


n<i  -A  i>ie«M  Mala  daHiiitebr 
'  «i>t  or  aOitrwIw.] 


:t.  'rMiiii  DuialNircli 

l!Kt'  

[Ill  n-pl)  iny  til  f|nc*itJnn»*  ? 
wriftlUT  >*>nr  i>rrMliH't       I  *.  b;. 

•L  Total  viiliu-  n(  |irln(1»luiit>  y.inl  : 

t.  PiCMOclTe  ttferaip!  jirliM  for  iliai^irni  «lio«  ijJietlii<l«l.>nr»iliirliig  iliejmr. 
 r  not*  th«  oainm  of  «u}'  uHmt  nuiuufacttin.'&  iu  j  imr  vkOnli j. 


Nameofqaatrr  

Nitmi-  ni  i'iini|iiiii]r,||iiD, or ladlvMiial  owner..,.  

UvtientUiOiiv  ,  

UwatianofqnaiiiR  Mate.....  j  Oottlltr  

\tnri-^t  I'itr  tn  town  

Totiil«iai»ntlrxtil  |^**"'''"|pro«lue«l  b]rT(ralal9U2(»bnnioiu)  . 

(ImatltriDMIiiMBibMatoaaqaanled  <ahnn  Ioiib}.,  

T.)IhI  vahir  of  winii^  .*.,..,...,.,,. 

quauUlf  mma  Into  lOatai  and  wld  {ibori  tons)  ...... ...  .... 

Total  value ot alalia  aold   fL. 


..  jado  ht  jm  IMO  tmuhtoH  laboiaiorf  c  .  

tfnki,  Move  bridti,  tiUMiw,  orolhar  mill  atook  (ilMitt  tan*). 


Tiitul  vnlu._'  **i  iuHnMf«'/l«rf(l  arttcl.-*  

'^iiiiiitiiy  Knjiiiiil  for  piiint,  p«|icr  litliui;,  c<iwi)>l«xtou  powtlen, 
liihrit'iiiiu.  *■!<■.  I  short  teailj  »♦«.,.,,,■■■■..■,.■■».,..........   , 

V«lne  iilUT  KMlL.liliif    $. 


ItifonnHtlou  r^-it!iT»lin(t  iiny  ftirthfr  tii^c*  lo  wfiU^li  your  pnKlu'  i  i^  -nt.  thf^OQ. 
ifitioii  <^f  irndf.  nt-w  <li-vi*lopmfnt.«.  **t<-,.  u-(ll  itv  ffr^Allv  lipprwiMd  ti. 

rimfc  titfU'  tJi»*  4'niL-.ir*  of  liny  iioimiiK*  t1u<-tuiit3oii..  I'ldit-r  fti  amniinf  nr  vsliie. 
of  your  iiPMfiirtioii  nr*  ronipiin-d  wttli  Ihi-  pr^'CfilliiK  ywir.  Ttiin  iih^mlii  Includif 
tirw  or  otiuir  accMvntd,  atrtk«»,  uew  advontaacti  Iu  ummmortaluHi  laclUUea. 
favoiablo  fni^t  MM.  ale. 

BiTinaNOIT9CO.iI,.  iJtaadcrrrMMiflVim.) 

naaaeotialJia  • 

MUM  of  eonpan;.  flnm,  or  IndlTtdnal  owner    

OmondoAoo  

Location  of  nlno;  Mate  ..:  Coanlr  

lioiinKt  «f  I}- or  town  »  ,  

dianwMr  «l  ctwl  jHodnaiN)  _ 
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[ilcTHvitl.^n  of  prndiirt:  (Inrliiileall  imrkalalilv  •lm«(  Ma]. 
Loaded  at  niiiici  fof  ahliMDent   


Taut. 


Bold  to  IocbI  tmdv  «r  UMd  Iqr  cmpleree*. 
VmxI  at  Bdatt  iot  lUMm  and  heal  

Madelntocokeatnlni!!!  .,  , 


IVvlnl  i-PMliit-tmri  in  V^y^-   -    


^nllM]  -.■lllUK  viilno  of  j.mifurt   $, ... 

Avcniiv  (.rli'i-  (kt  loii     _  

Artntge  munberpi  (nil  dny*  mad*  bf  navh  <'in|>luy«.'  <exelu- 
ilniii(e»k««OM*nOdiirit)tl]if  ni».  (nulaatdajraaliaiuld 
tondoHd  toaaolimleal^ln  taliHirt  

d|ii«euy  «ttkn»  oi&e.  bbt  axctadlni 


If  tlwQing  t«p«M«d  hcntn  wa«  idle  baetMM  M  atitkM  In  tMC  plcan 

r  aMn       lUKeeted  and  haw  taaiiF  da^  Uer  wm  tdla. 


Am.:  KKttberoTiiK'ii »»  ^irlkt.' 

iTdiBlwc  ot  (lajTs  ii)  l«  

Satoofatrik*;  Tram  


lUaiitttMuUiiei. 


Do  foa  MB  any  mafrhlimt  tor  aialnc  «m1t  Amu  

IfanraiaiirwcMliiMlnlMV  An*.;.,.....  

How  many  ttnw  of  four  pnduei  wet*  miatA  by  agaebine*  In  nosr  Ana. : 


rirk  mai'liiiK-'i; 


lliir 


.Sulllviin  , . ,  

tiij;t'nM>l]  Surkr^llt  •  < 

oth.T  kiiiils  , 

.Irrtri'v  iiir  

.Ii  im-j-  c  lif'irir  

[n<U'[H-iiclriit  4>r  l.iiik-llelt. 

Moixan       1'"  f  --. - 

M<nBai>'94aadanl  

OiharUoda  

Lonvvtll: 


Us  

Ottrarklnd*. 


ANTHBAI  !ITF.  <  ■<  >AI,     I  UmUr  ,,nittfd,  SU.f 

MHMoliiiliia  

Nmb*  «i  omipaiijr,  Arm,  v*  lodlfMnari  « vmr  

Ocnaia]  oSkc  

UieaUnn  nf  mlM:  iflate  iOonntr  

Maarwt  cny  . ir  lovrn   

Iria|io(<tio»  of  |.n>iliu'i: 

Loaded  a(  mUie  for  sJilpiaem  

floU  to  local  trade  or  used  bfemplojrea  

DM  at  nla*  fiv  atcamand  beat.  ,  ...,.„,  

Total  pnduelhiiB  In  1901.   . 

T<*tiil  if  llltiK  Vflliie  ofpiodoct   f. 

AvvriiKi- 1"''  *"  P*'''   $. 


Sptri0tSeiiahUt  no.*. 


Nana  of  mina  

Name  u(  oumpaiqrt  ilm, 

Oonera)  olBca  

UKtatiAoof  mlna:  State.  Omnty  

Xi'iiMLl  <  ity  iir  tow  n  

a#- lu  4-utuiMllu^  litem:  u&Miich  ihe  aiaouQt  ul  Mea  during  the  year  IMK!  U 
wbatlidealKd,  DM  liutailnKBlay  bnriMdliy  yooneU.  By  "nine"  laamot 
the  nntiwlcB  nt  nio  mina  f.  o.  Ik  oan,  «a|aai,  ar  boatt. 


aegmfiut  aa<t  MM  fa  MM. 


Haw. 


OiMMd,  ««(b«d,  «r  pn»M«d  ID  any  tny., 
Rail  day: 

Raw  , 


liniuiid.  wMhed.«rpi«pandin*«)rw«y.. 

Kirt'  I  Ijiv: 

Ruw  


titntuHl,  waabed.  ur  prefianid  lu  any  way. 
siMwimra  olay: 

Saw  


c,  n  <uai,  waaliMI.  or  pucpared  to  any  way. . 

H'lw  


(totuuf  X.VUU  I  Value, 
povndai. 


I  in  •null.  wii«b«|.  or 
Term  titllA  rliiy. 




I  any  way. 


Urouud,  wa<b«(1,  or  pfwMrad  In  aDjr  way. 
UlM«])aneo«xolay  (plsaaenvavartaiT)! 


Raw. 


(inmiirl.  umhiw).  or  firiparcil  In  siiy 
'l  ofitl  liilrxsl  itnil  wiUl  )>v  vcMi  iit  191/-'  


(If  thrrc  bnve  be«n  aiiy  aoalyMM  madv  o<  your  clay  wbicli  yoa  hara  Dot 
alnady  aent  to  thta  oAca,  pleaio  meleao  emim  wltk  tbii  ilhK] 
VlHLMt  «t««  the  ealair  to  wUeh  ymir  alay  buma.' 
If  vou  h:<!  ul^ii  encajied  totliBlninitaf  alolay,  ptaiaaioitoto. 
If  yon  h«v<  n  tireii  pemaneany  (MMB  tba  biwto*i«,«r  «M««noM]«iof  day 

In  IWi,  (.li-a-c  osiaif. 

If  yoit  httvi-  (li>j>iwi-<1  of  your  iniui'.  pli^ni^r  girr  thr  njtlnealld  addlMVOf  yonr 
^U(V't'«..ir.  and  llii>  tlitlc  on  ubirlk  yon  envv  IMt4U**MlioU. 

If  yiin  Imvc  rt'K'iuIy  ni  'iuiriil  yonr  luiuc,  |Oi-ar<e  giva  thenaiMaf  ilB  tomor 

ti'-'C  Mini  tlio  dulK  uu  vi'Mvli  yvu  tuuk  {MJM«ta**iuu. 

Pleaae  glre  the  namca  anil  addf  OMia  al  the  oparatortol  any  new  clay  i 

in  yotir  nvisiibortlMd. 

GDUST.  iJnimtttprfM)d,U».) 


S'linif  o!  ijiiarry  

Nuuiti uf  (imiiwuy.  tlrui,  ur  iudirldual  owuer.. 
dcMmloSoe  , 

Ij(N-4iion  of  <pmrry:  >niU'  

NcwTkM^  l-'ily  of  UiViU   


:  County. 


QuantUy. 


RhIIu  H>'«  ovor  which  pr'>|ti'-i  u-k.  .lilpi'fit  . 


.\\  tJniiic  U'ntilx'f  of  fiiU  '.lii>>  niarh^  liv  t-At'h  <-nij>Ioyw*flnritisi  thr 
yiar  I  I'ntl- of  ^llo^ll^l  bo  roilmtil  til  i-ti  nivalin  I  Iti  lull 
lUy.  I  

A\'t.-r.\K:'  nuinV-'r  of  i-mt»lo,Vfft  iliirin;:  iht-  >i'rtr.  inrlnilini:  nil 
(K  pHinti  •'ounL-x-tt.Hl  <lirf»  tly  u  iili  tbi*  iiiiiu-   

Ii  Uir  lailir  rKpi>rt<;il  ltt'ik'«iu  uu.  ulti  Iiui  uum.  M  hUfko  lu  |>1«ik'  Mittc 
how  nuHir  men  weic  aBocied  and  bow  many  day*  Ihey  weie  Idle. 

Am.!  Knnibcrof  men  on  airibe  

Siunbor of  d«yi»  Idlv   .  ..  

tlateolMrike:  rrom  to...  

HEiianKt. 


s'Kiniiil  .vuK'nt  made  in  Wt  (tarrda)  .. 
i'urtlmiil  vcru«nt  iaad«  in  ISIB  (liancli) . 

Uacatona 4|UBii<ad  In  IMS.  

UanrtoB*  pnithaaed  in  Ittt  

aiatl  utatd  to  1908  

■toll  pmehaiedte  not  

8to«e«iDenliaadetoU0B(liamlB)  

n«aw  Mato  how  many  kiln*  ytm  niwr 


VlUllbt  I  , 


Rnlafy  .. 
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MUam  AND  QUAKJiiKd 


Flue  ouucoi. 

Value. 

«  

Bil*er  '■  

FMUldK. 

&.  WhM  Is  111.-  pr.  vKilliic  ainentlaginl  chuaeier  af  jtmt  «t«r  IFer  iMlNira, 
mirifrniiis  |.yrii<',  MiBmlliiiiRilM ■■ItnB, ntupiir  ■teina  timing  l^loelwlM' 

pvrii.'.  ,  i<  .] 

4,  \\  h..i  l«  (h.'  oTH'.tl  <'>iiinM-UT  of  y<M.r  .l*'|w.*lr'     |  I'. .r  ln»l«l iil o.  (I-**liri    M  ill 

luirmlUic^,  l*lHUk(-a  tic-'piBdt  iti  U]utvluUit-s  i^iEai;l  (lopiMUl  tietwtttM)  lii»>3«t*tiu^ 
and  patfilirry.  cle,] 

i.  How  la  jnmr  mliw  o|wn«tl.  Mid  what  h  th«  vxtant  nf  (h«  «NMklD|(«>  [F<>r 

Iii-t»tii-o.  l.v  vcrlU  iiI  hluifl  — -  fc't  •Iti-i'.      liiiiiK-I  fwt  laB(,«l9.] 

H.  Ity  what  i^rtKt'^y  cir  pniiM-wx  )!t  ymir  ciri*  rciliirt'il  to  thr  infltalllo  ■tatt" 

[StncltliiK.  iiniiiliininKlloi;.  t'lil>>r1tmtinn.  i  yKiildliitr,  nr.] 
%,  It  riHiiniM  lire  Irnm  a  niimtK-r     niiuL'sor  iiiiiitiii,'  clnliiift  np^'nuoij  \iiidvT  ">i>e 

<lliM'tiun  <K  Diiiuiu(ruivui,  |i1muw  ^Ire  iwium  auil  Imwlilie*  of  the  ouar. 

W.  If  «tc*«iie  tiwM  M  rtdmetioti  wMte««««dorci|i«i»ta4  brtbecaai|ianr, 
plMM  Mate  tta«  proeev! 

f"<itic»'nt^<tl<>n  niily  

ft.  r^umpiniU  uid  ouui»uinilion  ,  

t.  cbtariMtlan   

</.  ryiiliifl*'    

t.  ■ilr<>  ttiijr  iwruliiirltkis  In  fmn  |>i(i;-«x'  nr  win  ot  tnmtuieDt  


11.  BnlltoAcimtenuaDdgioaivaliwiierlimofontNil' 
OnM,  flue  DMBaM  

]S,  fnnaaae  or  docnMuw  o(  ■un.k  i<f  tuv  uii  luind . 

1 

u.  TMal  crMtagaied  vaineaf  the  miiiiac|iraAu«i ..... 

neaw  cire'the  loMlkn  at  yam  Ivlnqr. 
If  rour  plant  wa«  idle  durhiv  the  pait year,  please  itate that  bei. 
If  yoti  tmvB  di>T'»«d«»f  yoWT  IwwtiiaaMif  latiiwl,  plww)  Hata  roc 

Kivc  ilu  nxnio ot.vonrraecaMr, Uanijr. 
I'l.^M-       <>'•-  nonwi  III  anrsairvaDMil  imita  •MrUIiImiIot  pimlaeWd  In 

^■Dur  nolgtiborbaod. 

PRBaoro  MBTAIS  A)!D  DBKP  mytS.  (minftariwIMlAMmaii) 

^'lUui:  tj(  luhi^  ,  

XaBeof«iai|iaBy.  (m.  or  ladMdnal  owner...  

'.it'in'ml  "tficc  

b ii'i4il<in  ol inint;  »uite  ..;  Cuuuiy  

K«oldl]rnr«nm  ,„„..„..   I 

UIbIbk  dlittiet  or  ttfiUm   I 

KameandaddreMot  niperliiWDdent.   | 

TiiDaflf^mpMiiuli.  ' 

1.  T'liiil  >|iiiiijtltfal  Me  mined  In  1902  

2.  Totnl  qiuuiUtjroloieaaldurcreatvd  In  IKU    | 

1,  maekafowm  lMmdOMemiMrn,im..„.  

MiK-k  i.r  (in-  "11  liiiml  Dt^  i-inU.'!   

■t.  Tui»l  ljuUiuu  cuQWnu  o(  abuvti  ut«  raid  vr  tmaU"!  tii  1 WJ:  | 


PJtKIOm  UKTAU-BSPDCIIDN  WORU  AT  SUMBS.  (MMter  prttUtt, 

apteUl  Medalr  X«.  llo. 
XMMolHliie.  

Vamtoleimttaty,  Una,  or  IndivMual  ««■«>...„„„.....  ,  

Uvneral  ciBK*o    ., 

Locailon  o(  mlD<:  Mate  t  CkMinly  

Seanwt  nlfy  or  town   

Mitiintr  dinitTiri  ur  r.vi'v^u  •  — 

Niiniv  iiti'i  luMlKiaot  «n|i«rtni«ndci»t  

Ii'i  1 1  Ion  fnidond  or  natafaicd  in  rannnlntCT  Inm  an  w' tatltngs  trrattn)  in 


lMr2- 

Finaouneea.'  VMiit;. 

 !•  

... 

aUwr  . 


r.>).|>er...  

Lenl  

Other  mvtab  (dariunla  tlram) . 


Tulul  ciunulU}  ill  |<nHlUi:U  uibvr  Quia  ttuIUon . 
Total  value  


siuu-  le.-ti.-rfll  .'lijinti'lLT  iind  .'iipiirit^  ot  nJll.  [For  Eii'tinii'v,  'j<i-!.iiiini.  wft 
aroahtDf,  anuUfamailaD  wltb  plate*,  2  fttHTaiUMn,  and  aettUii(  tanlu.  Ca- 
pacttr,  to  ton*  per  M  Imoib.] 

QlTeany  pecollarlllOT  in  ymir  im^'c^  or  nuH).-  .>r  tr.'jitmcTit. 

Simrett  itf  nwttrial  tmtUit  iti  UpuK. 


U  any «r  all  «i<  thean  nrolhcr  naMilal  ticatcd  hy  ytM  Hi  llitt  «mi  tvMta 
matailal  or  waa  puidiiaad  ftom  other  paitiM,  plMHe  sira  below  theeotircteM 
mb  ona  and  the  ar*n«e  aawr  wr  total  hnlilon  ridne  of  isach. 


KtATI. 

Connly.        |  Tiona. 

OoM. 

1 

1.  UuUiuu  t-uutc-uuuiid  KTiite  vatiut*  imr  toll  <j>t  uru  lalQuJ  ti.3i<j  mlll.;.!: 

Oold,  Mae  ootuHB  

silver,  flop  nnaro  

i^pcr.  per  cent..  

Lead,  per  cent   

Other  mnatay  per  vebt.  

Ainnwilc  gnm  rtiut  t  

S,  Bniiiaii  i'(iuu.ntt,  total  and  per  ton.  and  T«1n«  of  product  from  purchaaed 


|Tu«al  qiMMity. 


Mil. 


n>i>!«tili>  lie(or» 
.  treatiDeoi,  per 
ftt  tajn,     I  Total  Talue.  •  ton. 


fVar  ewMfr. 


UmvI. 


OttMrmeta)! 

Total  glim  value  -.t   I-. 

AvcMRevalueiierUn......  
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eeatentti  of  tin  iwadiMt  of  «iMii»  Bttadalii 


TMal 


JVm  uuxet*. 


4.  Avcngeoat  etiDfltiii(  per  lanof  oieuincd  and  milled: 

"uitltor  I'hiugM     

Freight  '  . 

ToM  iT 

tk  TMalwiiiiKiLii  viiiiii  ni  iiic  iiiinlwaa4adnini|iiiiadiiiK...  I. 
4:  Sumtmt  iiiKt«ri«l  wwtwl: 


Cuuucy. 

Tuu». 

mt  YAtn. 

OoM. 

•  



Totkldos 

^  

idtottl  

PREGIOnV  HBTAUf-nAGKR  A  VP  iCttrvOE  MINIS,    llfmmber  jvMnI, 

Viimr  Iff  mlri**  

Xwuu  oJ  cutapuii)',  llnu.  ur  mau  WimJ  owun  

CkDetal  oAae  

Txmitlini  irf lalji*:  aiate.  Oaaatr  ........  

-i  (Uiy  or  uwrn  

1,  clumcler  irf  i]«|kmII.    {WhiKbrr  utream  mnil,  benvh  KTnreK  bou-b 
mimIii,  Kocieot  rim  bedi,  old  taJliaiii.  etc.] 

2.  Il<»w  K  ihv  'leiMMttiTOikedT  [Whclber  by  aliilaliic,  drift  mlnlaf,  hydi»ttlic 

mmlnn.  drod^ns,  Me.) 
i.  rnMlucUou: 


OuMML  Vklne, 


«-  iioVl,  rnMlf  wt'Uhl.- .-     

Fiin-'iiuv" 'tf  ifol.l  |ir*"liii**il   


u   l  out  (liip  rmnc™  

c.  .\w  rHK^'  xit'Ui  pt*r  Ion  or  *-uV>ic  y»T*\  ni  niut^rinl 

Uim<lK><I ,  

)f,  i-iHic  vhai  tu-amory  mMals  or  («tn>.  Rn-  (mind. 

Mill  Ihv  valiMiolawhinini  

«.  BIkti!  any  callus  oMalMd  mm  H»»t  laiKlarwU- 


Total  wdM. 


rABdOCS  UKTAIS-LOOAL  OR  CCSTCMI  SULLfi  OR  81IBLTIMO  WORILS. 

i^^aMSUMtdlrJiai.  Ilk 

Kaueof  HMtka  

KBBie  or  mimiHBy.  Oiu.  or  iDdlvMtiul  owner.  

'ti'iiirul  iiflli  v  

Uicailun  ul  viotkic  i$taie..  :  CnuDiy   

MearcM  dty  or  UHrn  >  

N'Kini-  <if  MifietlBleBAlM  

Adilrsw  

Total  qiuiiitiir  oi  urv.  '>r  otli«rmate<1al  Ueaud  inlSOa; 

(tuiutol  '.vuuu pound*;  


OancM,llD«. 

 ' 

Valna. 

........... 

Value. 

t  

1.  KCiuml  I'linrncf*'?  «ihI  capacity  oi  mill.   [Itr  liuumce,  aM«lup,  W«l 

i  rtLHiiiiiK.  iim:J^      III  with  platoh t noe Taii]i«n>  and  MttUnf  tukL 

Capably,  30  tt'iiH  {mt  '21  hiHixv.] 

2.  am  aay  paiiallailllaa  In  jvur  (menvar  nodo  ol  tmahacnt 

Lotal  or  etutOK  wrWs;,' 

1.  State  aciicna  eiwiMlcr  of  pioecw.  [A*  "  roaulitg  In  kilo*,"  "MaidtUqc  ta. 

tla«ktimiaae»«tQ.] 

2.  Qlvc  cbameter  and  capacity  at  iilMii. 

.....................  AQwriMcwiMl. 

In  »'r<K'r  thiit  ihv  )inHlui>iii^  diiilrirt*  imiy  !»•  pn>|xTly  rrt-^litrHl.  f.ltti*r  fiiniish 
iM'luw  lilt  ii|ipnalniiilc  Biiitcuti-nl  llio  fcmin.-^.  (fm  Hhii;h  VMiir  orw  w.-rv 
obbtUU'd  aud  llic  uvi-nijii;  uimy  ur  biliil  ttuilioo  vuluc.  <  l'rvi'U>ui<  dii'IaU  uDly.> 


Oomity. 

TalDS. 

cuvc 

Oold. 

9llw. 

A.  Hulll<»n  t'ontcnt^.  ajumv  rnntrnt-*  Urlon-  trtriiuorutt 


CooKnU«< 

PMUCL 

jUMytOBteniitcMN 
tnaiaant. 
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Ml^vEb  AND  C^L'AKIiiKS. 


B.  BoarocvcifnuMrUtnwMI; 


.  I'ounty. 

1<.«» 

 1..  

( 

Total  a«au 
ToUI  ioieli 

»n  

Omn 

f,  itam,  fif  IndMdiial  «wMr.  

Oencral  office  

KuiBbi'r  uul  gnmp  u(  vr<!}l>i  ivpi»l4stl  tin  tbu  wJicilulii . 

Loiwiloiivf  w«Ur  9am,  ;  Omntgr....... 

ItaiiiNtclijr  or  tow   .^r*****. 

1.  TMilTBlaeotgnpMidiieedMidaaldliriwuiiiniB. 


[If  [HMitbk.  y]tw&  Klre  exact  amount  etmigiKl  oonnuneia.  When  ibiR  can 
nut  Ik  ilun«.  an  In  the  cmn^  where  (M  \»  ooiMumed  bf  thuw  pKMtodnii  tl.  plcow 
eaUnwU!  value  bf  ttie  amooot  ot  wood  or  ena]  n-x'naMiy  lo  do  (b«  wtOM*  work.] 

L  Bow  nmdi  «oal  or  wood  w«M  k«vt  liit-n  n-'(iiind  ta'     ife*  ■««  unvK 

Tom  '.  :  Oorda  

t.  VlMtwa«Ulwv«btmUi*m]«Metlhl«eMt«riniii4?....  •  

I.  to-: 

SiimlxLT  of  i]oin<-»ti<!  i!cinHiiniert  MUjiitlk-d  ............. 

NiiinUTiif  mllltiK  Inf11f<  ■■U)>pll(-<1  

NumlMT  of  nUn'I  wiirkK  •^upplifil   ,, 

Nuilll><'r  of  Klan  workx  auppUi4  

Olbor  eslabllxtuiuiiita  mmUai  

i.  IhiBilMr<il««l]»piodueda((Ml)ce«Bliern.na.  

MwalNr  of  pMdmliW  «Klb  MIM  IB  IMB  

Noraber  of  watb  abandonvd  In  IMt  

Miiiifier  of  wplt«  prolm'iiiic  km«  PoeinalMirSI.  lixfj  

Nunihrr  of  lunipnidiiriitK  lioU^  iirilli?'!  In  VM>1  -  

i;   >  '  '1  Vt  ..•  fi  ■'  ..f  -:n<  ;ii        |>. .  r  il.  IWi  

T.  Wh»t  i;illc«  or  towriH  ure  nipplli'tl  )>}  juii  nltulif  at  in  partr, 


J»am»  ot  lanup  <»'  vnM*  — 

Name  of  cnmpMiir,  flroi,  or  tadlvidiHiI  owner. 

General  olRro  

LnH'Htidii  <>I  weU«:  Hiate  

Nrjirrttt  pitjr  or  town  

Toul  amoOBt  of 


 :OD«it)r  

IMOdlMMl  and  loM  bgr  jwu  lii  imt  (IMk.  of 


TatMOtwrnaatm 

ml'.] 

I  ni-miiuth.,. 

LnhiicallDc.  Fuel. 

1  1 

WHtrtttHi. 

TttOk\  minitior  of  pfYHiucitiK  wt'll*  rixTt-nihrr  -11,  I'.oi   \]i>*. 

TotiU  niimltcr  Mf  pro^ui'itiK  vv«Ms  «lrill«*tl  in  lyni...  Vn-. 

TnUl  iiurnln-r  of  dry  lioli-i  ilriilfil  in  V.»r.'  

ToMlnmnlMrolweltaabaaduncd  iu  DWti  Am.. 

TMtlnBbir«lpnd«!iiiciiraltoDoCMBbwn.l«ii>......  An>. 


(ctiido,  IbriUii- 

Grade,  fur  In- 

iMlMthlS. 

FiNlflil.    1  TOM. 

nas.     1  miii.«/if«nir. 

JIU«;<|r<«liaAi. 

,Iiilv  

 1  '■  

1 

 i   •  

■BHami. 

rii-nv-  iin>  .-(iifi'!iii-(jl  «■*       <  !iiirm'('.'r,  .inuly.j.,  in.irktl...  i-u    .i:  >..iir, 

Ii'ln'U-iiin  tlijit  iiiiiy  h.      iiitiTi>1  l.v  t hi' tutu!  iin<t  llinl  ynii  nrv  wUIIiirf 

uliiMili)  N.>  i.iiliii-li'~l.  ■«h  \i  II-  tile  «  vll  r  I  or<l.  Wlmi  i-  ilu'  <'l><uael«raf  (lie  oltf 
4'uM  y.iii  ifii-.-  «niil)--i<'  \Vliu(  i«  iln  <'nl,.r"  \Mi..il  I-  the  ('liaraCtHOf  Itnta ill 
wliU'h  li  in  (o«ud.'   WImi  i1<k  «  ii  yii-M  in  iliiiminiint'."  Etr. 

IBOS  ORK.  iSmnbir  y.;„t,j.  ;„'..i.> 

KimralMtno  

Name    ttmfuif,  flrm,  nr  indfvMaa]  < 

f..  II.  r;«i  i.in.  i.-  , 


Imcatlan  o<  mine:  «tal«  Otmnty  

NauMdtForiown  ,  

S,  rniUr«c(»rt'i  hiirs.Tvriif  troii      pMiim-ed.  and  If  motetban  Mivar  llieriit. 
luwing  claw  i>.  iuin<.'4  giv<>  ijuaiittty  of  rnrh; 

Limoiille.  brown  taeuatile,  or  Imc  or*  

ltedh6iiiattte,t|icciitaroriii«llaf«  

Miiitiii  ft.' on   _  

<'iirUitutli*  or  hliti'k  Imnd  or*'  

B.  8ialetoliilquantliya(Q«rketitllleiron  onrminrdorprDdiH^durinit  tin  yo«t 
•DdlnK  SwMmber  n,  IML 

 ....^na)  toOK. 

.X  noiuMOMMe.] 

AlwvtiMit  o(  ItDU  oreoo  baud  at  mtu«  LK-n-iufaer  U.  Mf^ 


 Kroia  lona 

ltliiaiiie.ai>alale.] 

C.  tfiv>'  ir.tnl  nliir  nn  itirt  or  v-Aftf  at  tbe  mliwot  the Ihhi OK pToduced dttclng 
the  rear  eadlDf  I>ee«mli«r  U.  UM. 


ltl;«-iRK^. 

Niiiiif  ol  mill-'  -  

Xiiiiii'  of  i.iiii|<iiiy.  ilrtii-  i>r  iiLillvirliml  .m  ii-t  

l!.-rivr  fflro  

LoiiiHoii  ol  BilUc'.  (?4jiti-  ;  t;uuiji}-  

Kearcfit  plirorlown  


A.  Slalo  lolal  qnaiilitjr «( marbeMUe  ouiKirHreBe  ore  rained  pnwiiiiv'MiTioe 
■he  jrnr  ending  Dcceubcr  n.  tMU. 

....................  CCim*  tiitl.'*, 

lUiKincmMtv.] 
It.  AlM»«4oi>lt  nFiiianipil]4M*mnn  hnnd  at  mlnv  Pn^cmlMrrllli  MK. 


[If  li.iricM*  Miiti  -J 

C,  iiivc  iMal  valiM:  VII  ca[M>r  t-HftA  al  themtiir  nj  the  ruHncaikew ore  pnidoc^d 
dniing  (he  fCarcndJiiKlimmbcTn.  IMS. 

•  


1 
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NAUt^'uj  KUiUe  ,  ■  « 

HaiB«fl<  aomiMiir,  Ann.  nr  IndtrMimt  owiwr  

Vtflil-I-Ml  i-rllr*'  ..Mkj«*.   ... 

LiMjatiuu  ul  tuiu«:  alnU.-  -.  C'uuuty  

Heamtdtr  wtown  


Tmiil  <|ii>iniiiv  oip|in>MiinnlF!yi  iii  crndemincraldinipTDdtMril 
In  I'ACJ    


Toiu. 


[I-K'HM'  -mil'  whethiT  IniiK  t"i>  ■  ■t3;*i>piwiiihor  Jwit  Ion  ol 

'i.V>.<n  |««iitiilH  \f  nvviX  ii>  till.,  unit.] 

jr         pnxliK  t  <i>r  nii>  |a<rt  <•[  It  <       s<.l<l  In  UwcmAeaMU, 
pliwciwy  how  mach  wm« Mild cnuks in  itMtt*. 


T«l«l  wtliie  of  atatc  t. 

□duo 


If  tli*hraaiMt(arMyf«niif  M)  liMiUcet  to  aw  naotM  of  i  


Bow  mtieh  of  (be  |>Ridiiet  li>  l«K  wmi  m  ueatedT.. 


Tomor  ]<(niiiiI> 


'Votat  quiuttllgr  arcoBConlnitnl  or  icOnMI  tmMlaatobtaiDeil  In 


Toliil  vnliii-  iif  n'filiMl  |.nHlni  I   *  

Auv  lunhfr  liiluiiimUuu  iikhjiUuh  xUk  i\mditu>uui  (nuk-  ainli.R>»i«i  Ui.i  il... 
Intora  wUI  IwapiiTCclAted. 
M—w  glv*  tm  luuuii  of  any  naw  o|i«naiini  In  jmu  vleioltr- 

An»vv«<r>  ti>  tlic  fuJIuwiug  iuquirin*  uu  iuiulv  uuii  quttirii-j*  8<:lit'L]' 
tiU's  i\<<  nnt  ii|>[>i'iir  la  IhedeUiiled  teblee: 

Ju'itiii'ii  ;.— Contcirt  iniiiiiijt:  Mftlnxl  <.f  (ifljnnent^  hy  ton,  air, 
Tird,  e(«:.  ^iomber  euiiriojred.  Amoant  paid. 


Iw/mi  ii .'. — Tiliif  ill  i))H  rati<iii;  NumlK-r  nf  li<>iir>  jii  oi'tratiun 
diu-ii^  the  year.  Number  ol  houn  p«r  Mumber  of  alilfte 
of  wOTkmeo.  Nnmbar  o(  boura  to  iliifl. 

/MfWiiy  9.— Ffodact:  Quamtity  of  atMia  qnarriiid.  (Quantitin 
wwH  varioualy  reportw!  in  p«n>hea,  oorda,  tim,  cubic  yarda,  cobic 

fc»>t,  I'tr.  i 

Iiii/iirrfi  1.  —  i  Si!in-a«  ill  Si  lH'diili'  .\<i.  (>.  I 

liu/uirg    — (i!Sln«9  OS  ill  Si-lu'iliilf  N'li.  ii.) 

/nfimyf.— Product;  ViiiiiiH  rot  luiiic  <sn  of  ooal  ticMad  dur- 
ing the  year.   Average  eapacity  of  mine  am  m  poumla. 

InqKiry  i/.— Hechanical  ajatam  of  Imuliige,  whether  tall  rnpek 
tindleas  rope,  electric  InnoRiotiTe,  wwupresaed  iitr,  or  other  kind. 

( ,  XnthrttHlf  onlfi.  1 

/i.  /'ci  ;/  /  .'.   A  ri-  Hutaniatin  vUte  pickera  or  cool  clcmera  naeil? 
h"in,ni  1     \  iii)K-r  of  \M)^hefiea  at  ooiliery,  and  priee per  ton 

t  hiUV'i-'l  (i>  wa-lK-nc^  fnr  cnliii, 

liiijiiifii  t4.  —  SM\\Tv  lA  ii|i«>niri>pi  to  wurlis.  wlu'llinr  slmft,  slope, 
<lriil,  iir  luvcl,  eU-.,  and  depth  or  l«ngth  in  iwi  of  «acfa. 

hi'/nirtf  Syatwn  of  ventilation  in  tm — fan,  famaoe,  fire 
iianket,  exhanat  ateam,  natural,  ok  other  kind. 

liupiby  IS, — Rate  per  ton  paid  for  cnal  mined  on  royalty. 
Silif'htte  Xo.  9,-^  /'•inJiiiiii        until  rill  <ftii: 

liiij>nr>i  JO. — Tiinkai:*':  \niulw-r  <>(  l;ink>' i<t  w«-ll-.:in.l  t(i<-ir  totul 
i  a|>iicity  ill  IqiiU'l*  i>f  ^2  milieu:'. 

Iii'j'iiii!  I!,  Wrll.":  Nlliiitn'r  i>l  wt-lli"  ilrilk'<l  <liiri)iv'  lin'  vciir. 
Niiiii'"-r  ]ii<MUiiiiijr  Nuiiiln-r  of  ilry  lii>li'i<.  Of  lulal  miintMT  of 
ttellfi  rriwirt.Nl.  mIhIc  iiiiriilnT  tlowiog.  Of  loUil  miinl>iT  «if  wclln 
reported,  »va\v  iniiuU'r  |>uiit]nng,  NqnibCT  alutntlmit'il  iliiring 
the  year.   What  diminnlion  of  pneianra  ooonrred  during  the  year? 
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APPENDIX  B. 

INSTRUCTIONS  TO  SPECIAL  AGENTS. 


MINES,  QUAKiUES,  AND  BEDUGTION  WORKS. 


IXSTRtJOnONB. 

\.  By  an  ajfrffmeiit  liotwwn  the  Direx'tor  of  the  Tnite^l  Stat«;!= 
tViiwdh  ami  the  Director  iif  the  I'DUeil  Hlale*  ( ieiiloKii-ul  .Survey, 
made  to  nvoiil  A  (iiiplii-ate  ranvans  of  the  niiniiiK  atid  q  i:irr>  iul'  in- 
iiui^y,  and  for  other  |iiirpofen,  the  Ueolo^ni^l  "^iirvi^y  will  liiive 
sopCl^ri^i»n  of  the  Held  wurk  of  the  Cen.siH  <if  .Min«»'  and  Quarries. 
IllBOOOrdanee  witli  thiBaiiifeinenI,  reiiorts  will  U- »i-iir<il  on  Uiih 
thtCeOHUK  OIBre  whediiles  and  the  whe<luUw  of  the  ( ;e<)lof;iL«l 
Survey  iar  all  mines,  qnuriea,  wui  redoetian  works  in  eusUooe 
dtkriog  the  yaw  IMt.  Th*  aclMKltilM  for  tiM  (wo  oJKcm  Bi«t  Iw 
fonmrded  in  the  laaMWNiape. 

?.  The  ag/eata  wfll  tnuumtt  all  cdiedalcs  promptly  tn  the  (J«o- 
lo^ieal  Survey  at  Wt{«hiii|.'ton.  I>.  C,  unlefs  .si>wiBlly  ini^tructed,  a* 
will  *onietiiiie»'  In-  llie  ease,  to  wild  them  to  the  olHiv  of  ppirial 
•t^nte  1  I  tt.r'  <  11  i!...u,'n  al  Snm'v  in  otlier  plai-*-;'. 

■i.  A^'ii!-'  am  rcijtiirril  to  minply  with  all  the  rvirulalioiiM  of  the 
Cen«us  Ofllee  pjverning  field  work  and  to  ^tihiiiit  iJaily  n-ports  on 
the  hlanka  prupared  for  that  ptirjioH-.  The  itiunes  tA  e^Utish- 
meutK  for  whidi  retunu  went  et.t  ur<-<l,  auJ  ahio  of  thorn  Tinted 
bit  lor  which  reports  tmre  not  obtained,  mofit  appear  on  the  re- 
port for  each  day.  TIm  amenta  mnat,  also,  under  "Remarks," 
nate  the  charaeter  of  the  inilierul  for  wliieh  they  are  ni'<-urin>r  re- 
|M«rt!i  auil  keep  the  <iniee  advisveil  of  Hit;  prohoble  date  on  which 
they  will  eompli-le  their  pni^ent  ;i--iL:iiiiient.  Daily  rejiorts  will 
Ih.'  promptly  tnimt>mittwl  tu  the  t'eUfUM  Otliuu  tliniugh  thti  liiMlug- 
ical  .Survey  and  the  relative  effidcncy  of  each  agent  detennined 
therefrom. 

4.  lliich  nitent  will  lie  funiinhod  with  tt  li«t  Riving  the  iiMtiicrs. 
locatioiu,  and  luldreH^w  of  all  minM,  rinarrieh.  ete..  awitznol  tu 
hhn,  wbicb  were  in  exittiwce  dnring  the  year  ending  December 
81,  1908;  together  with  a  lift  fit  thosB  for  which  returns  have  heen 
obfadtted  by  correspondence.  This  list  has  been  prepared  IWun 
rei>ort!*  made  to  ih*'  Tnilcd  Slate,*  tu-ologit-al  ."nrveyin  previous 
omvavstw,  amcMdeil  hy  information  received  from  other  coun'i')'. 
The  li-^t,  however,  may  not  he  entirely  coinplcle,  and  the  ajfent, 
tli»  r»'for.-,  miiKl  In.  c<MiMljinily  on  till' alert  I..  d!M'<i\"cr  <itlii*r  milieu 
or  ipiiirri«-H.  They  inii.'t  make  can'hil  in«)iiiry  at  eaili  city  and 
bJWii  they  vi'it  for  mirici-nii'l  •luarrii  !'  locati'<l  in  that  vicinity.  If 
tueh  plants  are  diwovend,  and  they  ar>-  liH-ateil  in  tin'  territory 
■nigned  then^'ent.  he  should  pru'ved  to  yii  im-  i-etmw  tor  Iheiu  in 
tlie  SBUlO  manner  that  reports  Are  Kvcur(<il  from  e>'liilili!'hment8  on 
tbe  Inrts.  In  forwanling  the  reports  for  unlisted  mines  or  qunr- 
riac;  the  sgent  moat  call  attention  to  the  fiut  that  the  estabNsh- 
mcntB  do  not  api>ear  en  the  list  futniahed  him. 

5.  The  agent  is  required  to  viait  the  different  loeaUlica  !n  tbe 
orrler  in  which  they  aitj  named  on  the  li.it,  iinlehM  be  finds  that 
railrxiil  connec<i.tM!<utid  lo<'ul  conditioui>  make  a  liuuige  necBSnry. 
In  ^^ticli  <-.i.-<e>.  the  coniliii.iri  and  character  ol  the  change  must  be 
Btal«><i  on  Uie  aitenl'H  daily  repurt. 


Ii.  In  .ill  <;iM'>  where  an  annual  re|.;in  m(  tlie  e^t.rnl>liii.i'rit  is 
priiite>i,  ^  cupy  tiie  Isteft  report  shoulis  in:  i«eiHii-e<l  and  tuns  ^o.lt-ii 
witli  the  M!he<hde.  Copies  .nhould  alM  he  returni>tl  of  any  i  ihcr 
printei)  matter  that  will  add  to  the  infonnation  i-ontaine<l  in  tlie 
whedule. 

7.  In  caM^amineorqaarry  is  owned  hyaetimpany  with  an  oftice 
ill  anoth«3r  locality,  oataide  tbe  territory  of  the  a^cvtxt,  and  it  it<  im- 
possible to  Becare  a  complete  report  at  the  plant,  the  atc<-nt  inui*t 
complete  the  sehedale  as  far  as  pgceible  from  the  data  ohtaimthle 
at  the  miae^  lad  {bnrard  it  to  the  Geological  Snrrey  with  a  hill 
stateniaitof  tbe  faetsi  ginng  alse  the  names  and  addreneiMi  ol  (ha 
pefsons  from  whom  fnrtlur  iofarmation  may  be  ohfadaad. 

S.  It  is  important  that  a  sepamte  return  be  made  fbreacfa  mine 
or  (jiiarry  and  that  the  titalLvticw  of  l■^lployee^,  wup^H,  ex|)eni*s, 
and  Fiipplie!<  entere^l  on  the  m-hMlide  |M'rtaiu  only  to  the  mine  or 
i.;ii.irry  reporleil.  Tlii^  n;l-  shimli;  lie  ohservi  •!  in  :ill  I  ■r.iri.-hes  of 
miniii);  lUid  <|uurryiii);,  except  ifetroleiiin  slid  natuml-gaii  wells, 
where  all  the  wellh  lix-ated  in  a  certain  gitmp  or  diKtriet  under  <MM 
uwnen>}iip  ^llcl0ld  be  reported  iipon  the  Hame  i-chednlB. 

9.  However,  if  morethaoone  mineorttuan-y  in  the  same  county 
la  owned  hy  the  i-ame  company  or  Urn,  and  it  is  impcactiaibieto 
make  a  separate  report  for  pseh,  ft  combined  report  may  be  made 

•.iliiili  .\  ill  iiji  In.Ie  t!i-  I  .In  ratii'ii-^  of  all.    Miliet<  or  (piarrie?' under 

il>   "  iiersiiiip  in  liiiJcfviii  coniitie.i  muHt  lie  report^l  on 

1-1  li;ir.ii.-  m  Imh lilies.  If  u  Hcliedule  iin  ii  li^  the  o|)enitions  of  more 
than  one  mine  or  .piarry,  a  memoranduni  giving  tbe  name  and 
Ifuft  otHe<-  udilre!«4  of  ea«fa  mine  or  quarry  Included  should  be 
attached  to  the  t^  hednle. 

10.  .\ll  entries^  in  the  schedule  mui-t  he  made  4:learly  an<l  ocatly 
in  iult.  Qnautitiesand  values  must  beoblained  from  bookaccoanfa, 
If  sucbaeeonntsaieaiiraitoUew  JbekfttMlimiirlste  witaierML  If 
any  queatioQ  istannd  not  appUeaUe,  and  no  amounts  a>e  mported, 
writs  the  word  "Wone." 

11.  .\n  exact  aiiHwer  to  each  item  eiiumemted  in  the  neveral 
ipie^tioiis  i-«  w  hat  in  reipiinil,  and  is  what  should  1h>  >»iven  if  it  can 
l>e  Hecured  with  a  rea-oiiahle  amonnl  of  laUir.  In  nil  in-.-  '.<.  'n  t«> 
tbe  auswerH  are  esliumte^l  the  auiuunl«  uiib^l  Ut  precetli-d  by  the 


rj.  Ueport.'<  mn.st  Ih'  MH  ureil  for  all  loiiiiv  luiu  i|uarru«  itiid  lor 
rediictinn  works  eiipijn-tl  in  r>sliu  in>r  the  on>s  containini;  the  pn-- 
cious  tlHMals.    The  «  liediile.s  on  w  liieh  llie»e  reports  an-  ti  >  l>e  niadti 

are  seven  in  numlM-r,  as  follows^ 

13.  Special  ficbedule  No.  0.  All  mines  and  qnaniea  most  be 
reported  on  this  schedule  eoKcept  these  for  wliidi  sipeeial  schedules 
are  provided.  Mince  and  quanies  of  the  following  minerals  are  to 

be  reported  on  this  ivrhedule:  Bluestone,  granite,  limestone,  mar- 

l>le,  f<aiidntone.  (-liite.  twii  riM-k,  (friuil-'lones,  millwloiies,  M>«|it«ti>lie 
and  tail-,  ct^meul  rock,  dny,  hmrytii*,  emery  and  corundum,  |fyi>Hillu, 
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MINES  AND  QUAKRIES. 


mk-a,  iiiinoral  |>Mints,  |thii!>i>lmU'  nx-k,  inai  i«ri',  bihI  iiiaiipaiie>'e 
(m:  S|)e»ial  at1»m.  "i  i-<,i  li  i!  i  iln-  fin-t  that  on  this  soheilnle 
»\ifii  (."^ix-'cial  Solit«iiulc  -Nu.  t»;  l>i'  iX'iHirti'd  tlie  iiotiurjiftt- 

tifcroii.u  or  poft-leail  mines  lixTited  eaxt  of  tlie  Rocliv  iiiouiitiiiii*, 
the  copiiiT  miiics  of  tbe  Ijike  Sii)>orior  rcKion,  an<l  ziiu;  inim«. 
Other  minei^l.-i,  miotd  m  MKh,  to  1m>  n-|M)rtiii  on  thla  aehcdale 
except  where  thej  MoomiiBiiy  minenle  of  more  importance^  an 
platiDiim  in  gold  plHcn,  ore  tbe  tollowiDg:  Antimony,  MbeeUxt, 
aaphiUtmn,  bauxliek  bnrax,  chronu'  on*,  t-ijlkalt,  fclrlapar,  Abroua 
tele,  flint,  fluorspar,  ftilK^r's  earth,  piriiet,  araiihit«v  intuBorml  earth 
anrl  tri|M>li,  nmrlit,  nuilylxleniim,  inoni»/it»',  oilstones 

platinnm,  (iin  iuu.-.  stoneii,  |>yrit«',  crvstallinf  iimirlz.  •(uii'k^'ilver, 
mtilp.  ."nilptiur,  tnngstMi,  iirauiutn,  am)  vunailiuni. 

I  I.  S|X'pi«l  Srhf«Uil<^  No.  H,  for  Coul  Minpi^,  l)oth  anthrai'ilc  an'l 
bitiitiiinuu>,  and  antlmiL-ite  I'oal  wa^lieriej-. 

]&  Special  Schedule  No.  0,  for  Iietroieum  and  Natural-Gas  Weito- 

16.  8|ieciRl  8oliedi]|e  No.  10,  for  Gold  and  Silver,  and  aqimtif- 
eiona  and  urUBroaa  Lend  and  Copper  Minea. 

17.  Special  Schedate  Tfo.  II,  for  Redaetion  Workeof  the  predoiu 
metal."  (other  than  Smelters  and  Uelineries). 

IH.  S|>epial  Sc  hedule  No.  (5a,  a  supplemental  scherluk"  for  aii- 
•iiiiii-ir.ttivr  1  ireral  offices.  This  whediile  is  intelide<l  for 
iH>rjKiralions,  tiriim.  or  inrlividiiah  ofK>mtin^  more  than  one  mine, 
qwirry,  <>r  rednelion  works,  witli  a  ivntrul  oHice  for  all  of  tliem. 
Upon  this  guhetlule  nhoiild  Ix'  rp]Kirt«Nl  the  etnployetiM  of  Mich  cen- 
tral office  with  their  HiilaricH  r<r  wa^p'm.  an<l  all  other  empldyMS 
wbow  work  is  not  confined  to  one  paiticular  mine,  quany,  or  re- 
dnetinn  wnrke,  ancfa  aii  general  mperintendeirfs,  maehlniil*,  mr- 
veyors.  etc.  .\11  (reneral  expi^nses  are  also  to  he  n-porled  on  this 
schedule  and  the  data  relatinp  to  capital  rtoek,  iKind-,  dividends, 
and  awessnientif  of  incorporated  ootniMinics.  Ni>  <lata  re]«>rtfil  on 
this  sche<lnli'  should  ajipear  on  t lie  w|>ii rale  r»jport*(  for  the  indi- 
vidual mines,  <|aarrii-s,  or  reducti<jii  works.  Sepamle  Mshednlea 
are«ipplie<l  for  tlics<>  itnUvidual  pliinl''. 

19,  p|>ecial  Sehtnlnle  No.  tJh,  a  Mipplemenlal  K-hedule  f<>r  l>lue- 

,  granite,  limeBtooe,  marble,  mmlatone,  olate,  and  trap  r<H-k 
,  upon  which  a  (all  deacription  of  tbeqnarrying  anil  Ktone- 
drCMing  uuichinw  in  obd  ahonld  be  given.  Thin  mrhednle  la  to  be 
ilied  oat  in  addition  to  and  flupplementar>-  to  Hpet-ial  Sdiednle  Mo. 
6  for  nil  atone  (luantea 

GKol.|-i(i|rAl.  SfKVEV  Hi)IKI>C|.liH 

20.  There  are,  in  addition  (o  the  .sclie<UilKs  of  the  CeuBiw  (tflJtx-, 
■chedules  of  the  (ieoloj^ical  .>Jurvey,  and  upon  these  are  to  he  re- 
ported in  deUil  ttte  etatiatiGaof  production  of  the  tnuioaa  minerale, 
with  other  Intonaatioa  anindieated  on  eaeh.  They  are  ennmeiBted 

at>  follow!!: 


Cokr,  by  priMturt  (ilaiili. 

Ifatwe. 

andianatflcw 

Ttapnek. 

FatlsiT. 

BuMbtra*. 

MtMnI  mten, 

Bliicfti<kni-. 

Liiiivf'lone. 

De#p  iiiliic  1  (irfcloiw  mot«l«i. 

Hulplinrlf-  anSd. 

Rnliirlinci  wutk* at  mioeii. 

Barjte?!. 

piaorr  nnd  Mulhee  ada«a 

Ulmml  pmiuu. 
Mica. 

LooalorcuMMB  ■lltoer  mtm 

Salt 

(pieclaiuinelili). 

rlWI|lil«t>-  rix  k. 

N'Miimt  (nw. 

EiKcrf  xnij  r'lniudulD. 

inm  i>rc. 

MlllHii.n-.* 

Miinj{i«in>c  urv. 

tnUi,  UiT,  jftUil  IltlllllMtliill. 

<^M|>!iioiio  nndlale. 

neehMM  atones. 

Bituffilnoiu  coal. 

inner  nlMnhi  (»  scneni  ten 

Anthmeiteewd. 

Ibe  modaction  of  all  «(b*r 

Coke. 

oet'tBdudtd  In  the  ioNfoliii 

Ivoomnn  Euhihated  nioM  Cnnna  CUinr^. 

21.  ttf  the  aliove  min<-rals  and  subji'df  of  itnpiiry  l>y  the  tieo- 
logical  Sarvej'  it  hae  be«H  deci<l«tl  tu  eliminate  irout  the  CVneoH 


inquiry  the  following:  Hrli  k  iind  til<-,  coke,  coke  in  hy-pniduct 

planti;,  Ra*<  tar,  atui  mhh  lia,  minenil  «at<'rs.  pi.urry  ^uli,  and 

sulphuric  acid.  Suiuli  placer  jsold  mines  ut  whicli  Iph-  than  two 
wajH'-earuera  are  employed  an-  al><o  to  lie  eliuiiuate<l  froin  t  in-  Cen- 
sus inquiry.  S|>e<"ial  auent.'<  ar»^  instructed  not  to  ohtaiu  return* 
for  thcH-  industries  ui>oii  the  Censns  s<-tu'»lule. 

22.  It  i«  very  eaaential  that  the  Geological  Survey  and  the  Cen« 
ana  Office  at^ednles  be  tranainittad  tofetlMr. 

M ivran  ANb  MANVPAcnrRiita  Innnvrmn. 

2H.  There  are  several  hnincliei' of  miniiiir  in  u  hich  the  mincnil 
prtHlui  t.s  do  jii.t  rs'.u  h  the  nuirkct  in  the  crude  ojndition,  bat  are 
!=nl>jecled  to  certain  priM-<'St>es  at  the  mine  or  i)uarry  bolOfO  being 
rc^rded  ae  marketable  commoditiea.  These  may  be  procwaipn  of 
railllng,  MpNtnting,  waahing,  baming,  cahdniiig;  or  other  foraia  of 
manubotare.  In  aome  iudustriee  thcae  proeeNea aw  perlonned 
entirely  at  the  mine  or  quarry,  and  Inauch  eaaestbeapedal  atents 

are  inslnu'teil  that  the  census  schedule  should  include  the  statis- 
tics of  euipUiyees  and  wBki-s,  miso'llaueous  expenses,  utid  supplies 

aini  materials  involved  in  t'  n-  ir  work  of  iniuini;  the  cnntc 

nuiterial  and  prei*aring  the  siiioc  l>.r  market,  For  example,  llie 
(ollowinjr  hraneheii  of  miniiit;  aiel  ipiarryiii),'  are  of  this  chiinicter: 
Kmery  and  conindiun  miru's.  where  finishi'd  emery  wlwsds  are 
fnspiently  inanufar-tiinsi;  mica  mine.s,  sheet  and  cnislied  mica 
being  the  finished  product;  graphite  mines,  where  the  erode 
gniphiteisndned;  girindatone  and  mlllateneqnarriee,  where  grind* 

BtOOaaand  milLslones  are  the  fini.shei)  prtslucts;  mines  or  (piarries 
ofkaolin,  dint,  oclier,  liarytes,  maupuie-se,  chalk,  talc,  nnc;i,  molxT. 
sienna,  and  other  iron-oxirle  colors,  where  tin  i  imle  mineral  is 
crtiund  or  otherw  ise  j>re|«ir<si:  marble, granite,  andcilherstiine  quar- 
ries, when-  the  stone  is  cut  and  dnwed,  and  monumental  and  toml>- 
stoues  are  m  ami  facto  red:  slate  (piarri<-s,  where  roofiuj;  slate,  slate 
lilacklsiunis,  si'liool  slatt*,  and  Kinitary  plumhinj;  slate  slnto  are 
manufactured.  In  all  tmh  caaes  ati  tbe  fc>n^*ing and  othen  where 
any  fonn  of  niannfacturing  is  neceemry  at  the  mine  or  quarry 
before  the  product  ia  placed  on  the  market  the  censm  schedule 
should  cover  the  entire  work  of  the  eataUiabment. 

laai'nn'iWKS  roa  Fiuino  oitt  Scrowlb). 

M.  The  Oensns  Office  echedulei  muaO.  Ik  carefully  prepared  in 
oonformity  with  the  geaeial  practice  of  lite  division  of  maanfae- 
tnrea  in  gathering  atatistios  ootweming  mansfBetnico^  street  rail- 
ways, electric  light,  etc  The  agents  who  have  been  detailed  frouj 
the  Census  Office  are  faniitlar  with  thMP  methodj>.  All  qiiej>iions 
II        !•«  carefully  answensl.  and  amouiK^  ri  i..iri.  il  -n  i  to 

cich  inquiry  should  lie  ti-sttsl  indiv»<li::il  I y  iiii'l  air  'i  iln-  lolals. 
Tlie  followit)K  pen<  m  ;ii  t ru.  Ii  ii'^  (n  lilliiii:  n'  >|Tr'ial  Selu-tltde 
No.  (i  will  apply  to  liie  simiiar  |»<neral  feature)!  and  inquiriM  oi 
each  of  the  several  census  M-he^lules. 

26.  Give  on  tbe  flnt  page  of  the  schedule  the  ivaute  of  the  mine 
or  quarry;  ihaahuacilar  of  the  minaial;  the  name  of  tlie  oompaay, 
Grm,  or  individual  the  loeatioo  of  tbe  mine  or  qnarnr 
(«tale,  cotmty,  nearest  dty  or  town,  and  port  oflloe);  and  tbe  ad* 
ilrew  of  the  g<>neral  offic<>.  if  different  from  tlukt  of  Iho  mine  or 
ipiarry.  OI>tain,  also,  the  signature  ami  official  d<t>iKnutiou  of  tlie 
Iterfinn  fnrnishini;  the  information.  The  siKTuiture  of  the  apadal 
agent  should  Ih"  written  on  each  schedule  retumetl. 

|N<J("IltV    I. — C'H;iliA<TKR  OF  OK(i.*.NlXATIO\. 

'M.  I'niler  this  inquiry  slioukl  Ik-  ivportc»l  the  character  of  the 

or);anii!aiii>n  under  which  the  mhie  or'qaarry  is  owned  and 

operattsl. 

InQUIRV  2.— lUWtJU.  SrOCIC,  ik>Kt»,  I)|VlDB.>ill8,  AM>  Aj*sEsSMK.STS 

oiT  IiicoaroaAT8D  CoxPANiaa. 

27.  This  question  does  not  apply  to  any  other  fonns  of  minin)} 
and qiiarryuiKt>rganiiuitiou«  than  iiieor|M>ratt.'<il  com)iauteH.  Aciimni 
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for  the  entire  nmount  of  common  ami  |irefenvd  rtot-k  anil  bunibi, 
nuiH'ctively,  aathorized.  tli*"  amount  <if  i-arh  i»im-<l  up  to  the  end 
vi  t\iv  yvar  for  wlik-h  the  ri'|K)rt  wok  uiu<Ic.  ^iviut;  the  niiiiilKT  of 
earh  c'laiiH,  the  |>ar  value,  ami  tlie  full  anxMuit  of  diviilerulM  ]Kii(i 
(hiring  the  year  on  each  cla-'H  of  xtock  ami  on  liomls.  The  ti>lal 
amuiint  of  a8i<esiementii  levied  hy  or>cani»ition«  known  as  "e8!<et«<- 
nient  eoinpanieii,"  whether  incorporateil  or  iininit)r|iorated,  should 
aliH>  be  repufted. 

Ixgrinv  3.— E>iPix)VKi>,  .Sai..\hii>.  Waiik*,  kti-. 

28.  Account  (or  all  persons*  eniployetl  at  the  mine  or  «juarry. 
both  in  the  nmnu)n-ineiit  and  in  the  operation  of  the  plant.  <>ive 
the  nuiulH>r  of  ullicerH  who  retvive  Hdari<«  (not  the  nuinlH-r  of 
»toekholderB) ,  ami  the  fcrtm  amount  of  their  calaries.  |{«>port 
separately  the  nnnilH-r  and  wagieN  of  eaeh  daw  of  eniploye«>i<  !)|ieei- 
tieil.  The  nilariei>  and  wajceH  Hhonlil  im-lude  hoanl  or  n-nt  fur- 
nL^hed  as  part  <^iMi|ien!iation. 

SH.  Tiie  wai?*-?"  rejwrteil  for  niinerti  or  <|uarryinen  and  Klonecut- 
terw  8h<juld  be  their  net  watw,  and  should  not  include  the  cost  of 
eapplies  fumiKhed  by  the  <iimpany  and  chantetl  to  them,  xurh  at! 
exploeivif,  lump  ui!,  etc.,  and  blaekxmilhinK  char);cs. 

30.  Care  should  lie  taken  that  tliot<e  emploreil  "  ul>ove  ground  " 
and  those  "Ih'Iow  grouml"  Ije  rejHirteil  s«-|Ninilely. 

31.  Amiiunts  paid  for  contract  work  nut  done  by  em]tloyev)< 
hired  directly,  and  the  number  employed  in  such  work,  must 
not  lie  inrlnded  in  this  ilKJuiry,  but  he  re|Mirled  in  answer  to 
lni|uiry  ti. 

32.  The  averajfe  ninnber  employe<l  dnring  the  year  is  the  num- 
ber tliat  would  \ms  rei|uire<l  ut  continuous  empNiyment  for  the 
twelve  months  to  pnHlueethet|U«ntity  iif  i>risluct  rc|>orte<l.  There 
should  Im>  no  diHiculty  in  securing  this  informuti<jn  for  the  pliuit 
of  onlinarA-  size,  but  it  may  l>e  that  the  lar)f»"  conijieinies  keep  an 
itetniiw^l  |>ay  roll,  the  total  only  ln-ing  carrieil  forwanl  fn)m  e«<*h 
we<-k  i>r  month.  In  sueh  ca.-'eH  il  will  lie  uecesmrv-  to  add  on  a 
seiMinite  sheet  the  pay  roll  of  each  wevk  or  month  for  ea<rh  clans 
of  employees. 

Arerttge  nuinh^r  of  uatfftunurt  ut  n/Mrijiiil  tlaity  rttlfntf  itay. — 
This  inquirv'  is  designeil  to  a.«<-ertain  the  average  number  of 
employe**  for  eiicli  of  the  eijfht  i-lafisef)  enumerated  that  receive 
the  daily  rates  of  j»uy  siiecitleil. 

34.  Arrmgf  Mimtift  nf  nti^--f>irnfn  mijiliiiifii  lUmiiij  atch  niimlh. — 
The<ibject  of  this  im|uiry  is  to  obtain  the  uvertifte  number  of  watre- 
eament  employed  dnrin);  i>a<-h  month  il<<  distinKiii.Hlied  from  the 
average  number  employeil  during  the  entire  year.  If  properly 
answcrol,  it  shows  the  variation  in  the  number  employeil  at  differ- 
ent i*ai.«ons  of  the  year. 

InXIL'IHV  a.  —  METIUtOOF  r.WMENT  KOB  MiNIXIi  OU  lil  ARRVINIl. 

35.  This  intjuiry  Li  intended  to  elii'il  infonuation  repinlini;  the 
manner  in  which  jwiyment  is  made  fi>r  mining  ori|uarrying  when 
not  done  by  the  day.  It  has  an  im|K)rtant  lK>aring  u[Min  laborand 
wages  in  certain  branches  of  the  mining  industry,  fiarticularly  in 
coal  mining,  and  should  be  verj-  inrehilly  unsweriMl.  The  manner 
of  payment  fi>r  the  clam  of  work  refemil  to  is  Hniii'times  dlffcient 
•t  the  same  mine.  This  shotiUI  )h>  n'|>ortt'il  if  not  done  by  the 
day,  with  the  average  nundier  of  men  engaged  and  the  total 
■mount  iMiid  for  such  work,  also  any  allowances  that  may  Ik>  made 
in  addition  to  the  regular  schedule  of  wagtis  for  ditlicull  mining  or 
other  considerations. 

I.Sgl'lHV  5.— TiMB  IS  OMni.*TH>N. 

The  object  of  this  ini|niry  ia  t4i  asi-ertain  the  time  that  tlie 
mine  or  quarrv'  was  in  o|ieraliun  during  the  year. 

Ivqi'iHV  6. — Contract  Work. 

37.  Extenfiive  improvements  or  development  work,  such  as  tun- 
neling, shaft  sinking,  boring  tent  holes,  etc.,  are  frei|uently  let  mit 


by  cont  ract,  and  are  not  done  by  regnlar  employees  of  the  mine  or 
quarry.  The  amount  [laid  (or  such  work,  the  avenge  nuuilierof 
men  engaged  and  the  numlsTof  days  eiiiploveil,  should  be  re|)orteil. 
Althiiugh  the.  lK)ok  ai-oounts  of  such  work,  except  the  amoimt 
|iaid  for  it,  are  nut  kept  by  the  mine  oi*eralor,  it  is  thought  that  a 
correct  estimate  of  the  average  number  of  men  engaged  and  the 
I  numlier  of  days  employeil  can  Ije  furnished. 

!  lN«il'IRV  7.— •Sl-PPLICS  ASD  MaTRHIAL8. 

! 

;i8.  The  actual  cost  of  all  .xupplies  and  materials  used  during  the 
year,  including  freight  paid  on  the  Mime,  niust  U'  reporteil.  The 
<-ost  of  the  fi>llowing  materials  should  lie  re|>or1e<I  under  this 
im^uiry:  l.nnil>er  and  tiiidK-r  ui^^l  fur  rcimirs,  mine sup|Nirts,  track' 
ties,  curs,  and  for  all  other  purjKjsfs:  iron  and  I'tn'l  for  blacksmith- 
ing,  rail.",  fiiigs,  slecjiers,  etc.,  for  tracks  and  repairs,  [wtrts  of 
machinery  and  tisds  used  for  renewals  and  re^iairs;  explosive's. 
I  water  for  l>oilerN  and  for  other  purposes,  fnel,  illuminating  and 
lubriciiting  oils,  machinery  supplies,  etc. 

39.  It  is  frequently  the  case  when  the  crude  mineral  is  iml 
through  a  process  of  milling,  reflning,  calcining,  or  other  manu- 
facturing at  the  mine  or  quarry,  as  at  gy|)sum,  limeiitone,  and 
i?enient  quarries,  that  cnide  inateriul  is  puri-ha.>ieil  frotii  other 
mines  or  quarries  that  are  not  ei|nip|ieil  for  such  work.  Tlieqmui- 
tity  and  cost  of  material  hi>  purchased  should  lie  separately  reported 
under  this  inquiry. 

IxviriRV  8. — MwcEti-ANEorH  Kxpknsrs. 

■10.  .\ll  items  of  expense  incident  to  the  o|ieration  of  the  mine 
or  quarry,  not  ac«-ountc<I  for  under  Inquiries  3,  4,  *),  and  7,  must 
be  re|«orted  under  this  inquiry.  Care  should  lie  taken  that  royal- 
ties paid  for  mineral  taken  out  from  leased  land  and  other  forms 
of  rent  for  the  mine  or  quarry  t)e  reisirteil  HC|Kirately  under  the 
first  item  of  this  inquiry.  I'nder  the  m.-coihI  item  sliould  lie  re- 
|sirttil  all  other  miscellaneous  ex|>enses,  such  as  taxes  on  n-al  and 
lienmnal  proi>erty,  insurance  on  buildings,  interest  on  Isirroweil 
money,  etc.  Do  not  include  any  ]Mirlion  of  the  freight  rei>orte«l 
under  Inquiry  7  us  iwid  on  Mq>pliiv  and  tiiaierialik 

lNi»fiRV  9. — I'noiniT. 

41.  .\s  stated  in  a  prtn-eding  ]Miragraph,  the  statistics  of  produc- 
tion will  Im>  re|Mirtiil  in  detail  on  the  scheiluleH  of  the  (ieological 
Survey,  and  only  the  total  quantity  and  total  value  will  l>e  re|Mirteil 
on  the  Census  .xchedule.  The  iigun>s  on  Uith  schedules  must 
agree.  The  value  re|H)rte«l  should  be  the  s|iol  value  f.  o.  b.  at 
mine  or  quarry,  excei>t  in  the  returns  of  rmtural  gas  wells,  where 
the  price  to  the  consumer  should  t>e  given,  as  obtained  from  tlie 
books  of  the  i.'ompany. 

InUI'IKV  10. — ToVViCK. 

42.  Under  this  inquirv'  should  lie  reporle«l  all  mechanical  power 
employeil,  either  owned  or  rente<l,  including  the  numls-r  and 
horM>|iower  of  all  engines,  motors,  water  wheels,  etc.,  U!<e<l  for 
ventilatittg,  pumping,  hoisting,  derricks,  surface  iiuichinery,  ami 
all  other  |Hir|KRies. 

43.  Care  should  lie  taken  to  report  correctly  "Power  ownefl" 
uiid  "  Power  renteil."  When  an  entire  plant,  including  engine  or 
water  wheel,  is  rente«l,  tl>e  i>ower  thus  controlleil  is  to  lie  reganled 
as  "  Power  owneil "  and  entere<l  under  Ida.  "  Power  supplied  by 
other  establishments"  (10c)  should  include  only  cases  when-  the 
mei-hanisni  generating  the  piiwer  is  in  the  control  of  another  f>arty. 

44.  The  foregoing  instnictions  will  apply  to  all  inquiries  in  the 
Cetisus  schedules,  extvpt  several  s|>ecial  and  additional  inquiriei) 
iwculiar  to  certain  branches  of  the  mining  indu-stry. 

Instnictions  for  aifwering  those  sjieiial  inquiries  are  given  in  Ihti 
following: 
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MIN£S  AND  QUARRIES. 


BFBCIAZ.  6CHEBULB  KO.  B.-OOAL  MIRES. 

4\  In  addition  to  tlie  •lcUil(H|  infornialioii  rfliitiiip  tn  tiie  prod- 
iict  of  coal  mlnefl  providoil  (<>r  in  the  .«cl)filiili'>  of  tlie  Gwilo^iical 
^^iirifv  in<lor  Inquiry  ft,  :i  ili.'  <  Vnimy  schediilt?  tl>e  niinilipr  of 
cars  ot  run  of  mine  ccml  taken  imin  the  mine  ciurins  the  yt-ar,  ami 
the  average  cajxicity  of  thu  uiiiio  i-jirs,  in  |«)iin<i-'',  should  lie  re- 
porteJ.  TliiB  information  in  iranily  afii'fii'ible,  and  ♦•an  Iw  )(iven  in 
all  cases  with  little  tronlile  l»y  the  foreman  at  the  colliery. 

4a.  Ttie  iDfonnatioa  called  for  in  Inquiries  II,  12, 13, 14,  and  15 
rehtaa  to  th*  AquipiiraBt  of  the  mine  end  can  lie  readily  given  by 
the  foreman.  It  \»  impdftuit  tliat  caaipiet«  infonoatioa  be  given 
in  reply  to  theeie  inqiilrlea.  Tiie  rate  of  myalty  pi»r  ton  sfaould  be 
L'iM  M  iinilc  r  Inquiry  Iti,  if  juiid  on  all  or  part  of  the  outjiut  of  the 
mine  liuriug  the  year.  The  total  amount  m  paid  idiuuld  be  re- 
|MTled  tinder  Imjniry  Sk 

SPECIAL  SCUEDULE  NO.  9.— PETiiOLEUM  AND  -N  ATURAL. 
GAS  WBUJS. 

47.  It  i«  till-" ■rl.itit  that  iMmplete  :-;:ili-riiMl  ir.dinna'ion  reiianl- 
injf  the  Rt'tra^'i' I  I] larity  for  crude  petnili  iiui  at  tlit-  •u.iU  and  the 
di'v<>lr.piiii-'it  iuiil  i-x|il-irati(Hi  v,:,rk  done  during  the  year  and  the 
re«)nit5  of  that  work,  m*  evkleneed  by  the  nuniher  and  condition  of 
wells  drilled  during  the  year,  be  reported  in  reply  to  Iniiiiirie:^  10 
end  11.  Deecribe  fully,  alao,  ttie  diminution  of  pieeHue,  if  any, 
timt  liae  ooGoned  dniing  tbe  year. 


SPECIAL  eGHEDin.K  NO  in  -<Mi  n,  u.VER,  LEAD,  AND 

COI'I'KK  Mt.NKK. 
XNaumr  2. 

48.  Tfais  inqoiiy  eiuHild  be  eneweied  in  ell  caeta  wtwn  the  work* 
ing  of  A  mine  was  diatxHitlawd  fore  oambwot  yean  and  eabae- 

qiiently  resume*!. 

iNQriKV  9.—-yincKLLAjncim  Bxpemn, 

40.  The  four  iteniHof  rent  specitie<l  under  this  ioqillry ihould 
be  reporteil  sepamiely  in  caee  the  owner  of  tbe  mine  and  mitwrul 
lands,  tbe  party  vho  erected  the  mining  plant  and  developed  tiie 
mine,  and  the  ogw-rator  are  difierant  penonBi  and  the  leaeee  is 
lequlred  to  malce  wparate  luiymcala  to  the  patentee,  to  tbe  derel- 
opment  <-omiiany,  to  the  tunneling  OOtnpeny,  etc. 

50.  The  anHwerw  should  in  all  casen  l>e  obtained  from  the  mine 
operator,  but  tin'  ;i  lilri's-x-  .f  r':ir  i  vvm  i  :iii.|  le^wr  from  whom 
the  operator  holii.s  lu.-<  iwi.-<.-  kIi  iuIiI  uliuuiusi  for  reference,  like- 
wise the  a<Ulre.«M  of  the  1niii>eling  (<t^iin|)ariy. 

51.  In  case  tbt  mine  in  worlteU  by  tbe  bydraulic  uiethotl,  the 
address  of  the  oirner  of  the  water  plant  should  also  ba  obtained 
for  refereooe^ 

tS.  If,  in  ad^tion  to  tbe  ibnr  itema  of  mit,  oilloea  or  any  other 
fadiitlea  are  ranted,  apedly  each  kind  and  etate  the  total  amonnt 
paid  in  tlie  ooinun  raeenrnl  for  the  iNune. 

Ki.  If  two  or  more  itema  ot  rent  ure  paid  in  one  mm  totlie  mne 
party,  giv«  tbe  amount  paid  and  titate  for  what  it  la  pai± 

lawmnr  Tft^^PnODincT. 

Chou  vahu  tfmttaOw  foutenU,  at  rrpmltd  to  the  ttidfrf  SMn  Oto- 

hffinil  Sunrii. 

Dediietioiif:  Chartje-t  fur  Irniliii^nt  mul  frtiijhl,  jift  lt»i  nwl  loUil. 
Set  vatuf  of  mining  f>ro<lud. 

54.  The  Brosc  Value  of  the  metallic  cohtt-nls  of  the  jiroduct  in  to 
be  tran.sferreil  to  this  sche<inle  from  the  «cheilnlet-  of  the  rnile<l 
States  (iea^lottii  al  Survey.  In  order  properly  to  answer  this  imiuirj-. 
it  niuiH  therefore  l>e  read  in  wnjunction  with  the  wlie«lulef  of  the 
Ocologioal  Snrvcgr;  tliere  i«  ooeei^hednle  relating  to  "  Deep  mines" 
■nd  amrtlier relating  to  "Placer  and  enrfarf  mines." 


•Vi.  Ihrjt  »i.  < — The  product  of  dt-ep  niine.'<  iw  ore.  Orel?  either 
«jld,  treated  at  a  mill,  connecteil  with  the  mine,  or  treated  at  a 
custom  mill. 

I     B6.  The  cnstamary  method  oi  settlement  for  ore  parchaaad  lif 
j  Manifilei%  amelteie^  ete.,  is  the  fbllowliig:  The  dm  are  mmpled 
and  tbe  oomtenta  el  eaidi  metal  are  determhied  by  i^Kiy .  All  the 

e<M  ctmtafned  in  the  ore  ia  paid  for  at  a  atated  rate,  usually  ver>- 
near  tin  ml.  Iiv  the  I'niteii  State.a  mint..<  fr      ly  ml  . i-.r 

iinretined  imliimi — iliat  in,  abf)Ut  .?2fl  per  oiiuf  hn.  liii- wUi  r 
ointent.s  are  jiaid  for  at  the  current  Xew  York  [  rii  .  p.»r  ounce  fine, 
with  a  discfiunt  of  a  few  per  «*nt  for  Io*j=e«  in  Kimelting,  etc  Haw 
ntetaU  t-ontaineil.  in  the  ore  are  (laid  for  at  a  ntated  price pertinit 
( |ier  (Miund,  or  ]K-rcenta>!e  contained  in  the  ore). 

57.  Kmin  the  enm^  value  of  the  metallic  mnteuts  thna  compotod 
deduction  is  made  (or  worklqg  eoaH  and  freight  at  a  stated  rate  per 
tonoton.  Tbe  halanoB,  after  making  these  dedncti(ine,ie  the  net 
vslneof  the  ore  f.  ow  h.at  mlne^  for  which  payment  is  made  by  tiw 
parcbaser. 

bii.  The  (leological  i^rvey  sphednle  for  "Deep  mbiaa"  oootaina 
the  foUowini;  inquiry; 
"4.  Total  bullioM  rnu-fu\^  ..;  iiKn'.,-       ..  ,1.1  ..,  ii.  ;»teil  in  1902." 
59.  If  the  ore  wa.?  koM,  the  sjx-cial  a^ent,  after  entering  on  the 
'  (ieoloKical  Survey  ncbedule  for  "Deep  minw"  the  rjnantities and 
I  •Kow  valaee  of  tbe  peedoos  and  Ixiae  sietale  contained  in  the  ors, 
i  nilltnna(Brtiw"1Malniliw*'fnntliatadMdulato%etdal8^ 
nle  Nou  10^  entering  it  in  the  Maiik  spaee  agtinat  "Oroai  valne  of 
metallic  contents,  as  reported  to  the  ITniMd  Stales  Geological 
Survey," 

♦SO.  Xcxt  enter  under  "DwhictioiH"  tbe  oharf^  for  treatment, 
|)er  ton  and  total,  and  freigh'  i..  r  t.  .n  and  total.  I'niess  thi-  rai.  i 
per  ton  underwent  a  change  daiiag  the  year  1H02,  the  total  tuu«t 
be  ctpial  to  the  rate  per  ton  nniltiplied  .v  t!».  t  jtal  aniount  of  oro 
wild  in  ISHW,  reporte<i  in  answer  to  Inipnry  2  on  the  wheilule  of 
the  (ieoloirical  .Survey. 

61.  Tbe  "Net  value  of  mining  product"  is  equal  to  the  total 
amount  realised  by  the  mining  company  for  all  one  sold  during 
the  year  I9W.  The  amooTit  should  be  faiaished  by  the  manager 
of  ^e  mina  It  must  be  eqnal  to  the  gron  value  reportadtothe 
Geological  Survey  lea;  charges  for  treatment  and  fteigfat  reported 
under  this  iui(uiry.  Tf  the  h«lancod<MS  not  agree  with  th»  atwwer, 
the  diwcrepaiicy  will  imlicate  tliat  some  of  the  answers  are  ino<m- 
plete  t>r  iiii-<:irrect.  The  mi.itake  should  he  corrected  before  leaving 
the  eytahlishnient. 

t)3.  If  the  ore  i^  •.ri-.ni-.i  ni  u  n  ill  o|K^rate<l  under  the  xame  man- 
agt  iiii'iil.  .1  ii.|K.rt  ,.ii:iiil.ir  t.. -liH  foregoing  should  he  made  when- 
ever sfj.ir.it.- .n.i.iii.t- un-  for  the  mine  and  the  mill.  If  this 
is  not  ]* .^-.-il.Ii'  thi.-  Ill  |u:r\  i«*<l  not  Iv  :i!i^^w •  i I.  iiii.'.  an  ;i!jr-iver 
will  1«?  given,  covering  iKtth  the  mine  »ml  tbe  mill,  on  r?|iecial 
Sclunlule  No.  11,  under  Inqiiiry  S). 

03.  If  the  ore  i."  treated  at  a  aistom  mill  and  the  bullion,  con- 
OentMtee,  or  4>lher  proiluct,  after  lieing  returnct)  to  the  mine 

opentoTt  are  sold  to  a  smelter,  the  total  charges  for  treatment 
ahonld  ba  rgMirtsd,  indadhig  both  the  cee(  of  milling  and  the 
smelling  «imigee;  the  freight  should  to  snch  ceae  likewise  imstode 
both  the  cost  of  csrriage  to  the  cnstom  ndll  and  tbe  freight  cfaaiges 

made  by  tbe  smelter. 

(H.  Itocer  nnd  rurfarf  minfr. — Most  of  the  placer  gold  finds  its 
way  into  tbe  Uniteil  Stotes  mints  and  assay  otiices,  and  is  |iaitl  for 
accorviing  to  weight  and  linene^s  at  the  legal  rate,  a  small  charge 
lioing  made  for  rctining.  Tlie  crude  gold  or  du-'  u  liii  ii  ^.m- -  to 
j>rivate  smellers  and  re lineries  is  paid  for  at  a  fixed  t-Mi-  |"<t  i  rude 
ounce  for  every  pntducing  district.  AciNirdingly,  if  the  gold  du^^t 
L«  deis)sited  at  a  rnilinl  State.«  mint  or  assay  oHice,  the  value  on 
tbe  sch^ilule  of  the  ITnited  States  Gwlogical  Survey  sbouUl  Iw 

given  at  tbe  full  legal  rate  of  $20.C7  per  ounce  Hoe,  and  tbe  mint 
'  charges  should  be  entt  reil  on  S|)ecial  Schedule  Na  10^  under 
,  "I)t.iluctions,  rbargcx  for  treatment." 

l>.^.  If  any  values  are  obtained  from  tailings,  the  s^amc  should  be 
I  added  to  the  value  of  the  gold  product,  and  tbe  total  should  be 

traaafemd  to  Spedal  Schedule  Vo.  19. 
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(III.  If  the  dlWt  U BOld  to  a  ptivatt-  HtneltL-r.  llu'  vuluc  ^'ivt-ii 
will  be  lluit  fixed  per  oance  nude,  us  exj^Uined  al)ov«;  the  tpeM 
tgeat,  after  tmadgnittg  tb*  Muna  bom  tbe  Mbadnlaot  the  Geo- 
logical $Dmy  to  thii  Kliefl«l«'«  thould  writa  in  tba  bliok  apaoes 
wider  "DedoctioM"  the  word  "None";  the  groai  Talne  of  metal- 
lic ••fint«-iitstn»iHfiTn*'l  froni  tli«-  m  IhiIiiU*  <if  tin- <  iiniIh);!!-:!!  Survey 
ehdulU  Ir-  n-^it-atfd  iu  the  blatik  ruservcd  for  "'Xet  value  u( 

miniqgpiradueL" 

iKQiTunr  n.^NAiia  akd  Addbm  or  Mill  m  Woani  at  Wdigb 

TUB  Oni:  lh  Tiikatei). 

67.  If  the  mill  at  which  tbeore  is  treated  if  oporatwl  l>y  tin-  *»uti- 
mining aompaay,  atata  the  iiict  in  amwer  to  thiw  iuquirr. 

6fL  If  tba  on  la  tareatod  a(  a  cvatom  mill,  atata  "Tr«at«d  at  n 
cn«tom  mill,"  and  give  Iba  name  and  addiCM  of  tbe  nuiMh 

m.  If  tlie  onto  wMi  Mate  "Bold  to  (givingname  and  addrattol 

buyer)."' 

70.  If  it  i»  d^MMilad  at  a  United  Statea  mlntor  anajollloe,  itate 

at  wliii'h. 

71.  "  full  methixl  i«  Ibf  irrr  foiiri'iii  d /nm  llif  iiiitif  lt>  the  mitif 
The  method  abonld  bedescribt><l  only  when  the  mill     liHUted  in 

tbe  vidnityof  tbe  aiiae,  for  exuntpU^:  liy  nation,  )>y  tntm,  by 
•team  or  clectrie  railroad  oonnectiiig  the  mlna  with  the  mill,  «(''■ 
If  tbe  on  iaahiiiped  by  freigbt  or  expiaia,  atato  tba  iact 

ImivniT  12.— MiaaaAL  Lanim. 

72.  Tbia  Inqofiy  ia  intended  only  tor  "Ubweal  tanda"  wbkban 
held  under  a  patent  from  the  United  State*  land  Olfi«9e^  or  nnder 
a  k>eation  certificate,  and  not  for  any  oih«  nal  catate. 

iNOriBY  13.— Wathi  Pmkt. 

7!l.  Thin  inquiry  rdato'  only  to  liydranlicminea,  or  aneh  as  weru 

forni.  rly  u..rk<  <i  by  tbt- liy<)raulir  in<>thod  am!  haVO  ainOB  tunv^l 
their  wultr  ;.l.uit  into  a  !<our«'»>  of  inolive  iiower. 

Lsqt'uiv  H. — LENiim  of  Railsuau  TuAtuw  Otriiiui. 

74.  All  tracks  dhouM  be  icfiotted;  tboae  owned  by  tbe  mninr 

cniupuny  itfi'If.  ^it  by  a  railroad  ctmaiuny  wliuM  atoCk  ia  beld  by 
the  mining  tnn)|jan)'.  fr^tatc  st>|iamtt.>ly  thu  It'ngtb of  tmdn  on  the 
aarbKeaiidiindeigtMUid.  If  no  tnckaan owned, anawer  "Kona." 

IimVIRV  IG.— IfACniMlOH'. 

~h.  Stuti-  Mnml>or  of  inachim'?'  if  •■■Ar',  flasn  and  kinil  of  iN>wer 
by  wbicii  Ihcy  arv  operated.  l>o  "ot  give  horauiiuwiir,  which  muiil 
be  npoited  nnder  Inqtdiy  IBw 


8FBC1AL  SCUKDl'Li:  X<).  11.- T;Kni-(Tl().V  WORKS 
lOTIIKK  THAN  SMli.LTKK.<). 

76.  A  M  ;.:ir;ii.  ii-port  iimst  l)f  umilu  on  tliij*  whctliile  for  every 
redllfti  11  .Si  rK-  A  ii-  nu  r  i|  rratnl  indB]i«'ndetiHy  or  i<iintly  w itli 
H  mine.  Ill  i'int',  liu»<  \  >  r.  ii'  wpurute  ueeoiuitu  uro  kept  i<jr  llu- 
mine  an<l  the  work.-*,  :i  full  report  eoveritia  ImjIIi  choiilil  be  iuu<le 

on  S)M>eiHl  .^eheiltile  N<>.  10,  leMving  Inqoiry  10  on  that  Bchednle 
muuteiwenxl.  unil  uifuery  ^hoold  aleo  be  given  to  IiiqniHB84, 6,  v, 
10,  and  12  on  tbia  adiedule. 

I.Vgl  IHV  o 

77.  Tbia  inquiry  Bhould  be  aoawered  only  where  ilie  ptoduet 
of  tho  rednetion  works  ia  Mpipcd  for  farther  treatment  to  aoma 
otber  cnatom  mill  (for  ejcample,  when  eonoantratca  are  ticatad  at 
a  eyaniding  millK  or  when  tba  prodnet  of  tba  mill  ia  treated  at  a 
cnalnn  arndter. 


IiKitnBT  6.— HATmuia. 

7K.  SInlf  rhnrni-tfv  i>)  nxilerinU  rwrl.  uhMer  <>r\\  Inilini-,    i  ■  ''.t 
mill,  riiih. — Tile  aii.-iwer  should  euumerateall  luaterialiH  tho.ae  coiu- 
fniiii  the  e<im|iany'.4  own  mlnee  aa  well  aa  tboae  boogbt  or 

tri'iituil  lor  eustonierM. 

7!t.  T<4«t  mm;l  finlfntn  itmi  mini'  ,>(  nil  iii'ltfrinh  lf,uiihl  in  l.'tO,'. — 

The  anawer  to  this  inquiiy  ehould  b«  confined  tu  audt  matetiala 
only  aa  wen  bought  bun  other  peiannB. 

The  method  of  settlement  for  parchasetl  ores  in  fidly  dt.scribe<1 
in  the  instmctione  to  Special  Schedule  No.  10,  Inquiry  11),  to  which 
refareooa  ia  hen  uade. 

iMQvnnr  9< — Pnonror. 

KO.  't'roMt  Jijluf  of  mrtttttir  eontentu  rejvirled  '"  '/i.  '  r.  ^Aij*j*cnt  SuV' 
<f>l. — The  an--<>ver  to  this  inquiry  m>i.«t  Ik'  tr(»ii.->iefr».'<l  from  the 
si  beilule  «if  the  <  ieolnjiii-al  Snrvey  rclatiu);  to  "  lUfluetioii  workn 
at  luine^,"  or  from  that  relatinn  to  "LtHiil  or  etoxtoni  miliN  or 
gmeltiag  workjt,"  as  tbe  ihh-  may  be.  It  shnnld  lie  ren>enil>eretl, 
however,  tliat  Special  Schedule  No,  11  appliea  only  to  "Badnctiou 
worka  other  than  smeltere."  Special  achednlaa  Minting  to  amelt- 
I  en<  will  baplaoadinthahandaotaiiMWageataln  parQcnIarcaaea 
only. 

hil.  In  order  that  the  information  wanted  by  thiM  oftiee  be  prop- 
erly trmisferr»'<l  from  tbe  !sebe<lij|e!4  of  the  ( j«H)ln)iiral  Survey,  the 
f.illowinif  in«truetioiia  iihi i  :!  !  \«-  .  iiref ally  noted.  The  uietho<l  of 
m'Klemeiil  for  ojncentrutei-,  atiuilmm.  cyanidei:,  crude  bollion, 
etc.,  in  Miniiliir  to  that  desiTilH'tl  in  the  instriirtions  tO  Spodal 
tjchednie  No.  10,  Inqniiy  10,  to  which  reference  ia  made. 

82.  BtAuHiim  worir  of  mina. — ^In  tbia  eaae  tbe  produet  will  ba 
reported  on  tbe  foUovlng  ionr  acbednlaa:  (1)  Sehednk  of  tiw 
Oeotoitical  Surrey  reflathig  to  "Deep  minea."  (2)  Scbedulaof 
the  4o>iloi;ienl  .''urvey  relatinji  to  " Kt-«bictioii  worki"  a(  minea." 
i;{i  OufiU!' Sehitlule  No.  10.    (-t  'l  CeDWii' Seliednle  No.  11. 

^:;  Ii',  ill  iiii  1  li  III  til  Iht  i>ri  s  r:ii:n' I  mid  nulled  by  the  same 
eoiii|jauy  a  pun  of  jirixlUi-l  ot  ilie  mhictioii  works  is  fnnn  pnr- 
chaaedomb  Ul*'"  bulUon  eontent.>(,  n>[>orted  on  the  tirnt  iif  the 
aboTe-eomnerated  w^biHlnlw,  will  Kive  only  thn  product  ol  tlie 
oompany'e  own  mines,  and  the  bullion  contenti  reported  oa  tba 
aeoood  ecdiednle  the  whole  product  of  the  rsdnotionworka.  Tba 
fonner  aiioQld  be  transferred  to  Special  Schedule  No.  10,  and  tba 
latter  to  Special  Schedule  No.  II. 

84.  CW'/m  material, — Wlml  hu*  lieen  Kai<l  in  roferenee  to  pnr- 
i'hii.>^  oreH  likewise  applies  in  the  even",  it.  inL  lition  to  the  ore* 
luineil  l)y  the  same  company,  ciLstom  oTfa  were  ireateii  by  the  re. 
(luction  workf.    In  nmj)y  ease)*,  however,  the  nmtia^'inent  of  the 

i redaction  works  tuunu  iufuruiatioii  to  the  metallic  contents  of 
enatom  tnea  treated,  beyond  their  tonnage.  Whenever  rustotu 
ore!<  were  among  th»  uatariala  treated  at  the  lednctioa  wotIol  the 
siMt-ial  agent  ebonld  aaeertadn  whether  tbe  birilioa  oontenla  <k  tbe 
!>Hme  are  or  are  not  included  In  tbe  amounts  and  va]uei>  |!i\  en  in 
the  sclieilule  for  •'  Roduetion  worku  at  mine*;"  and  in  Intiii^ferritiK 

•ill-  ■.  .li  II.-  ti,   >|i,-iinl  SchlHtule   No.  1 1 ,        |ui  I  V  v.  iir  \vril« 

iiii:iiv.riui.i-jv  is.iu-1  "IVixiuct"  the  following  wonls;  "  incluibtig 

priKiuct  of  custom  onti,"  or  "not  inolnding  product  ot  enatont 

on'>.,"  ii"^  tlui  <'iwe  limy  1h', 

(ii  tttiMjinit  Stirn  'i  >wli"l<ile  rfliitiDf)  to  "  lomi  or  r>i»ti)m  hiilU  or 
aiiifllimj  ii„rtr,"—\^  Mated  above,  re]>orts  from  .■"ineltere  are  not  to 
U-  lnmsferre«l  to  f  pecial  Schedule  ?«<i-  1 1 .  The  iM!<truetion!i  i^iveu 
aliora  in  relation  to  "Coatomnutteiiala"  likewiae  apply  to  milla 
not  ooanected  with  mlnaa. 

[K4t)tnv  IC— Ccanu  Woax  Ooim  bt  tbib  flwABUsnwiiy. 

M.  Repast  sapanlaly  tba  quantity  tnated  of  (1)  on.  (<)  oon- 
oentntoaoF  otber  mataiial  pawvioudy  treated  at  otber  ndttclion 
works,  (S)  talHugB;  etata  tba  total  amount  raoelTed  for  tbe  tieat- 
mentofeaieli,  axdnrfwof  tnelglit,  and  tbatolalfnightp^oinaacta. 


^ir,;'i-,-H  hi.   (  ^ 
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mma  and  quabbies. 


iMauiH  12. 

S7.  Ct'iVc  till-  wIdreoHW  ami  rharai-UT of  ortahliHtmiciit-  I'l  uliii  h 
the  iiriHliii  t-'  \\i»re  «old  or  shipf**!  for  treatment,  l<ir  t'xaiiij>lt»: 
(Jold,  ti  ■  ttii'  riijt<-<l  Siiitcs  riiiiit  isi  I  H  iitiiiii '  -ia  t<i  tlie  (siiiflter 
of  (I14UIU;)  at  (location);  cuncviitnitiM  from  lailiutps  cyaiutliug 

plnit  of  (tMHue)  «t  (lOMtfon),  etc 


&P£CIAi4  SGUEDULii:  NO.  H*,  AUMiNmTKATlVK  A.N1>  (iKN- 
ERAL  OFFICER 

08.  As  jwTOWMly  «xpbiiiieil,  tin*  agfasAtde  i»  intended  for  tha 
genend  office  rqwrU  of  wtabliabnwntoopemting  more  thtn  one 
plant.  In  naeh  earn  great  care  ehould  hn  tak«n  that  no  data  In- 

rlnd«><l  in  tliiii  !)i'h(><lnlt'  \w  ini'lmlrd  in  any  of  thi>  n-jiortc  for  tlu> 
individual  mines  or  <|iiiirrifH,  and  all  <latac'lmn^>Hlil<' tuaiiarticulur 
iiiiiu'  or  ({(larry  t^hould  l)e  iiu-lnded  in  tlii>  report  of  that  pfaint  ami 
not  iu  liiu  ailuiiuitiirative  or  guueru I  otUttt  rajiort. 


SI'KCIAI.  SCHKDI'l.K  NO.  <!!>,  STONK  til' AKKIKS. 

80.  Till*  Kchedule  in  HUpplcmeatiil  Iu  8(i«fial  e^eduto  No.  6,  for 
thi>  repdirte  of  atone  quairiM,  and  ihonld  in  all  cum  be  irturuad 
with  the  complete  report  of  aloae  <Iaa]Tiet^  It  nhonM  contain  a 
full  deopription,  a«>  provided  on  the  blank,  uf  all  <|ii:irrvitit:  and 
Kli)nL'-dn»inK  iimiliinc>'  in  If  mk  Ii  mai'liiiio  lire  iiol  u-«>d. 

Special  Scheslule  Xo.  (ib  should  l>e  r«iirM»sl  mntainiug  a  ^tati-llieut 
tothatdbet 


Itl'.  Ill  I  'i|>)  ek  (iiNiire  ti>e  Kiio'ew  i>f  tlif  •'•n>|n'i-iiii<>ii  U-i«<<it 
the  i  «~itli>^»<al  Survey  im>\  tlie  Cen^'Oi"  <  IHiiv,  in  t  ikini;  tlie  irii"!!* 
of  lulueo  and  qiuuTies,  there  miiet  be  p(^r^««■t  iiKretmient  between 
the  publiahed  reports  of  the  t«-o  bufeani<i.  To  secnie  thi?,  and  tn 
minimise  the  work  of  correBpondeDoe,  rorret^ioo,  and  re\-irion, 
the  utmoet  paltw  ebonid  be  taken  to  obudn,  for  all  branche*  of  the 
I  iiivi'.'tiKution.  i-ornt  t  n-ttini!^  in  whieh  theanewere  Iu  the  variouH 
;  in<|uiri(>H  will  I'onforni  to  eix  h  other  ami  harmoniae  throughont. 
Carefnl  ^tn  iy  ii mid  lie  civen  toall  inatmctioDS  relating  to  the 
work  oi  Die  M|K.i'ial  ageutn. 
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INSTRUCTIONS  FOR  KDITING  A 

C;  EX KIIA  L  I XSTU I  ( TU  )XS. 

All  cnrm-tinns  or  ailiUtiotiM  to  wheduleH  Khniiiil  Ih^  ma<le  neatly 
aii'l  plainly  in  rc<l  ink.  i 

No  I'hanite  or  von'et'tion  of  inijiortAiK'e  fliooM  W  tmu.lv  i-xit-pt  ' 
on  the  lulviiH?  of  the  i-lerk  in  I'hitrgi-. 

Wlifuever  tvnt»  art-  re|ior1«!<l  on  u  whuduK-,  if  St)  ivnt«  or  over, 
a  tlolliir  kIioiiIiI  In-  ailikNl  tu  the  anioiinl  and  thv  <vntH  (Striken  out: 
if  Imt  tlian  50  rt'ntM,  they  nhouM  Ik>  Mricken  08  the  xcheilnle. 

The  I nHtmctionK  to  Special  Ajreiitf  KiviiiK  <iirt'<'tions  for  lllliiii; 
otit  thf  wlRiliiles  flioulil  Ix'  cari'fully  ntudicd  in  jfo  far  tw  they 
afftfl  the  i-ettfUH  HclnxluleH.  As  Hhnwn  therein  eiu-h  mineral  dhtinld 
\)e  re|Kirted  n\>on  a  Kjiwilieil  Hehalule.  Thin  <jiKftion  hIiouM 
receive  priniary  ivHiniderati*!!!.  The  iiytnii-tionN  n-latinj;  to  the 
varioiw  iMiluctriea  to  U-  rf|iorto<l  on  the  neveral  whedules  arc  a," 
folluwv: 

Ke[>url)<i  should  Im  imratvtl  fur  all  mines  and  quarrieB  anil  for 
retluclioii  worko  enp^ietl  In  rv<liK'iu)!  and  euncentnitinK  the  omtof 
the  pweionf  na^lal<>.  The  m'hc<lillci<  on  which  tlu-H-  rejiorli!  are  to 
lie  niailo  an' jieven  in  nuiiiluT:  Sixt  ial  Si-heiiule  No.  tt,  for  mined 
and  i|UarrieK  in  ueneral,  for  which  no  other  H[>ei'ial  H'heilnle  in 
proviile*!.  Min4-i(  and  <|narrieH  of  the  followiii);  iriineral)!  are  to  be 
reported  on  this  iic-heduli-:  folate,  marble,  trap  ro<-k,  Krauitv,  jsand- 
»tone,  l)ltiet)tune,  liiniiitune,  harytef,  mineral  ]taintj<,  miiii,  phos- 
phate ru<-k,  (!y(»>uui,  emery  an<l  eonindnni,  mlllstonefi,  ({rindHtoni-s,  : 
soajiflonc  and  talc,  clay,  cement  rock,  iron  ore,  mangan«s»e  ore.  '. 
.SiKviul  attention  ic  cAlieii  lu  the  fact  that  on  this  HclxMlule,  aUn 
(Sp<?«-ial  S<>he<liile  No.  (>),  should  Ik-  rcpurteil  the  uoiui^^'nlifemnH 
ur  Huft-lead  mincH  located  euHt  of  the  Horky  nxmntaiiu,  the  ivippcr 
min*-x  of  Ihi-  l^ke  8uperi<ir  region,  and  zinc  mines.  Other  miti- 
erHl!<,  mined  an  i<uch,  to  l»e  reiKirti-d  on  this  schedule,  except  where 
Ihey  aecuinpauy  uiinemls  of  more  inifxirtance,  an  platinum  in  gold 
platvrx,  are  the  fullouini;:  Antimony,  aslieHtos,  asphaltiini,  bcnix, 
bauxite,  chrome  ore,  cobalt,  feldK|iar,  flbrou.-*  talc,  flint,  f1uors|>ar, 
fuller's  earth,  garnet,  graphite,  infuwirial  eartli  and  triiMtIi,  mag- 
nesile,  murk,  molylHlenum,  monazite,  oiliitnnes,  platinum,  pniious 
MtuneM,  jiyrite,  cryntalline  (juartx,  4)uickHilver,  riitile,  sulphur,  tung- 
sten, uranium,  and  vanatlium.  S|M'i-ial  .S-he<lule  Xu.  for  ("oal 
mines,  Utth  anthracite  ami  bituminous,  au<l  anthnu-ite  coal  wash- 
erie!<.  S|H-cial  >SeheduIe  X<j.  !*,  for  [H-tnileum  and  natural-gas  u'ell«. 
S|M-<-ial  S'hedule  Xo.  10,  for  gold  and  silver,  and  aixentifenms  and 
auriferouB  l««d  and  cop|>er  miiu'ti,  S|ie<*ial  Schetlule  Xo.  11,  for 
re<luction  workn  of  the  prt'oinus  meluls  (  i>ther  than  smeltem  and 
r»'tineries).  Spwial  .S-luHlule  Xo.  tin,  a  supplemental  tH'hedule  for 
adniinistnitive  and  general  otlictv.  This  schedule  i«  intended  for 
c«ir]Kirati<ins,  linns,  or  individuals  o|H-r«ting  mor«'  than  one  mine, 
<|uarry,  or  reduction  works,  with  a  ivntnil  office  for  all  of  them.  | 
riM>n  this  schedule  should  l)e  re|>onetl  the  empluyeitt  of  such  cen-  1 
tral  otficen,  with  their  sidaries  or  wages,  anil  all  other  employees 
whose  work  is  not  conlinol  to  one  (lurtirular  mine,  quarry,  or 
retluction  works,  such  us  genenil  su]M>rinten<lentK,  machinists,  sur- 
veyor*, etc.  .MI  general  exiK-nsen  are  also  to  be  reported  on  this 
srh«lule  and  the4lata  relating  to  capital  stock,  Imnds,  dividends,  ' 
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and  axHisHiueuts  of  incorporatMl  companies.  No  ilata  reportoti  on 
tiiiii  schiilule  should  apiMm  on  sc|>arate  rep<irts  fur  the  individual 
mines,  qiuirritw,  or  re<luction  works.  tS<')>amte  sclieilule!<  are  sup- 
pliv^l  for  the«<e  individnni  plants.  S|H-cial  ScIkiIuIu  Xo.  Hb,  a 
supplemental  schedule  for  sandstone,  granite,  marble,  trap  rock, 
bluestoiie,  limestone,  and  slate  (puirries,  U|H>n  wbieh  u  full  dewrip- 
tionof  thei|narrying  and  stone-dre»<ing  machines  in  use  should  Ije 
given.  This  sche^lule  is  to  ha  lllleil  out  in  addition  to  and  supple- 
mentary to  Special  Schedule  No.  (S  for  all  stone  ijuarriee. 

CI.A8elFICATION. 

The  eohedule«  may  !)»•  separated  into  Ihrve  nuiin  groups — thoiie 
representing  e^tidtlishments  that  were  active  and  eiigngeil  in  pro- 
duction <Uiring  1!«>2,  iille  or  niuiprodnctive  establishment!^,  aiid 
sc'hi-dules  that  in  no  iiiitnner  n'prx'sent  active  or  idle  niineti  or 
quarries  but  are  from  men  who  have  retireil  (lermanently  from 
Imsiness,  from  mines  or  quarries  that  have  Iteen  workeil  out  or 
alHindoned,  or  from  ifstablishments  that  may  Ih-  elindiutteil  from 
the  Censuji  of  Mines  ami  tjuarri<«,  or  for  other  reasons.  Iteporta 
from  mines  or  quarries  that  were  in  procei^is  of  developuieni— no 
production  being  reitorted  during  1903— should  lie  chiMsified  as 
"Idle"  unleni  there  are  s|>ecial  reasons  for  omitting  them  pre- 
sented in  the  infonnati<m  acconqianying  the  w-heilule.  Thew 
tlmt- classes  of  s<-he<lul<>s  should  In-  tiled  .•*|mralely  and  the  two 
latter  should  lie  .Mtamiie<l  Idle"  or  "Omit,"  res|>ectively,  on  the 
right  of  the  center  <if  the  top  margin  of  the  s«'h»'dule. 

]%ach  sclietlulc  should  be  rlai«ifletl  with  the  name  of  the  mineral 
of  ehief  imjMirtance  pnshiced,  as  reporte<l  on  the  pro<luction  card 
of  the<<eologiiiil  Sur>'ey,  the  classifieation  t^i  be  written  in  real  ink 
<in  the  upper  left-hand  margin  of  the  schedule.  The  numlier 
place^l  on  the  up|M>r  left-hand  comer  of  the  wluNlule,  which  cor- 
re^lMinds  to  the  nunilier  on  the  si'hetlule  of  the  (ieologii'al  Survey, 
should  not  lie  obliterate^l  or  in  any  manner  ohsrured  in  writing 
the  claMiitlcation. 

It  sometimi-s  mvurx  that  two  cla.-***"  of  mineral,  or  two  prtslurts 
which  require  different  clantitlcations,  are  prisluccd  in  the  name 
quarry,  and  only  one  report  has  be«>n  made  covering  the  entire 
ojierations.  In  wich  cases  it  is  frequently  im|MiRsible  to  make  any 
.se|iaration  of  the  data  reported  under  the  several  inquiries  ho  as  to 
pre.«ent  a  sejiarate  report  for  each  branch  of  the  busitieHs.  In- 
stances of  this  kind  are  when  llm»itone  quarrying  and  cement 
manufacturing  are  done  at  a  quarry  and  a  juart  of  the  prtnluct  of 
the  quarry  is  sold  in  its  crtule  state  for  building  ami  other  pnr- 
|>oee8,  or  when  grindstones  are  made  at  a  i<an<Ut<jne  quarry  and  a 
certain  proiwirtion  of  the  iiuarrie^l  stone  is  sold  for  buililing  and 
other  purposesi',  this  mmlition  in  Iwith  of  these  instances  necsessi- 
tating  two  reports  of  the  pro<luct  to  the  (ieological  Survey. 

It  is  imp<ii«ible  or  impracticable  in  such  ca.ses  to  make  a  n>port 
for  eaich  branch  of  the  businctv,  therefore  the  oimhiueil  n>|>ort 
will  1>e  acvepteil  aii<l  should  receive  the  clast'ilication  of  the  pre- 
dominating pMHlucts  as  shown  by  the  pnMluction  sll|is.  A  Census 
schedule  should  he  made  out  for  the  leso  ini(Mir1ant  pnMlm-t,  ci»n- 
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taitiiii^;  "tilv  -wh  infonnatkm  IB  to  neoeewry  for  filing  pnrptx^e!', 
Mcb  M  the  claanflmtion,  nuMd  Md  l«catioii,  but  m  staUatinl 
dtte  flscept  the  pmdoct  Thto  schedule  iboiild  be  made  not  in 
Rd  ink.  Otoei  refafMieoe  rfunld  lie  made  in  each  aelieduleand 

Sur\x>y  alip,  one  U>  the  other.  In  the  Cenms  ediedate  which  onn- 

ta:ii.-i  thi>  I'Miiiiilch'  n'["irt  llif  vrxfv  rt-fcremt' slmnli!  1i.  iili'  iii 
fi.'.l.iwr':  ■  Sft'  iils<)  Ci'iiH'nt  No.  8«i.  JoiieM  and  Smith,  l';Lm  %,lii  , 
nhi(,,  i.;jr  mlilitiiituil  r.-nic(:t  |i!v.l  i.-t."  On  tl..-  I^lit-k  OnsiiB 
schedule  tor  the  lema  ini|H>rl(iril  (»n>.liirt  *hf  )-n««  relcn-inf  should 
be  in  about  the  followinii  tfrm.s:  "  S>  .iNn  fiuii^liine  No.  72, 
JoMB  and  Smith,  fmgeville,  Ohio,  for  «tl  Uftta  atber  than  cenieot 
pnMtacL"  Oomiiioadfaig  Rferaicee  ihmld  be  written  on  the 
Snrvey  dipe. 

The  following  intitnictiana  »n  Intended  to  apply  (o  t^iietual 
Schedule  No  6  and  to  the  dmihir  geneni  featoice  and  inqnirice  of 
the  other  CenouH  schedult* : 

The  i-lttKiiflc^ation  shduli'.  U,-  xrrJii.  i  liv  ,  i  mipurin^'  «  ii  'i  I  1h'  n^iiy 
of  the  <ieolo«iral  Karv«»y  i«'lu'»lul<'  u  ;ii  .^luijiaiiKti  mu  li  CVnmm 
8chi"iiili-  Tiif  w'hwlnle  should  re-  •  ivr  i  li  "^e  t^.xuniuiHtion  to  lainvT- 
tAin  ii  it  incUules  more  than  onw  luim;  or  qimrry,  and  if  w,  that 
fa»-t  riiiould  Iw  clearly  stated  in  rwl  ink  in  tin-  spai*  Ijclow  the 
cfanaification  at  the  (op  ot  the  acbeduie  en  the  teli-hand  lide  aa 
ibllowa:  SBinaaarft«inaRiea,aathec«aeinaybeb 

TUkfoft—lt*  iofDnnatiain  called  ior  em  the  llntpifBof  tfa« 
•diednleshoidA  he  rvportad  in  full,  each  item  of  information  hang 
written  plainly  in  tlir  ifpat-v  proviiU'd. 

Inqnirij  I — Chnratier  of  orgixuizntiim.  —  It  is  |tri>l)ul»lL'  llial  the 
characti-r  of  the  orKanixation  under  which  mine?  and  iiuarrie."  are 
operated  will  be  in  all  <tuee  one  of  the  fl>e  cla'ws  ppecitled.  This 
information  should  appear  on  all  M-he<hiloJ'. 

Jiifidiy  J— OgiAoi  itotHs,  tte.—ii  the  character  of  oi^ntzotion  aa 
r»|iOrted  nndar  In^ntrj'  1  to  tlwtol  mn  "Incoiporated  company," 
the  awcMRry  informatiaii  leladiig  to  the  ■ama  ahould  appear 
under  fliia  inquiry.  The  nnmber  of  ahana  of  each  hind  of  stock 
and  the  namber  of  bond*,  with  the  total  par  value  of  the  KHine, 
ahould  bo  reported.  The  total  par  value  should  b<>  that  of  the 
tiitirr  ii:iiiiiuit  n]  Ik  ihI^  nr  »toi'k,  and  not  that  of  n  finjtle  plmre. 
It  w  not  lu  i  i-n.'an,  ihst  all  inc'or|iorated  oonii)anie)<  rejiort  twnd- 
and  botli  <  las-n  -  of  stcKk.  Bond.*  and  preferred  utock  will  very 
foequenUy  nut  appear,  a.^  tlUM  of  liahilitii^  in  the  i-a^e*  of 
BMuy  eorpoumtioiialaaolfly  i-oiiiinnn  Ktock. 

tht  anKinni  reported  aa  iaaued  alMtiid  not  be  in  exoeaa  of  tlie 
amaniit  reported  aa  anlhflifand,  end  the  number  ol  aharea  of  slock 
and  tfaemmiber  of  boudaahouU  not  be  Incooaialent  with  the  par 
vtilne. 

Th.  "authoriaed"  and  "imDed'*  stock  sbonhl  be  lepotted  bi  all 

Tin'  ;i'iii'init  nf  iilciii:^,  if  any,  paid  dor'iiL'  'In-  vi-;ii  on  com- 
mon  and  pn-icrrvd  *tOLk  should  Iw  the  rt*'ilt  ■  ned  by  inulti- 
plyblg  the  i>ar  value  of  c-omnum  an<l  prt  t. m-.i  si  ick  i^nutil  to 
the  end  of  the  year  by  the  "rate"  re|M>n«d.  If  tlie  amount  W 
npottodaad  no  mtci,  the  ntethodd  be  calwlated  and  sttpiilie<l. 
and  rice  vena. 

A  report  showing  bonds  shoDld  show  die  rate  ot  inttotest  on  the 
same,  althoi^h  no  interest  is  reported  m  paid. 

In  case*  wherv  an  itu<ir|>orate<l  comiiany  mvni'  riior«-  than  one 
mine  <ir  quarry  and  a  Special  Scht-ilnt.'  X..  I'  l  Im-  .r  hm  not  l«'en 
filled  out.  it  fr««i]uenHy  <K'ciin»  that  ttn-  li  i;uif!  oi  capital  i-toek  and 
Ihi'  ;.'i'ui  r;d  i>(!'m  i  rs  an-  jtnlinb-l  iii  i  ifli  -if  the  in<lividual  sclieil- 
ulep,  thus  duplicating  ami  triplii-atinK- etc.,  tliii<i  infortnnlion.  In 
allcaaesof  this  kin<l.  after  bein^  awnretl  that  an  apportionin;  i  t  •<\ 
the  capital  stock,  etc,  bas  not  been  made  among  the  individual 
aebedolM^  the  dnplicated  data  should  be  stricken  ofi  all  scliedttlee 
except  one  and  a  note  aitbetitnted  totheefiect  that  the  informa* 

tlon  (s  reported  on  Schedule  (fdving  the  name  of  the  mine 

end  location). 

Inquiry  S — Perndn*  The  inforniatiou  reported  under 

thta  inquiry  shcald  be  veiy  carelblly  examined,  and  the  three  sac* 


tions  of  the  in<)uiry  !<liouid  atfree  with  each  other  and  with  other 
inquiries  tiuit  bare  the  least  bearing  ujwn  tbequsstion  of  sm])layeea 
and  wages. 

Tbe  nnmbeiB  of  the  several  cfaiaaca  of  employees  reported  ehonld 

not  be  ont  of  proportion  with  each  other,  nor  with  tbe  character 

iLii  1  extent  of  ilio  mine  or  quarry  ncfiorted  on  tbe  fii  he<hile.  No 
riiiployeen  hIiouUI  Ih-  n'|>ort('d  "  lielow  ifi'onnfi  "  fur  qunrriei"  or 
surface  uiihi  !^ 

The  aven>?e  nutnlxT  ot  '"  waKe-<>arner!',"'  which  includes  all 
elaSM*  of  employees  other  than  general  otfii-ers,  ."Uiierinlendeiit.s, 
managen,  etc.,  and  oleriw  reported  in  the  fiist  section  of  tbe 
inqniry,  shovild  agree  in  number  with  those  reported  under  "Wage- 
earnen  at  apacUled  dally  lalea."  Tbe  tobil  !iverau'«^  nnmber  of 
wafie-cwnera  under  these  two  sectiom  of  (he  in<|uiry  shoidd  aecord- 
I  in^ly  l>e  written  in  the  mari^in  of  the  m-hedule.  Tin-  total  wajn*!^ 
'  re|Kirte<l  for  all  employeefi  after  clerks,  except  foremen  "Ijelow 
Brounil "  is  the  amount  of  wageH  to  l»e used  ini'omiKni  n  ■.t  lil:  if,,- 
second  section  of  the  inquiry.  This  antounl  shoulij  !»•  written  m 
red  ink  in  the  man;in  of  tbe  schedule.  The  wases  that  would  l>e 
earned  bv  tbe  employeec  reporte<l  at  speeitietl  <lnily  rates,  at  the 
nue«  civen,  the  meati  rate  beiuj?  n*ei[  in  the  i>idculation,  ami  forthe 
time  In  operation  sa  reported  under  Inquiiy  should  ^grse 
•pprotaioHrtety  with  the  amount  leporled  under  the  fliat  section  of 
the  inqniry.  Thia  comparison  aliould  ba  made  for  tbe  entire 
number  of  u  axe-eamera  and  for  each  cofrespondlni;  elan  of  wave- 
eamen«.  To  obtain  the  averaife  miniber  of  wajte-earner*  duriiii; 
,  tbe  year,  reporttnl  under  "'Averatie  nuiidK-r  of  wa^p'-earners 
;  eniploye<l  during  each  month,"  adil  the  nuiul>er>«  rejiorted  for  each 
month  and  divide  the  total  t>y  12,  the  numiier  of  months  in  the 
year.  Tbi.s  calculation  uhonld  be  made  on  the  left-hand  maigin  of 
tbe  ecbedalu  in  red  ink. 

Tbe  average  nnmber  employed  during  tbe  year,  under  tbe  flret 
and  second  aeetlonaof  Inqidiy  11^  must  \m  the  nnmlx  r  that  «  ould 
be  Inquired  to  produce  the  quantity  of  produrt  reportwl,  working 
I  t-fmtinuonsly  for  twelve  months.  Therefore,  if  a  mine  i  inm  ry 
ha<l  8us])enile<l  oi^eration.*  for  any  prolracteil  leiiirth  of  ti:!r  iluni  i; 
tlie  year,  theavrrac<"  nuuiber  of  «B«e-eiirin  r-.  iii'  -.  r  t:ii  lir-'  an  i 
sei'oud  section;!  of  Inquirj'  1!,  muKt  \m'  reilu<-e<i  iiy  Uiat  projinrlion 
of  the  numlier  reported  that  the  iwriod  of  idleae*e  is  to  tirelve 
montlu,  providini;  the  averuire  numlier  as  reported  in  answer  to 
ilicM-  .s<^'tion!<  is  u|i|>nixinuiiely  the  sauieaa  the  aTOtago  number 
employed  during  each  mouth  the  mine  or  quarry  was  inopention. 
When  neocamiy  (o  make  eueh  reduction,  the  amounts  paid  in 
wagcatotbe  seveial  dasieeol  employe«r^  must  be  approilmately 
the  amounts  they  would  receive  if  employed  the  full  number  of 
working:  days  in  the  year  at  the  sji.  ■  i:i<  1  l  iil-.  niten  of  pay,  and 
not  tbe  amounts  they  wouM  receivr  ii.;  -ln'  .i,  ;  ui'  sinmlierof  dnv>" 
•  'iiijiliM  I  at  till'  r.i'.r^  ri|.Hi"rii.     Tlii'  n^i  iii    if  tli,  :twr:i','c 

munlHT  of  employ«>es  that  may  tH»  m-^f^Ktry  ."li.nild  not  ahvays 
lie  n|>plieil  to  "."suiierintendentji,  nianaiRTs,  t-tc,"  "Clerks,"  and 
" Knein(>eri<,  firemen,  etc.,"  as  these  em|iloyee!i  jrenerally  work 
full  time  whether  the  mine  is  idle  or  in  o|ieratian.  However,  if 
the  compulation  abows  that  they  were  employed  only  while  the 
mine  was  operated,  the  reduction  should  be  applied  to  them  the 
same  as  to  the  other  employees. 
There  should  iteasnljetantiBl  ajireement  in  the  rotes  of  wagM 
I  .shown  on  the  different  schediii' -<  fi  ir.  •'^'talili.'^hnientS  engaged  in 
the  same  branch  of  industry  hi  fn-  -.ine  |iH-«lity. 

Iii'f'i'-'!       Till'  i nil  riruitior)  n-portttl  under  this  inquiry  should 
bo  reported  also  under  inquiry  :i,    The  nundier  of  employees  aiiil 
amount  ptid  atiould  In-  includ<-<l  in  Inquiry  3,  tindcT  "  Miiici>  or 
qnanymei)  and  8tonecutteri«"  furtiarface  mince  or  quarries,  and 
]  under  ".^inere"  and  "Minerp*  helpers"  for  undergnMUMi  mining, 
i  Thainquiij'  is  intended  to  develop  the  manner  ol  payment  for  the 
j  actual  work  of  mininjr  or  quarryini;  when  not  done  by  the  day. 
As  there  is  ni>t  fi-eq'.' n'lv  a  liversity  in  the  metluHl  of  (layment 
fur  identical  work  in  tiu-  MUne  mijie  or  quarry,  it  in  thought  that 
the  data  leponed  as  to  the  awrsge  nouiber  of  einplo>-ees  and  total 
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amount  paid  in  thin  in<iiiiry  will,  in  moat  t-am^,  In-  tlii'  i^nie  as 
that  rvporti'il  uw\vr  !lio  lu-ailf  iiMvi<li'<l  for  this  iiUtiniiutioii  in 
Inquiry  3. 

In^iiirif  S — TVin*  in  oftrrittion. — The  information  n't«orted  umler 
thi.'*  inquiry  should  In*  nmfidfrfMl  in  cnnnw^ion  with  the  anHWHrs 
to  lM<|uiritv  ;{  anil  i),  ami  in  viTifyinR  tlu-  amount  reporte<l  a"  iwi"! 
in  wa>t««  hy  the  »pi»cititHl  daily  ralt-s  and  tin-  nnnilMT  of  wasf-tmrtHT!' 
n>p<irt«>d  at  carh,  tlii'  numlMTof  dayf  in  oiwration,  and  thf  nutuln-r 
of  HhiftH  of  worknifn  rciM>rti'd  iindiT  Ihi'  in<iuiry  KlionM  U>  taken 
into  aciiinnt.  The  nuinlier  of  shifts  of  worknu-n  r»'i>ortod  will  Ix- 
one  in  the  large  majority  of  t-a-aex,  and  sotnetiniex  two  or  thrve.  A 
larvrer  nuniher  nf  shifts  ii^  i>|»'n  to  i|ne!ition.  In  qiuirryinK  and  nir- 
fa<v  niinini;  if  more  than  one  ."hift  if  rc|Kirtf*l  it  in  questionable. 
Tliiw  \»  alwi  true  of  M-rtain  other  hram-lieA  of  mining.  The  num)a>r 
of  hours  li>  a  i<hift  will  in  mojit  cases  Ih>  10,  frvijuently  S,  and  wmie- 
timus  12. 

Inqniry  fi — i  fmtrari  leort. — The  infnnnation  n«|K>rt«;tl  under  thhf 
in<|uiry  ii*  entirely  nqtunite  from  any  data  iiiven  under  Inquiry  3 
and  Mhould  not  Ik-  ineludeil  therein.  It  is  frc<)Uently  the  custom 
to  let  mieh  work  hh  tunneling,  shaft  HinkinK.  iMirini;,  etc..  out  by 
("ontrwt,  and  no  n'conl  if  kept  by  the  olliivn*  of  the  mine  or 
«)uarry  of  the  waKe-eamern  employed  and  the  wajn-M  jiaid,  and  a- 
it  ii>  in  moift  vauvti  im[Mwil>1e  to  •■lilain  the  informHtlon  from  the 
rontraetor,  it  will  lie  extiniateil  and  pveti  by  the  mine  or  qiuirry 
o|ierator.  Contract  miner;'  or  quarrynien  who  work  by  the  ton, 
ear.  yard,  ete.,  »liould  not  be  reported  under  this  inquiry  but 
under  Inquiri<>«  3  anil  4. 

lit'iuirij  7 — .S'»;(/)/iV*iiti(/  itmltrlah. — The  eharacter  of  the  expentli- 
tureo  to  be  reiMirted  under  this  inquiry  is  shown  on  the  m-hedule. 
It  should  always  tie  mnsidereHl  in  connerti<m  and  ("ompared  with 
the  prodtict  reiKirtwl  and  atiKWer.'  to  other  iuquiriee.  Except 
under  extraorilinary  eireumiftances,  the  umount  reporte<l  will  not 
be  in  proportion  to  the  value  of  the  pn-duet.  It  will  friNjuently 
lie  foimil  to  Im>  the  iam>  that  no  anuiunt  is  re|)ort«'<l  under  tliiK 
head,  particularly  in  very  small  mines  or  qiiarrie*,  ami  in  cn<-h 
caM-s  it  shouKI  Ix-  ai-etqitwl  a."  mrrect. 

It  is  freipiently  the  ca2>e  when  the  cnxlo  mineral  U  put  through 
a  priR-CHJ"  of  miltini;,  refininjr,  calrininit,  or  other  mHnafacturingat 
the  mine  or  quarry,  as  gypsum,  limestime,  and  cement  quarriei*, 
that  cmde  material  is  pnn'htised  fnim  other  mines  or  quarrii«  that 
are  not  ei^uipjKNl  for  such  work.  The  quantity  ami  njst  of  mate- 
rial so  purchased  shoulil  lie  sefiarately  reporte<l  under  this  ini{Uiry. 

Iwinirtj  i' — Mifffllnntnti*  fsi>eniu». — All  items  of  exjiense  incident 
to  the  ojieration  of  the  mine  nr  quarry,  not  awounted  for  under 
Inquiries  3.  4.  6.  and  7  mu*t  Ik-  refsirted  under  this  inquiry.  Care 
should  Ih-  taken  that  the  royalties  fur  mineral  taken  out  fron)  leaw<1 
land  and  other  forms  of  rent  for  the  mine  or  quarry  Im-  reporte<l 
wfiiirntely  un<ler  (he  Hrst  item  of  thi.-i  inquiry.  It  will  lie  fnipiently 
foiuid  to  lie  the  ca.se  that  no  amount  is  rep^irttni  under  this  head, 
fiurticularly  in  very  small  mines  or  quarries,  and  in  such  cases  it 
(•hould  la'  accepted  as  correct. 

litr/iiinjH — P/w/Mrt.— Im'lose<l  with  i-ach  »che<lule  will  la-  found 
a  copy  of  the  caril  of  the  tieolojfical  Survey  containing  a  detaiU'<l 
report  of  the  pnMluct.  The  product  as  rp|s>rte<l  on  this  cani,  and 
not  as  enten^l  on  the  H-he<lule,  will  1m>  tabulale<l  and  included  in 
the  publisheil  reports.  It  will,  therefore,  lie  taken  as  the  product 
in  e^litinfc  the  Rchwlule-i  when  considering  its  relation  to  the  data 
reportetl  in  reply  to  the  otlier  inqniries. 

This  qui-stioti  should  re<"eive  very  c  areful  exaiiiuuition  and  U- 
carefully  companHl  with  the  replies  to  other  inquiries.  Thequiin- 
tity  reported  should  lie  consistent  with  the  numla'r  of  employ*-*!" 
and  the  time  in  o|ieration;  the  kind  of  mineral,  and  the  conditions 
•if  minini;  it  should  also  lie  i>insi<lered  in  this  innnection.  The 
value  |xT  unit  of  the  product  shoulil  Ix'  exBmine<l  to  see  that  there 
is  no»  a  very  great  differem-e  betwwn  the  average  value  shown  in 
the  s»'he<lule  and  the  averaK<^  rulin);  price  of  the  article  under  con- 
t>l<leratiun  duriuji  1902. 

\*  it  is  n«NTssary  that  the  quantity  and  value  of  the  protluet 
p4ibli»he<l  in  the  n'|>orts<if  the  Census  OlW«'e  and  in  thnfte  of  the 


(reohi^ical  >'>ur\ey  agree,  under  no  cin'umstances  should  any  <-hanKi' 
lie  made  in  this  information  without  the  permission  <if  the  se<-tion 
chief. 

Imi'iiry  10 — Pomr. — The  Hrat  cousiduration  in  exandning  this 
ipieMtion  is  as  to  whether  or  not  the  tise  of  me<-hani<'al  jiower  is 
requin-d.  This  question  is  determine<l  by  the  siw  of  the  mine  or 
quarry,  and  hy  the  character  or  metlxvl  of  miaini;.  In  a  very 
lar^e  nnmlier  of  quarries  and  o|ien  mines  generally,  n<>  |Hiwer  is 
used,  lint  if  they  are  of  iN>nsi<lerable  ma^iitude  .some  e<pn]>ment 
for  |)Ower  imrposen  is  nei-essary.  In  a  large  majority  of  cases  the 
power  reported  will  l»e  steampower. 

Before  closing  any  branch  of  the  mineral  industry,  and  tabulat- 
iuK  the  schedules,  the  fileH  shouhl  lie  .searched  and  all  No.  tia 
s<'he<lules  withdrawn.   The  information  reported  under  Inquiry 

should  then  In*  <'arefully  chwked  against  the  indivi<lual  mine 
and  quarry  schedules  to  see  that  all  the  ."chedules  are  on  ille. 

If  the  ndnes  or  (luarrii-s  are  all  lixateil  in  the  same  county,  tho 
data  rep<irte<l  on  the  No.  tia  whclule  should  lie  addeil  to  any  one 
of  the  individual  schedules  an<l  an  examiuatioti  made  of  the  otben*, 
for  the  purpose  of  eliminating  this  data,  if  duplicated  on  such 
si'htHhiles.  Care  should  be  taken  that  all  information  under 
In<|uiries  I  and  2  lie  strii-ken  off  all  scluHtules,  except  one,  and  a 
suitable  ernms  reference  made  to  the  whe<lnle  containing  the  infor- 
mation. If  the  mines  or  quarries  are  liH-ateil  in  different  states  or 
eoutitivs.  oi  if  there  is  more  than  one  branch  of  mining,  the  data 
on  the  N<i.  (ia  scheilule  should  1m>  apportione<l  among  the  different 
,  state»<  and  countie.",  ur  branches  of  mining,  as  the  ca.se  may  be,  the 
a]itMirtioimieut  being  iMua-d  on  the  value  of  the  product. 

INSTRUCTIONS  FOR  EDITING  SPECIAL  SCHEDULES. 

The  foregoing  instmctions  are  intende<l  for  general  application 
in  editing  the  returns  of  mines  anil  quarries  of  all  kinds.  In  addi- 
tion, there  are  i-er1ain  s[a-ciHl  schedules  which  uulilain  peculiar 
featuri-s  anil  rei|uin-  further  explanation. 

Spbciai.  Schkdi-i.k  No.  « — Co.\i,  Mrsix. 

Iwjuiry  S — Prrmn*  etnplfnifd. — Care  should  lie  taken  that  the 
employees  are  correctly  reisirteil  "above  ground"  and  "lielow 
ground."  Only  an  insiguiticani  proportion  of  i-oal  mines  an-  sur- 
face mines,  and  in  snch  ca.aes  the  mines  should  lie  reported  under. 
Inquiry  14  as  "0|H'n  cutting  or  stripping."    Koiighly  stateil,  in 

I  bituminous  coni  mining,  alsiut  nine-tenths  of  the  entire  force  of 
employees  work  nndergrouml,  but  in  anthracite  mining,  on  account 
of  the  large  plants  on  the  surface  for  H-reening  and  cleaning  the 
coal,  the  i>rti|H>rtion  tmdergmund  is  lew  than  in  soft  coal  minea, 
lieing  almut  two-thirds. 

The  tiiiilH>nm>n  and  track  layer»  se|i8rately  stateil  under  the  sec- 
ond MN-tiiin  of  this  inquiry  should  In?  included  among  ".•\ll  other 

I  employti's"  below  ground,  in  the  flrst  set'tion  of  the  inquiry. 

IiK/iiirv  4—Arfniiif  uiimhfT  of  rmpioyett  ami  mtr*  jxiid. — As  the 
actual  work  of  iNial  mining  is  seldom  done  by  the  day,  the  numlier 

,  of  miners  and  miners'  heljiiTs,  with  their  earnings,  should  lie  re- 
|Kirt»il  her*-.    This  information  should  also  be  reporttsl  under  the 

I  lirxt  si'i-tiiiii  of  Inquiry  3.  Under  the  seeond  section  of  Inquiry  3, 
where  miners  are  ])aid  by  the  ton,  car,  or  yanl,  the  specifieil  daily 
rate  under  which  those  itmtract  miners  are  re|>orte<l  should  lie  the 

I  ««me  for  the  entire  numla-r  of  this  claw  of  workmen.  This  rate 
«lii>uld  be  estimatisl  by  the  examiner  from  the  total  number  of 

,  days  in  operation  iind  total  amount  of  wages  (laid,  and  should  tie 
the  averagedaily  earnings  for  the  |H'rio<l  that  they  are  emplovtsl. 

The  "Total  amount  i^tid  for  such  work"  should  agree  with  the 
amount  rv|>orteiI  as  paid  to  miners  and  minem'  helpers  under 
Inquiry  3,  and  this  amount  should  include  theatnount  reporteil  as 
|iaid  lor  yanlage  or  other  allowances.  As  re|Mirte<l  on  this  sched- 
ule, thesealli>wancesarefni)Uently  nntini-lniUil  in  the  amount  jiaid 
for  mining.  This  may  Iw  veritied  by  calculating  the  omount  that 
wonid  be  iweived  on  the  prwluet  rejwrted,  under  Inquiry  9,  nl  the 
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rate  BiTenuader  Ituiniry  4,  and  If  ft  {afMad  that  theamouot  is  not 

itu'ludiil  it  nhouKl  be  ai|ile<l,  ttu-  mrri'i'liuii  ln'iiif:  nui'lc  in  rf<l  ink. 

/ii'/nin/  *;—Cuutnirt  tturk. — Care  slmtilil  In-  tjiUrM  thiit  tlioinfur- 
iiiittinn  given  niiiicr  llns  iniguiry  iti  not  (lupliciiu  •!  mi  l.  r  IiH|tiiri<v 
8  and  4.  It  i»  (irobaitlt*  that  in  only  a  !<niuli  iiii>p<>rti«ii  i>f  iln- 
!<clu>duU'8  will  infnniiittiuii  Ik-  )!iv<-n  tindurtliistjui-Ftion,  liiit,  when 
ropurtet),  it  should  \w  twiUNl  a>  wjnarate  information  nut  included 
Ollder  any  of  tlie  <tlhv:-  uuinivify.  In  miciilutin);  the  i-xiienj*-  of 
Cipenktiqg  the  mine  for  the  purpow  ol  comparisoa  with  lh«  value 
ol  the  product,'  the  anKiunt  rapovted  sm  paid  far  contract  wortc 
duHlId  be  addtMl  to  tlie  other  ex|>en.-<e!4  for  wu>;ea,  qopplieB  and 
matpfialy,  and  uiii'it'llaiifour  (•x|i('n>'fr<,  WIu'm  an  amooni  i" 
reIx.^r^•.l  j-  iji.l,  rr,.-  ■■\:.-nii:r  imiiilK-rof  men  employed"  and 
th«r  "  NuiijU'i'  1-1  <U>f    r-li.iiili)  uUo  lie  re|M>rle<l. 

Inijiiir;/  ,< — liaifi/lfi  nwi  iiiil  •>/  /rit'ii.-.  — In  exaniinini;  lliir'  iminiry, 
leferenif  hIiouIiI  also  lu-  made  lo  Inquiry  and  if  any  rate  i> 
I^Ves,  an  aniouiit  t^houUI  l»>  re|iorted  under  Iminiry  Han  |uid  for 
royalUea.  THm  anumnt  need  not  neoewaiily  be  the  amount 
obtained  from  calodatiox  the  nralty  on  the  nnmber  of  tona 
icporled  mbied  under  Inqi^ty  9,  hjr  the  rata  i^ven  under  Tnqairy 
16.  It  can  in  no  case  be  more,  but  may  be  teat.  Royalty  iiifre> 
■jiiently  paid  on  only  a  part  <if  the  prtMlurt  of  the  mine.  Il  mIioiiIiI 
l>e  In>nie  in  mind  tliut  while  the  |>n>ilin  l  i.- n-jwirled  umler  luijuiry 
51  in  .-1m  rl  MS, illy  i-  1>.  •|iii-iilly  inipi  ill  !■  •:     |.  r,-  'I'l:i-i- 

alfto  true  ot  In<jUiry  4,  tlie  miners  being  (Miid  for  lonj;  ton:-  and  the 

priHhiet  marketed  in  whort  tonsL  The genemUnatiiMtlaneapply  to 

other  featiirer'  of  Intpiiry  H. 

Jtufiiirii  !> — frotlvti. — The  data  re)"irt«il  under  thii"  inquiry  allOUld 
not  be  inonuriatent  with  infonnation  given  nnder  tiie  oilier  qoM- 
tiona  on  the  achednle.  In  bitDnunona  coal  mining  the  qnantity  of 
Mial  taken  from  die  mine  will  apae  In  moat  caaea  with  the  market- 
able eoal  ivporled.  It  no  infonnatian  Is  giTcm  a«  tothe  numberof 
turti  of  eoal  taken  fnmi  (he  mine  and  the  aveni)^''  eapBi'ity  of  mwrh 
cam,  the  information  should  be  wupplieil  on  the  XvxAf  of  the  infor- 
uiHtion  \:\\>-\i  in  other  re)Hirt."  of  mine*  in  the  snne  li  i  \ 

Then-  will  muieti mt-i*  Ik-  u  diffoR-nee  ^rhown  in  the  r»'jM,iirt  of 
hituminou«  <-«>al  niineH  l>etwe<>n  the  (|uantity  ul  *-oal  hoiNted  and 
the  quantity  of  marketable ooal.  In  antbmcite  eoal  mining,  owing 
tothe  latyar  proportion  of  coal  wbleh  can  not  be  ntilixed,  thediffer- 
ence  between  the  oonl  taken  from  the  mine  end  that  marketed 
will  In  many  eaaaa  be  eoottdemble,  tlu  latter  hetni;  lata  than  the 
former.  Thiaiatbereaultof  theenHdiiflg,acnenlng^audclMnljq; 
prorefldeH  by  whicJi  the  odel  Is  prepared  for  shipment. 

Inquint  W — Powrr. — In  all  lar>f*^  mine»  [K»wer  ui  -  itm'  form 
hhoulrl  lie  mIiowii.  The  purpoww  for  which  it  i"  n  ipiirv  I  are  for 
iiji-.ruriiii:  tin-  '  I'li-liic^.'  ami  MT.rniiiL'  luin  liiiii'vy,  for  hointini;. 
punipinK,  and  veniilatinp,  anti  i-tunrtiiaes  ktr  oilier  subeicliary  jnir- 
poeeii.  A  knowledge  of  the  oonditioiii*  found  at  coal  tniiu>H  in  Ren- 
vrally  im-erMary  to  properly  edit  thia  queetian.  If  the  opening  to 
a  x-ein  in.  a  nhaft  or  doipe;  a  beialhw  engine  will  be  required  and  in 
all  probability  one  or  mora  pnmping  engineti,  and  if  bn  Tenlibt' 
tion  S«  cmptojrad,  an  oigine  will  be  ncconeary  to  operate  the  fui. 
(Hber  matfaocb  of  ventilation  do  not  nquira  the  w»  of  power. 

laquity  ft—Srifiem  ufhaulayc~Th*i  Information  required  under 
ihiii  •in|iiiry  ii-^  whi  re  ;i  i  Imiiii  ul  sy^l.  iiiof  haulaK<*  ha«Kupplantei1 
to  Hoijii!  .  xtl  Ut  ;hf  U(«  oi  aninuil  jmwer,  Huch  a«  honivs  and  uiulv9. 
Itdoex  iKit  apply  to  the  meehuical  power  used  for  hoiatioK  ooal 

from  H  ><halt  or  *(lo[N'. 

Iit'/uirii  // — Sliilf  pirlfrA  <im«U  rUmifTn. — This  Inquiry  is  inteiidol 
toapply  «>idy  to  anthracite  mine*.  In  ik']«arating  (he  xlate  fnun  the 
tealmeeluniical  meiUiH  have  Ix-en  HUliHtitule<l  to  a  very  larfce  extent 
for  boya.  and  the  object  of  the  inquiry  ia  to  determine  the  mi«ni<- 
ttide  of  thia  change  or  Improvemeot  In  anthiacile  oilolng. 

JStguiiy iJ— ITiiaha^Mi— Tbia  qneatian alao  la  Intended  to  n\<\>\x 
only  to  anthrarfte  coal  ndttw.   Th*  tis*-  of  wa»h«*ri«*  for  ele;iiiini; 

'111,  w  tiirli  iriijcr! y  u  ;i-  ru  cil  in  I  ir  i  n  ',\  iisIc  'lump-,  i- 1:''  'i:j|  'jivu- 
tively  a  ivc<>nt  dev^-lopment,  and  by  the  iw  ol  nuch  wagherien  a 


mtwh  lun:er  pnijiordon  of  ihecoal  mined  isaTallaUe  for  idiipmeot 

Wherever  a  wa-^hery  i.i  rejKirte<l  under  Ihi-*  impiiry  there  should  Ikj 
a  '^■(xarate  reiiort  in  the  liles  jjlviu);  the  operations  of  the  ua^hery. 

/<n/i(iri/  l-i  <>,..;..,,■!»  lo  1)4,-  n'orin. — Whenever  a  Khaft,  nlope.  or 
tunnel  i^  ^iveii  ar^  liie  nature  of  thi-  o|H'ninK  (■•  the  vein,  ita  dejttll 
or  ieiif^h  in  feel  <<liould  be  (fiveii.  Thi!>  information  iH  not  required 
where  the  mining  18  by  drift  or  oin-n  cuttin^j  or  strippini;. 

Iiiipiirij  It; — <,taf(  1M*»<"'  I'll  r<'>i<ill'),  —  \\  any  nite  i^i  ri-jwirted  undvr 

thia  question,  corraeponding  information  ahould  abo  Im  repotted 

imder  the  first  Item  of  Iminiry  8. 

«  «  «  1  » 

I  S|)ecial  attention  -houbl  Ik-  jxiid  to  the  n-porth  of  bitiiniinoiHi 
' '  111  iii  :iii'~  ivliere  eoke  is  inanufac|urt-d.  Tliii^  iiifortiiatioii  will  Ik- 
i  iiiU'l  i   1  'he  nlip  contiiiMinu  the  < ieolofiical  . survey  detaili-  of  (iro- 

'  iiii  ;:"  )  I  tidy  till-  i-apital  >"(<K-k,  ffeuenil  otrni-rH.  e\i>ense?-.  etc.. 
IH-rlHiiiin^'  to  <<ijl  mining  <'lioul<l  Ih<  included  in  the  HcheiliiU-.  If 
any  of  tbe.«edala  |>i-rtainiiii;  (o  eoke  maiiufai  luru  are  incluileil,  a 

;  iepamtion  should  be  ina<ie>  tioaed  on  the  relative  proportiona  of 
the  two  branchea  of  the  bualnett. 

^  «;<)l.l>.  .'^II.VKR.  l,KAi»,  fol'PKU  MINh>. 

In  <-dilinK  Sjwcial  Sibe^lule!- .No-.  10,  lua,  lUb,  11,  11a,  ami  lib, 
the  followint;  in-'tnn  tioti!'  are  lo  Ik-  followx-d  ami  applieil  t-i  the 
revisiiin  of  the  .-<{»■<  ial  feailiin-^  of  the  scln-ilule»,  in  addition  (o  the 
application  u(  llie  i;ieneral  iniitruciionM  liert-tofore  pven  to  tliQM) 
inquiries  which  are  identical  in  form  in  all  the  oensus  «cheduie«. 

I.  tiBNKMAL  KVLBS. 

I.   fUl  u-hituf  ihr  n'fffri  fhifuhl  Im'  i/mdr. 

The  report  should  always  be  made  by  ti>e  party  ofiemting  the 
mine;  when  a  mine  la  leaaed,  one  report  aitould  be  obhihied  frum 
the  knee  and  another  fton  the  owner,  and  both  achednlee  dMndd 
be  oomUncd;  one  should  be  marked  "Ownet's  report,"  the  other 

■■  l>i-S!<«'e'i- n-por1."  The  owner  Hhoulil,  in  Mich  <-a.-ieH,  report  only 
his  own  produi-tioii  and  expenditurew  exclusive  of  the  prutluctiou 

1  of  the  leHM.H-s.   An  exivption  front  thir<  rule  \*  made  in  theeaae  Of 

1      leiUk-D''"  or  "  tril'Uleri','"  of  which  hh-  further. 

In  home  nt-e?!  one  rejmrt  i;*  inaile  indiscriminately  conibiiiiiii;  the 
capitalization  and  -"-uf  of  the  ex|>enses  of  the  owtn-r  » ith  those 
of  tile  lewj-e.    li.  ~  J.  I:  •  :;r<ei«  a  .■'eKr»-inttii>n  should  Ih- nuide  at  thin 

j  offloe;  all  itenia  pertainiug  to  the  owner  should  be  tnuufencd  to  a 

I  aepnrate  schedule. 

If  a  mine  han  chan);e<I  hands  In  the  conne  of  the  yearllOS 

Hepanitt-  reiK.ilH  an-  r«-.|uired  from  MCb  OWBW  or  TeflSsefurthe 
time  he  o|*rateii.  Tlies*.-  re|K)rta  rihould  Ih-  combined,  but  all 
rept.>tiuuni«  should  hu  eliminated  from  one  of  the  »<ehedului<.  1  Se« 
Inqnbiea  U.  14,  Ifi,  and  IC.) 

2.  Stamffmul  CAuieieMwm. 

There  are  a  nutnber  of  schedule!'  marked    ■  .<niall  and  Chinew" 
I  with  nothing  but  uu  eatimatod  value  of  iiie  prcaiuct.    All  such 
sehedulea  should  be  asaorted  into  a  aepamte  group  to  be  tabnlated 
I  on  a  separate  sheet. 

3.  Qaterul  uj^t. 

The  address  of  the  gnend  office  most  be  given  on  the  title  page 
I  of  the  Oensue  aehetaleaad  also  on  the  Untied  Slatea  Geoiocliial 
Survey  Iranaler  aDp  (Sehedulea  No«.  10a  and  lOb).    Very  fr»- 
I  qnently  the  addiwe  ia  given  on  the  United  8tates  Geological  Sur- 
vey tramifer  hlip  alone;  in  such  caws  it  should  likewise  be  written 
on  the  title  iwiite  of  the  Censnn  .n-heilnle. 

If  ni'  ji  ik  '.K  I  t!ii  --  i-  i:.:iiiir;riiM  .I  s4-parately  from  the  mine,  write 
in  red  ink  alter  the  wor<l«  "general  olliue"  the  word  "luiue." 
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■4 . — IWfittt  inn  ry  i-UtMiUmlton . 

All  Scbedates  Ho.  10  eliould  Iw  damided  nnder  one  o(  the  fol- 
lowinir  fdur  group*: 

Firet.  Prcxtm-tiv.'. 
Secornl.  I>f\  I'liiptuetil  work. 
Tliini.  Ai9<('!<nnent work. 
Fiiiirlh.  I(ll4'. 

I  I  I  A  i«rn(lin  ti\o  liiilu-  i»  (iiif  Hhi4-li  |ircxiiir-i'.s  .ire  or  iiu'till. 

i2\  li  no  VK  or  boliion  ie  produced  or  (tie  quantiljr  In  out  gi  all 
|u<o|iortkni  to  the  toul  amount  Invettetl  in  liiboT,tJie  mineiaclaflBed 
nnckr  the  Becond  mhdlTiaion  (devdopment  work). 

<S)  If  a  littlo  vork  la  done  to  comply  with  ttw  requliemania  of 
the  law,  the  mine  ia  dameil  nnder  the  third  aoMivlaion  (aatoaif- 
ment  work). 

'.i  '  If  no  «i>rk  «>f  any  ilrm-iipliKn  \\n.<  <Ui\iv  iliiriiii;  llii'  yciir  ISK'L', 
tlioiiL'h  MMin-  nr\-  jiii-x  iini«!v  iiiitiiil  iiiiiy  liuvi-  rtliii>|«'il.  lln- 

iiitiic  i"  i  hu-<»t'<l  ilKilcr  fill    i    ~N  ri  I  It'  "  idle." 

Iti  iiy-'Krtiiin  wln-iliilr!'  l<ir  Utlnilutii>ii  tin «>  cliowiiitf  only  il>'V«-li)|i- 
tiK  iil  vviirk  Hilhoiit  miy  iniKliirtioij  «iiatwicv«"r  mnM  .■4i|;ri/t'Jiti.''l 
friMii  thoee  wbero  production  ia  reported  a«  incidental  to  develo|)- 
ment. 

Only  achedulea  of  the  floit  tmd  the  aeooitd  claw  miiat  be  edited; 
tbnae  of  the  third  and  fomth  daai  requtr»  no  adltinfr- 

»>hedu)e«  rplatingto product! v<-  itiiiufiin'  i<<  ^>^■  :i>'<irti^i  into 
two  sriiiifui,  vir,  (1)  plaoerB  and  i  tU-f]>  miiu  i-,  In  t  ilitiny  tlu' 
h  Ih'iImIi  h  tlic?i4>  (l(  •iijinulions  nnin{  Iw  n  rilti-n  in  nil  ink  im  llic  titli' 
[liti:'- "f  "  I''  '!  i"  '•'<•  l>l»iik  -jKiiit  i(fli  r  llic  w.iiiIh  "rhar- 

iiclt  r  <if  I  Iff ,"  The  <  li;m)<icr  i>f  tlic  mine  I"  Ih' ilctcrniint-il  fnun 
111.-  iinn.-xt^l  tniiit)gi(!iil  Survey  whedule  attached  to  Schedule  No. 
hi.  A  <Ui'|>  mine  is  repotted  on  Scliedale  Ko.  Ma,  a  placer  on 
Schedule  No.  10b. 

"De«p  minea" are  further  anorted  into  two  grpupa,  «>i«A  iWjA- 
oul 'I  m!ll  nnnectiim.  When  a  mine  hai>  nn  rwlnrtion  w.irk:",  i!ib 
n'jK'tt  is  tirt  Si-licrliik'f  So».  10  and  lfl«.  WIrtc  ii  iniiu'  is  c.n- 
ni'i  ti'il  wild  a  ri-rliirtion  work;',  tlii'ir  niii>l  !  •  >  •lie.liiK's  Nm..  ]{> 
an'l  Klu,  1 1  jukI  I  hi.  Tlti-x-  mntili  Mn-  tu  U  u.-.-'urUNl  into  twi>  Kiili- 
liiMsiiiii.-.:  Tliiw  wlicix-  (tiinplott^  rc[>i>rtJ<  nn-  iuriiinhcl  Un-  thr 
mini'  un<l  tht-  mill  ami  tliuM'  wlii-rc  tlir  mine  and  reduction  works- 
ar»'  i  (.V4-)wl  hy  •■n«'  (•()rnl)infii  rt-]).,rf,  in  HOOOtdance  wUh  the  note 
on  the  title  page  of  ^hedule  No.  10. 

Placer  utinea  aa  a  role  reqtiire  no  ixifll;  in  aome  nwrn  however, 
where  the  ground  la  cement,  It  ninat  be  cniahed  tn  nitaimp  mill. 
In  Fuch  cesea  a  Schedule  Ko.  11  iir  attached  fo  Scliedule  Xo.  10,  as 
iti  tin-  life  "if  a  (Ift'p  mine.  Sncli  ris'[>iirt.'»  nnifH  In-  -.t-^rfjrat^Nl  into 
II  wpariilf  i:ri>"|>-  I{f<lui'ti<in  AM>rkf"  without  u  miuti  cunnectiitn 
uro  n-|iiirteil  nn  S.  lii-<liiU-  N  -  M  -.uul  lla,eiXCC{it  thoae  mnninK 
-on  old  lailinp-.  4if  wliicli  wh  tiirtinT. 

II.  Mine-  Wixnuri  Mii.i.  t'oNNwrm.N. 

1.  bevetc^mad  mirt  mlhiuit  prothlCtioH. 

WboM  » lepaM  dnwa  only  d«v«lo|ttnattt  worfc  without  |»odne- 
tion,  fldMdula  No.  10  alone  la  to  be  edited  and  prepared  for  tabu- 
lation; SchedulM  NoM.  lOft  and  lObnhould  be  (iim^rrled. 

''. — Thf  tutiil  Vidnc  of  ili-Vf)ij|imi'iil  work  inui't  in  ^incli 
.-.ist'?'  Im'  ii|u»l  |i>  tlic  totttl  unKiimt  (•X|K'niU'<l  :in(l  ni'«>il  nm  lie  rx'- 
[•orli'.l  !*i)«rat('ly.  It  it  if  h)  n'lmrted  it  plioiilii  In"  f  r:t:«t-<l.  Very 
fri'iiii.-iitly  llu>»mi>iinl  ri'p.irtt'il  nndi  r  tliL*  ini|Uiry  i."  I'ipisil  »-itln'r 
to  tin-  lot;)!  wn>!c>  ami  s-alaricv  or  to  the  ti>lal  wa^i-i^  iilom-.  or  to  tlu- 
eum  of  vaigx,  Balanl-^,  ami  !*i]i>|iJii'f,  to  the  «niii  of  wages  and 
euppliea^  or  to  the  amount  imid  for  contract  work.  All  sneh  an- 
BweraahoQlU  beenued.  If,  however,  themiount  reporte<l  iaeither 
In  «xee«e  or  abort  of  any  of  these  qnaatitiee,  the  achedule  ehonid 
be  criticiiwd;  in  the  form.-r  »-.i-.c  it  may  eventinilly  dtaploee  an 
omiMion  under  Inqoirie-i  4,  7,  or  or  the  aiiionnt  may  represent 
till- i  ^i'Ciiiiiliiri' ol  Miovt' tliiin  oiii' yt<:ir.  .Viiioiiv  lli<- M  lii-'inU-s  of 
tilin  cliu«i  u  uninlicr  vvill  Im>  fituml  wlivif  jiotiiiu{<  l>ut  tf«- unmunl 
eapemled  in  development  work  i«  reported;  they  probably  repre- 


iient  merely  aMeetroent  work  on  anom  than  one  miniiix  claim  in 
each  esse    All  rnieh  eehednlea  ehonid  he  pejrrejBiU'<1  into  a  separate 

K"^  ''■! 

In  in.tny  i-a.-tes  the  work  Wfl.>  <loin-  )<y  the  owiht  and  bin  faniilv 
sni!  till' ariionnt  re|Mirti-il  is  an  <-«timate  of  tin- value  of  hi;"  lalxir. 
SiK-h m  IiinIuU-.-'  ••houl'l  likirwi«'  In> «-)trp>;al«-<l  inloa  <eii«ratcirr<in|i. 
(S-c  further  in.«trurtir>n.s  t"  lni|niry  1.  ) 

If  (he  value  of  the  development  work  done  in  such  oaaee  ie  eati- 
mated,  write  in  tlie  blank  apace,  after  "Amount  expended  in  tie* 
vekifment  work,"  the  word?  "Done  hy  ownenj." 

In  ca*e  develnfiment  work  \f  done  in  i-onsidiTati<m  of  a  l(>a."t- iiml 
the  ainoont  is  (■stiiiiali'<l,  write  t^iniilarly,  "Uone  hy  leioivs," 

Aside  from  th***'  iiielruelious  jdl  )H.'lie<lui»i  of  thin  tlam  ure  to  lie 
.  ilited  in  a4-«ordance  with  the  stncnii  mlea  applying  to  the  Mining 

The  lollow  inj;  iiistri;  ■  i-  :\\>p\\  to  all  s(  hcdnlr»  «  1  r.  [n-iduc- 
tion  is  reported,  im  hidin-^  liiose  w  here  proihn  lion  is  incidental  to 
di'M-lopinent  work: 

Itiijiiirij  -i.  In  case  the  mint-  is  wi^rked  l»y  the ownoror operator, 
with  the  iLssis'tanii'  «l'  nienihi-rs  of  his  f;iinily,  Without  liiied  labor, 
the  fact  ehould  be  noted  aa  follows:  Write  In  red  ink  after  the 
worda  "penmna  employed,"  the  woida  "no  hired  labor,"  erase 

'  the  words  "^'eneral  ottl,>>rs"  and  writ.-  "owm  ry  Nvorkin-.;."  ^fivitv/ 
thennmlH  r.  if  know  n,  in  the  lirst  coiiiinii.  Tin-  same  <  iitry  w  ith 
rej.':iri)  to  '•ow  ner*  working;"  slioidd  likcw  is4-  U- niude  «  liein- hire^l 

lalior  is  eiiipliiyt'd,  in  addition  to  the  ow  ner's  lahor.     |!\  w  ner  " 

is  meant  the  party  in  actna!  |«iKsessii«n  of  tht-  mine,  whether  a.s 
owner < ir  lesM-e.  Th.-w.ir»ls  "nohin-'l  lalxir  "  and  "ovineiu  work- 
ing" should  also  he  written  in  r,sl  ink  on  the  title  [>aip(  at  tlie 
ai^r  end  of  the  right  maigin.  All  aoch  ecliednlea  ahould  lie 
amorted  into  two  aepaitalo  gimipw. 

Infirirfr  6— l£MteB.— In  caae  the  mine  is  worked  under  the  ao- 
calted  "leasing"  Or  "tribute"  system,  i.  e.,  when  it  ia  leaaed  In 
hloeks  to  H  niniiluT  of  miners,  each  payini;  a  royally  to  the  ow  ner, 
tioaiiswer.s  are  nsjiiiri-d  ninh-r  ln<iiilry -),  hut  a  n-port  niiist  Ipv 
made  under  ln<tu)ry  Ti,  a*  follow 

.\fter  the  words  ''If  ininiiiu  is  paid  lor  hy  ihe  ton,  ear.  or  other 
unit,  irive  the  rate  peid  aiid  chstraeler  of  unit,"  write:  "Worked 
by  ieereeM  on  —  in-r  <Tnt  of  royalty;"  inaurt  the  peitieDtaga 
dnnged  hy  the  owner  to  the  !<Tis«  s,  spec-ifying  whether  "cnaa" 
or  "net,"  i.  e.,  wliether  computed  on  the  gras  or  on  the  net 
pntdnrt.  In  the  next  tilank  apace  Inaerl  the  ai-enme  number  of 

les,s")^.s  eniploy»'<l. 

After  tin-  wordis  "Total  amount  paid  for  sueh  work"  insert  the 
ainouiil  reeei.  -^1  liv  Ihe  lessees  out  of  the  total  product  utter  a.  I'll - 
treatment  and  :n  ijrht  eharv'es  and  royaltirs.  rorexampie,  il 
!  the  uruii.H  prothu  •  ri  |-ii;i  ii  under  Ini|uiry  10  is  $10,000,  the  net 
product  ia|((,000,  the  rate  of  royalty  2-'>  (ht  cent  net,  then  tile  entry 
in tiie flret  blank einace should luula^ follows:  "Worked by iMnaea 
on  S5  per  eantfoyalty,  net,"  and  in  the  last  bhuik  apace,  "94,SOO." 
If  the  nite  of  nq^ty  ia  viaiyh«  or  ia  not  aiated,  eompute  (he  a\-er- 
age  net  rate.  For  tbie  pnrpoca  flffli  oiitain  tbe  amount  of  the  roy- 
alty by  rnibtTW-tlne  the  amount  teorived  hr  the  hw-aeeo  fritin  the 
total  net  value  of  tl)e  mining  pnHluct.  urn)  n.  <  impiitj- th>- per 
ivnliijje  of  royalty  to  the  total  net  value,  lu  iiusiiy  ca.ses  the  rate 
of  n)yalty  re|)ortt'<i  repn's*'nt!t  the  pereentatri' of  t:M  Ir-^rv's  share 
(o  the  total  product;  this  isuii  i-rror-  If  the  value  of  itie  ]>riHhict 
is  *t>,lKN)  and  the  leswet-!*  received  the  r^ite  of  royalty  is  not 

I  75  percent  but  2n  |K>r  ei-nl.  the  ratio  of  thi'  royalty,  $1,300,  to  the 
!  total  produeL   If  any  >-!«timates  of  wat.'es  ret-eiveal  by  Iwceo are 
:  given  under  ItM^uiry  4,  they  ahouid  be  emeeil  by  dniiring  Kd  Iteca 
throqgh  tliem. 

On  idl  aneh  aehedulM  write  on  the  title  \kik*-  in  the  right  uiannn 
after  the  worda  "Xiuneof  the  company,  etc,"  the  words  "  BUn-k 
|ps!«'es."  For  llie  «ike  oi  uniformity  this  term  should  likew  is,-  1h- 
lirU'd  ia  the  few  ea*»«  of  pla<x'r  niinus  wgrkekl  ou  the  trilnitc  i<yi>tem, 
bnt  the  wordti  ahonid  tie  In  quotation  marks. 
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MINKS  AND  QlJAHlilKS. 


3Rm  vntbei  m  lAimK.— If  the  mine  m  worked  on  alume  no  m> 
ewer  to  raqolrad  to  Inqnirf  4,  tmt  tbe  nqport  under  ImjnirjrS 
read,  "Worked on 8h»n«,"  thciiuuiberof nMBtoenuploiyediihould 

be  g^ven  in  the  next  blauk  Apace. 

Iii'/U'ril  .<. — The  aiiHWPr  I'  l  tlii-  i;u|iiirv  iii'.i.-t  not  illcllMle  jniv  i'\ - 
pen<)itnreii  uf  a  ijurtuiiaeiit  nalun*  nliic-h  hiu<  no  clini-t  relation  to 
the  mine,  such  as  constraction  of  buildiiifss,  tnill!>,  dwoIJing  liou!«e>, 
etc  If  any  each  expenditure  ie  included, «  reqncat  for  comrtion 
■hoaU  \m  nude,  Mking  tb«t  the  expenee  be  eilndHiM.  If  no 
•newer  la  nede  to  tbteinqairy,  write  the  void  "None."  In  some 
oMee  fbe  eoet  of  mppliee  and  materiale  la  reported  to  Include  ako 
''Miaoellaucouf  expenoe?,"  which  ou)rht  to  he  reported  under  In- 
quiry  ft.  No  Bein%^tion  should  be  attt-uipteil,  l)nt  after  the  wonia 
"Miwx'lluni-fius  «'X[>^■tl^"^•« "  -.vrilr  III  rr.i  uik  "-fi'  IfcuiTv  H." 

luifitirtf  !*—  Jii  itioi)mnil  wwi. —  1  bv  »jiit«uul  rs  juirliii  mndiT  thii" 
inquir)'  !«,  witli  very  few  excx-ptioiic,  uIh)  ini'luded  iindtT  In- 
i|oiri«i  4,  7,  and  H.  In  tlie  a\itM>n«>  of  indinition.'^  to  tli4>  <fiiitrary, 
thia  fact  ahoald  he  noted  in  red  iuk,  u  line  ^holIM  1k>  ilran  ii  innler 
the  amonat  expended  In  development  work,  and  the  entire  entry 
dtoold  be  inelwled  In  hMcketi.  Theamount  ehonld  not  beadded 
with  the  other  itemH  reported  under  thit  inquiry,  and  If  It  Is  «• 
a<lrled  it  Hhouhl  ha  eliuiinAted  from  tlu>  total. 

If  it  appear-'  tlui;  llic  iiiii  iunt  re|x>rte<l  (or  development  work  in 
jint  inolildetl  in  tiif  ■  iii  rHlijiff  exjK'ivm*.  information  should  lie 

i.l>t;ilin'l  liy  , .  iiiui.ui'K  ii"  ,itL'  'Ailh  11  ir  for  the  purjxuse  of 

apportioning  the  exj>enUium>  im<ii;r  im)innt-9  ^,  7.  iin<l  h.  If  ii  W 
not  possible,  a  note  should  Iw  ma<le  in  red  ink  '"Not  iiieloiled  in 
operating  expenwi^."  If  the  antoant  reported  f<ir  developiueni 
work  ie  equal  to  the  total  wag:ct<  and  ealarica,  m  total  vcag»  alone, 
or  to  wage%  enlariee,  and  eupplice,  or  wafee  and  euppltee,  or  any 
of  theee  item*  la  eounecUon  with  oontnct  work,  the  item  sboold 
be  enu>ed. 

If,  however,  the  amount  of  development  work  it:  eipiid  to  the 
ainount  imid  tnr  i  uianu  t  w  rk  ul  rn'  it  should  htund. 

Expenditurew  for  instruction  of  mills  should  not  be  iucluded 
ander  "Development  wolk,"  and  theantonnt  80  ineluded,  if  any 
Kliould  be  eliminated. 

Rait  onJ  roiiiiltit'. — Whenever  it  appeam  from  the  iinswer  to 
Inquiry  12  that  land  is  held  on  lease,  eome  rent  or  royalty  should, 
as  a  rale,  be  reported  under  Iw)nby  V.  In  some  caaee,  however, 
the  coBsMsntion.  for  the  leMe  is  a  certtdn  amonat  of  devdopinent 
work,  m  that  if  the  report  Rhaws  an  expenditure  for  the  tame,  but 

no  rent  or  niyiliti*-!',  the  answer  may  t>e  deemed  I'otn-ivtent. 

l*aynienl>!  on  "bond  and  leane"  are  in  the  nature  of  (wymenl^ 
on  a  I ■nn  h.i-i'-:iiiini'V  iiiMrlL';iL'e  liini  -liould  Ik'  eliminate*). 

If  the  ftii8wer  to  ln<|niry  Ine  Khnws  that  jiower  nratj  KUpplie^l  lo 
the  mine  by  another  (;!<labli!ihment,  the  retU  paid  fdrpover  should 
be  reported  «ther  under  "Water  rent,"  or,  in  ease  any  other 
power  was  vupplled,  under  "Other  n-nt  or  mvultier." 

If  wstar  rent  or  rant  of  electric  power  in  included  amone  "6op- 
pHeeand  ButeRala"  (Inquiry  9),  or  in  the  last  item  of  Inquiri'll 
(amonnt  paid  for  taxes,  insunuice,  etc),  it  Hhould  he  climiniiu  d. 
If  the  rejifirt  does  not  conform  with  these  iwjniremenl.'i,  a  reipii-.^t 
ittr  eorreetion  inu?t  lie  uent. 

.Iwirij/w/  /Klifl /"r  Itirtit,  imnirtiiir^,  ffr,  —  If  tile  <N„^t  of  Hiipplif:*  iind 
materials  i?<  iiiclud»-<l  in  ilii^  irim  um'.  no  n')M:irt  i^^  made  utnU-r  lii- 
Hulry  J*,  the  atitolliit  w>  repor(i*«l  ?-ii<Mili1  be  transferrcil  to  liii|iiirv  S, 
and  ii  note  in  nx\  ink  i^hoiild  be  niuile  n-adiuK,  "See  IiKpiiry 

Tbfof.— The  total  sbonld  always  he  inserted,  even  if  ther«  is  uuly 
one  item;  audi  item  ehonld  then  be  rartated  as  the  "Total." 

III.  Fnoouct. 

Tbeprodnet  la  reported  on  Schedulta  Nob.  l<ln  and  lOb,  as  the 
eaee  may  he^  and  on  Behednle  No.  10,  Inquiry  10. 

A.  PLACER 

ScheduU  Ao.  lOb — Jngtdry  g.—lt  ie  iiinutdeti  ttist  the  report 
ebouM  fpye  (a)  the  exaiet  rnidr  wintfht  of  th(>  pndl  jirrahN-t,  tin* 


total  grosa  value  allowed  for  it  by  the  mint  mt  private  party  buying- 
tbe  same,  and  (b)  the  a\-eraire  flneneas  of  the  gold  pmdnced.  The- 
enideweill^t  multiplied  by  the  nveniin- tinenest^  will  furnish  the- 
total  number  of  fln<>  oiiiiee.-'.  (  bli)  There  are  very  few  wheduleM, 
liuni'wr.  where  thi.i  inquiry  ha*  lnvii  pr<i|>erly  answeriKl.  In 
itjttiiv  K-ai^i^  the  valtie  aloue  ia  given  in  roini«l  tieiire.",  which  is 
uHiially  nn  estimaiet  sometimfiB  the  HveniKe  fineneMs  In  iriven  with 
it.  In  snoh  caeee  a  leqneet  for  oorrection  should  tM  sent,  asking 
the  number  of  crude  oimcee.  In  otlmr  vaacB  the  ptiee  paid  per 
erode  ounce  is  given.  The  nnmber  of  emde  otmeas  eaa  Im  obtained 
by  dividing  the  value  by  the  price  per  ounce.  In  sneh  easM  the 
Mtieiiule  shf'iild  Ije  criticised  with  a  view  to  awertaininvr  the  aver* 
af!*  fiiieniT=>:.  luHimecAnra  the  averaj;e  tinene.''s  reporldl  I^•prv- 
•'ent."  the  r::thi  'uf.veen  the  prit-e  i>er  i'ri;i!i-  i.i-.nrr  .ml  \\iv  i  oinin^ 
vahie  of  a  lim'  ounee,  viz,  iiL'(».ti7.    Ttiis  Is  ini-orreet,  ae  the  priee 

[  paid  |H'r  ounce  ih  al  way  h  le«<s  than  the  odniDg  valne  of  the  gold; 

^  such  "tlnenece"  should  be  disi«garileil. 

I  n  t  h<  >se  cases  where  a  complete  reptjrt  la  made  and  the  value  of 
the  product  appear*  to  be  \m>  thun  the  coining  value,  i.  e.,  than 
the  nnraber  of  Une  ounces  maltiptii>d  by  I20.A7,  the  ooinini;  wlue 
dionld  be  Bubn1itute>i  for  the  value  re|M.rt*sl  in  atihwer  to  Inipiiry  S 
on  j5che<lnle  No.  IOI>  si-.  "<  irnfv  vsiliie."  wbil.-  the  umouiit  re|iortc«l 

■  should  Iw  enii*<l  from  S  lieilule  No.  Tansferreil  to  Schedule- 

No.  Ill,  ln<|iiiry  10,  ii*  "Net  value  ol  il.,-  ijiijiini;  pro-hict." 
If  the  mimber  of  crude  ounei-tJ  in  ;fiven  and  the  amount  is  lijrured 
.  at  $L'i>  ]>er  ounce,  the  onncesshoold  lie  taken  sh  lineand  entered  on 
'  s<-b<><lule  No.  loll  at  M.  The  value  sboahi  appear  on  Schedule  2fo. 
10,  Inquiry- 10,  both  as  gram  and  ntf. 

If  no  tellable  data  showing  the  nnmber  of  Hae  ouncea  are  avail- 
able, Inqnb^abb  should  be  l.>ft  blank.  All  aneh  Bchedutoa  should 
be  assorted  into  a  separate  ^roup  for  tabulation. 

Sfhfiliili  Xo.  10—Iiii/uini         The  gmss  valtie  of  the  metallic 
:  tNjiitentS  luUKt  Ik-  eipial  to  the  t<ital  rejxirted  on  Schedule  No.  lOh 
under  liupiiry  '>.    The  "Charirey  for  treatment"  ^rliould  incliide- 
.  mint  chi)r)ies,  cuiumistifions,  etc. ;  the  " Freigiit "  repreeenta exprew- 
a^'e  and  Insuniiice  ou  bullion.   Theee  questions,  however,  are 
hanlly  ewr  annk'ered. 

The  ' '  Net  value  of  the  mining  product "  is  usuaUy  reported  equal 
to  the  "Gross  value,"  which  is  incorrect.  Whenever  the  actuid 
gross  value  can  Im  ol>taiix>d,  as  explained  above,  the  difference 
between  the  Kroeevainn  and  the  net  value  will  repmentfhechaigea 
for  treatment  and  should  be  w>  entered. 

In  miifl  ca."es  either  the  (rro«^  <ir  the  net  value  alone  if  re|Mirted 
under  liniuiry  \0,  .s<-he<hile  No.  10.  If  this  miHsinit  item  i-sui  not 
lie  <d)taiiied,  tbe  amount  r(>porte<l  on  Sche<lule  No.  lOa  shouli!  lie 
entered  on  Schedule  No.  10  as  "Net  valtie  of  the  raining  product." 

SehetMe  No,  iO»— Jb^wtrte*  /,  ^,  autt  .j.— There  thonld  be  a  com- 
plice answer  to  these  thice  itKiuiries.  If  the  total  quantity  of  ore- 
mined  in  IMS  exceeds  the  total  <|uantity  sold  or  treated  during  the 

'  siiiiie  year,  tlien  the  .-lock  on  hand  l>ecemlK-r  .".!,  IilO'2,  sIkimM 
'  cxcee-l  by  llie  -iUiie  iiuautity  the  stock  on  hand  l>eccniber  :tl.  IHOl. 

(■i,nv»>r«>ly.  if  the  ijuantity  -nlil  or  tn-jitc^l  exi-ee«ln  the  <|uantity 
'  iiiiin-il  tlieri-  iiiust  Iw  a  corr<-?iMinilins!  ihi  rs-ase  of  the  stock  on 

hand. 

II  the  «iuaiitity  -old  or  treatol  \.^  reported  the  wine  as  the  <juan- 
I  tity  mined,  tlic  stock  on  hand  on  tM>th  dateamust  lie  the  rwne. 

I     Very  often  tlie  stock  on  hand  is  not  reported  at  all.   In  case  the 
<|ii:ititii>  mid  or  treated  is  the  mme  as  the  qtiauttty  mined,  the 

omission  may  lie  dlsreviirded.  In  <•««•  those  qnantitio"  nre  not 
I  tbe  same,  llie  iiicri-tisc  or  di^  reasc,  us  the  cuse  uiii>  Vic,  sin  mid 
j  cnt»-ns|  .01  the  n*\eiv,' si,h' . if  Sclictliilc  No.  It'la  iiinli-r  liejiiirv  11*. 
I  In  order  dial  the  toUil  net  iii.  rease  oi  ,l<-creji-e  of  the  stoi  k  of  ore 
I  ou  h.md  should  avrcc  uitli  llic  total  stin  k  on  hand  l>eeemlier  :!], 
!    l!H>l,  :iiid  Itc-t  iiiliT        IHir.'.  tin-  iru  reasi-  .if  stuck  should  nls.i  U- 

entered  uiider  I ii<iiiii y  :1  as  '  stiM-k  of  ore  oh  hand  Ih'cemtier  HI, 

1002,"  while  thedecrease«hQOld  iwentered  under  tlie some  Inqutry- 

as  "stock  of  ore  on  haiHl  December  2tl,  IflOI." 
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Ini/ttirii  4 — lixiUion  iimtent*  iif  the  orr. —Thu  aiitmer  to  ihli'  iii<iuiry 
iipn-ifleH  <4U'h  iiielal  i-i>iitHint><I  in  the  ore.  Enter  tlie  name  or 
nauivM  of  tlie  nielalK  oti  .S-IiihIiiU'  N".  10  in  the  upp*?r  txinier  of 
the  title  pa);e.  viz,  "tJuId."  «ir  "Silver,"  or  "Copper,"  or  "  I^-jmI," 
or  "(ioKl  anil  »ilver,"  or  '*  Silver  an<l  lead,"  or  "Gold,  silver,  and 
l(wd,"  or  "(iol<l,  Fiilver,  and  copper,"  etc.,  a»  the  case  may  t>e. 
All  H.'he<Uilf><  have  heretofore  been  niarketl  "tiold  and  >>ilvt'r;" 
IhiN  dehitniation  «hould  he  allotreil  In  ^tand  only  n  hen  it  corre- 
upondn  with  the  actual  <-ontentr*  of  the'  ore,  otherwise  it  hhoiild  tie 
corrected  an  ahove  indicate<l. 

(Jiuintilii. — (told  and  mlver  muiit  he  given  in  tine  ouncM,  i'op|)er 
and  lead  in  itounds. 

If  iron,  zinc,  or  nuuiganeoe  in  cnntaineil  in  the  i>re,  the  quantity 
mUKt  ))}■  rc|Mirlc-d,  even  thoutili  no  allowance  may  liave  hwn  made 
for  it  in  the  value  of  the  on-.  ■ 

In  i!ume  caM.-i*  the  anvwer,  inrtead  of  );lvini;  the  total  quantity  of 
each  metiil  <'ntntaine<l  in  the  pr<"luct  reported,  ftateo  only  the  con- 
tentH  jier  ton.  In  »uch  cawe*  the  ciuitentK  bo  rejKjrteil  nhonld  he 
niultiplietl  liy  the  nnndierof  ton."  Kold  or  treate<i  and  the  totals 
inserted  wlierc  they  lielonjc. 

Bam-  nu'talH  lire  Mjnietimer<  iiivi-n  in  |ierc»'ntaj{ef.  In  fn4-h  ciwn 
the  (juuntity  t-an  easily  lie  computed.  C.-iually  in  :idjiL«tin):  the 
price  of  the  ore  a  diwount  or  allowance  it*  made  for  Ih-im's  In  I'nielt- 
ing;  at>  a  refiult,  in  many  ttii^a  the  quantity  repi>rte<l  in  the  net 
(piantity  for  which  payment  was  rweivwl,  in;ilea<l  of  the  total  cwn- 
tenli"  of  the  ore  ac  Hiiown  hy  a»<«»y.  Thij"  if  itu-ornH-i.  an<l  wherever 
the  fact  is  dim-ldexHl  the  Dchedule  nluiuld  lie  lYirrt^  lfil  l>y  infRTtinK 
the  actual  c^mtentH  of  the  ore  imttt-ad  of  tli«M>  for  wliich  piiynient 
waf  iweivcil.  If  the  uctuul  conlentH  can  mil  he  «-alculute<l,  ii 
nH|ue8l  fur  oornx-tion  should  lie  adiln-wd  to  the  operator.  The 
value  of  the  product  Hhotild,  however,  not  lie  chaii)(e<I. 

r«/uf. — The  value  of  each  metal  ought  to  lie  rvporteil  liy  the 
o|>erator.  It  nhonld  in  every  ca."*  lie  the  value  actually  allowed 
to  him  hy  the  xnielter  or  ore  liuyer.  Only  where  it  in  imiMiwilile 
to  ohtain  a  re|«ort  from  the  operator  (fhould  the  average*'  of  the 
I'nited  StateH  tieological  Survey  lie  accepted  a*  «it*titute?^. 

The  United  State*  « ieolojfical  Survey,  in  it*  tahiilation,  diwjirtU 
the  values  rejHirted  hy  the  ojM'ratorH  and  I'uhrititut*^',  in  lien  of 
them,  uniform  average  priti-?',  viz,  f20.ti7  jK-r  ountxMif  gold  fine,  I 
St>.52  ]K'r  ounce  of  silver,  |>er  pound  of  cop|H-r,  and  $«V(M  [ht  ' 

|iound  <if  lead. 

TlM-jte  averagejt  repn^ent  the  c«iining  value  of  refinetl  jpild  and 
the  annual  average  New  York  quotation  of  all  other  metiili'.  While 
the  New  York  quotation  of  silver  U  iiflen  taken  an  a  Imsin  of  hettli  - 
ment  for  ores,  yet  ther«'  are  few  8che<lule!<,  if  any,  where  the  viihie 
n'|M>rteil  hy  the  o|>enitor  for  c«ip|>er  and  lead  apjiroxiniateM  the 
New  York  quotation,  t'opt^'r  ix  UMudly  rf|iorte<l  at  5  and  »1  ivnts^ 
per  iKiiiml,  iuHtead  of  II  ivnth,  iif  acivptiil  hy  the  I'nit^-d  State;* 
(ie<il4igical  Survey.  I>-ad  i>t  nxually  re|iorted  at  to  2  i-entti  per 
|M»nnd  iiutead  of  4  <vutc.  Some  of  the  largeft  huyerw  in  the  Tniteil  i 
State*  allow  a  unifonn  price  of  31  centB  per  ixninil  from  which  2 
t-entH  |ier  |K>uiid  are  iie*iucte<l  for  freight  from  .Salt  Ijike  City  Iti 
New  York.  Tiiiw  actually  the  net  prii^-  jiaiil  is  Ij  <viit*  p«>r 
IM>und. 

Whenever  the  Hvenige  value  p<'r  onmx*  of  (mM  i;*  lem  thuii  f  IH 
the  |>ri->'Uiiiption  i."  that  theount-e*  are  not  line.  Inn  crurle;  in  kucIi 
caiH-  the  whe<lule  hIiouM  lie  criliciceil. 

The  price  for  silver  in  1M)2  wa.'  subject  to  lunaiderahle  tlutiua- 
tiou*;  the  higheM  jirice  did  not  ex<-eed  5<(  centn.  If  the  pritv  n>- 
|Mjrled  hy  the  operator  x»  in  excesw  of  thi.«  rate,  thewheiluleHliould 
lie  critieL»!e<l. 

Viiliif  iilviir  rt/«>rUil. — When  the  vaUie*  alone  of  the  bullion  con- 
tents are  re|Mirted  Init  nut  the  iiuuntitiei<,  a  requcT't  for  ctirni'tion  ' 
.'•hould  lie  made.  If  it  is  inipcK-r-ihle  to  obtain  thene  data  <lirectly 
from  the  operator,  the  ipiantity  should  he  estimated  at  thi*  oitice. 
In  fuch  cn>"eti  SoIunIuIc  Xo.  10,  Inquiry  11,  should  lie  i-otisMlliHl.  If 
the  addrew  of  the  reiliii-tion  works  is  given  to  which  the  ore  vvuf 
«old,  the  rate  at  which  each  metal  was  |>aid  for  should  lieolitaiiie^l  : 


friini  the  nqxirt  of  tlie  respwtive  mill  or  smelter.  If  such  inf<irma- 
tion  is  not  availahle.  then  the  quaiititiei^  should  Ih'  <«timatnl  «n 
the  baxis  of  the  Unite<l  Staleis  (ie<ilogi<-al  Survey  averages. 

Sritrdiile  .Yo.  70,  Itufuiry  JO — (irom  ittltte  of  lite  mftaUir  ronltnt*  an 
rrporlfd  to  tlif  t'niitd  finlm  f iettUiyiriit  Siinvii. — Thif  value  should 
tie  e«)nal  to  the  total  value  on  Schedule  No.  10a. 

The  deiluctioni'  conrist  of  the  following  iteiu«: 

IHrroaiitr. — As  has  \wvn  explained  jilnive,  very  freqnently  a  dlB- 
count  itj  iiiuile  for  Ioim^  in  smelting.  Thus  the  price  |ht  otuic«*  of 
gold  \fi  made  ^2(1,  but  5  }ier  cent  is  detliicted  as  adiHcount,  bringing 
the  actual  pritv  down  to  f  IH.  Sc,iiieoiH'niton<  will  rejxirt  the  value 
of  gold  at  $211  and  charge  off  n  correi<poiiiling  amount  umler  "  l)is- 
eiiunti*."  Similarly,  some  still  report  dimtiunts  on  silver  and  leH<l. 
\Vheiiever  wich  diwount-s  are  reiMirteil  .-k-iiuriilely.  they  Khouhl  lie 
pre(*rve<l  under  "Deductions,"  to  Ik'  e^iilifieiiuenlly  tabuiateil. 

Very  fre«)uently  only  one  amount  is  rejiortetl  for  ilim-ountR.  Xo 
Regregation  of  the  diitcounlff  ne«><l  lie  matle  in  such  caiieH. 

Cluiryrf  fur  trtiiluiftii. — Thi.s  item  might  to  include  charve*  for 
sampling,  ur««ying.  and  milling  or  smelting.  If  tlict<e  several 
charges  are  reported  sejiarately,  they  should  be  combined  into  one 
item.  In  »nrh  c(iwk  ii  vifm<ir>iiidiim  go  ing  tht  name  uf  (he  mint  anil 
mining  nuiijMintf,  Ihf  Mnte  and  runnlif,  nhimUl  ftr  ninde  and  dtlirt  rfd  lo 
the  e.rfirri  tjKciiU  ngenl  in  rhnrgr.  I'sually  the  trealnicnt  charg«-!( 
include  also  dis«-<innti'.  If  the  latter  are  not  reported  s'parately 
no  .oi-gn^gation  Nhoidd  lie  attempte<l,  but  the  amount  .should  stand 
a."  n'|iorl»Nl. 

In  mime  ihm-»  the  treatment  charees  inchxle  freight  chargeii. 
The  anioimt  reportevi  should  lie  allowed  to  stami;  no  segregoticn 
iiee<l  lie  luatle. 

Freight  rhiirgen. — Thute  inchidc  the  ihidI  of  (tacking  an<l  haulage 
by  team  and  railroad  freight. 

When  the  two  items  are  r«'j>orte<l  w|iaralely.  they  should  be 
allowed  to  stand. 

( 'hitrgrmnid jn  iyht  jterton. — Besides  the  total  charges,  the  inquiry 
calls  alwj  for  diargen  and  freight  |ier  tun.  The  latter  can  l»e  given 
only  when  every  shipment  <if  ore  was  treated  at  one  et<t]ihli.<ihnient. 

It  frei|uently  liap|ieiis,  however,  that  the  one  is  (irnt  concentrHt4>il 
at  acusiom  mill  and  the  concentrates  are  then  slii|i[ie<l  to  a  smelter. 
The  tonriHjre  sliip|ieil  to  the  mill  is  then  ijiiilc  different  from  that 
ship[>e«l  to  the  i<melter;  average  rateH  per  ton  would  in  such  («m-s 
Ik-  misleading  anil  shouhl  lie  eraned.  All  tnrh  nehfdule*  nlmiild  Ik 
rrfrrrrd  lo  the  ej/it  rl  r/ieriid  iigeni  in  rluirgr, 

Si>  rhnrget. — In  many  cases  the  full  value  of  the  gold  and  silver 
•Mutents  of  the  ore  is  paiil  to  the  <i|iemtor,  no  charges  whatever 
iM-ing  made  f<ir  treatment  and  freight:  this  is  when  the  ore  contaiim 
a  high  {lercentage  of  irun  and  manganese,  which  are  tuit  |iuid  for. 
Sometimes  the  jiercentagiv  of  irtm  and  inangatieH-  are  so  high  that 
a  boiiui'  '\9  paid  to  the  mine  operator,  liesides  free  treatment  and 
freight.  The  amount  of  the  Ismus  should  U-  ent4'r«'«l  on  .Scheilule 
No.  lOu,  Inijuiry  4,  a.'*  the  value  <if  the  iron  or  nuitiganesc. 

NCT  VAI.I'F.  OK  THE  MINING  PBOIWIT. 

The  net  value  of  the  mining  product  is  i^ijual  to  the  growi  value 
lesi<  the  de<hiction  for  treatment  4'harges  and  freight. 

In  some  ca.**s  the  question  was  misundei-»to<sl,  and  the  net  profits 
were  reporte<l  iiisleiid  <if  the  net  value  of  the  product.  The  amount 
should  lie  properly  <i  irrxrtwl. 

In  many  caws  nothing  but  the  net  value  of  the  mining  prodiu't 
is  re|iurted  by  the  o|«'rator;  it  is  when  the  ore  wa«  wild  "at  a 
Mat  price  pi-r  ton."  In  such  caset",  if  the  metallic  itintents  are 
re|>orte<l  i>n  S-hedule  No.  10a,  Inquiry  4,  the  total  value,  a>  i-alcti- 
lat«"il  by  the  I'nited  States  tieolfwiml  Siir^-ey,  should  lie  acivpteil 
as  the  "gross  value,"  tin-  net  Hhioiml  re<-«'ivtHl  by  the  o|HTUtor 
as  the  "net  value,"  and  the  liiffcrem-e  should  In-  entertnl  under 
"I>e»luetious." 
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MINES  AKD  QUARRIES. 


SeMitteM,  Ua,  tu^uiry  //.—Divide  the  total  tootcDtsof  eodl 
«lld  silver  given  anderlniiuirv  4  b}  the  total  quantity  giviMi  under 
Inquiry  2;  <mter  the  results  muler  tiohi  ami  rflwr.  Coininiio  in 
till  sanir  ii.uiiuiT  the  uuiiiImt  itf  [Minnclx  t  .  ii]i|>i  ;  ,  li'u.t.  unil  other 
niHalH  ptT  loll,  auil,  farther,  liividiu  eacli  <iuotient  by  Ihe  uunib^r 
20,  which  will  (live  the  iK'nentage ol  oc^iiwr,  lead,  etc.;  enter  tho 
aatne  iu  the  projH-r  iilmi^. 

Divide  the  tutui  vuhie  pven  iiiuler  In(|iiiry  4  l>y  tlie  iinioiiiit  of 
ore  aold  or  traeted  given  under  Inquiry  2.  Enter  the  reaoit  umkr 
'*anregite  gnm  Talne." 

If  tt*  "agptfKle  gnM  Tahie"  w  K-j^i^  thun  $I0|  Itie  "loer-gnde 
ore,"  If  nMH«  tban  $10,  It  to  "tii|.'h  K'ru'h-."  Tho  dMicnatiQiM 

"hijth  Krnilc"  <ir  "low  Kniile,"  HM  the  ea«- nuiy  Is  Ih- written 

on  the  title  jiajpt'  u(  fekJjitlule  No.  10  in  the  hUnk  !^\iatv  after  "cbar- 
aeiarof  ore," 

INCKCAU  OR  nncKBAn  of  tub  mtock  or  mcis. 

SeMOe  No.  Inquifji  iA— Deduct  the  etock  on  band  Deoem- 
ber  31,  lOOl,  from  that  of  Deceinlwr  SI,  IflOS,  or  vice  vena,  and 

enter  the  rlifference  under  inrrease  or  decreaae. 

Divide  the  "net  v«lneof  the  niiniiiit  jirixlxet."  jfiveti  on  fHih«"<lule 
Nf).  10,  Imjiiiry  !i>,  hy  tlie  iminU'r  nf  Umt  wld  or  Irentinl  iind  mul- 
tiply the  difference  by  tlie  iucR!a>«e  or  decreaw  of  tlw  stoek  of  ore 
on  hand. 

CQfAL  amitATn  vau'b  or  tnk  Mtinxe  pnonccr. 

Schedulr  Xo.  toa,  JSifUnnF  i'.— Add  the  eetlmated  value  ol  the 
incrcam  of  Mwic,  entered  under  Inquiry  12,  to  the  net  value  of  the 
niining  priidiict,  ».-■  given  nn<ler  Inquiry  ID  on  Sclipilule  No.  ]'.\  i  • 
•Iwlnrt  the  otftiioiUed  valtie  r>i  the  d«crK«i«u  of  xtoi  k  from  Uie  net 
\-a1ne  of  the  minin);  imidnei.  I^nter  the  reault  flsthe  "total  eeti- 
mate<l  value  of  the  ruinini;  proihu-t ," 

IV.  XaMK  ANP  AoiiBKw  i>K  MlU,  OK  WoUKII  AT  WHICH  TUB  OuK 

IB  Ttm&tBK 

SehedvU  JVo.  10.  /rnyioVy  //.—The  answer  to  thix  inqniry  shonW 
indicate  tli<>  illi!|>oi«itioii  umde  of  the  on-,  whether  it  wft.-.  or 

!,\        .i!  f/u' Oom/KDi;/'*  lY' 'if  (.       i'ljrt'K,  or  tftiitfil  <it  n  riinS'mi  mill. 

VViien  the  ore  \*  tre«teil  tor  ll;i-  i»i-«tinnt  of  the  mine  oiienit.ir  iit  a 
mill  direi  tly  eomieeteil  with  the  mine,  the  fact  shi  ni  l  I-  M.itr.l 
if  not  ■>tat<>il,  it  will  apiH-ar  from  the  aceouipauying  Schedule  X'l. 
1 1 ,  an<l  the  aimwer  Hhmild  la-  tsupjilied  at  tbto  office  In  tcnsa  iden- 
ticai  with  tb«  naderlined  phraaea  abow. 

If  the  addreaBof  a  mill  or  nnelter  la  pven,  but  theivport  fnib  to 
fltate  whether  tbeore  wai  loM  or  treated  on  tollc,  the  cfaanKter  of 
the  mill  ihould  heaaoertained  b^nhNniica  io  the  atdiedule  whereon 
it  is  reported.  If  it  gmnm  to  ha  one  which  both  hnyH  on^  and 
treats  them  for  th«>  eiMtonier'e  acconnt,  the  answer  to  Inquir>'  4, 
<!ti  S.  Ih  iliil.-  Nil.  Ula,  will  ordittarity  ill-  n  I'lirtiHl  in  c-nide  oum-ef. 
which  will  a|)i>ejir  troni  the  low  valuation  of  the  jjoUl.  In  am*  of 
WKcriaaity  Ihe  tdttdaie  thctUd  be  rrfirrtd  to  (A«  expert  tpwal  ti^t. 

V,  PnoCIBiK  OK  Tkkatmknt. 

SeMtHie  Ho.  iO,  Afany  i^i  JSehttOil'-  So.  Joa,  Jnquiriet  S  and 
lO.—^  ores  are  clasiiifled  aooording  to  proceaaof  treatmciit  into 
RilKny  and  tmdtimj  nm.  The  prooeM  of  tteatment  will  appear 
from  theani^weiv  to  litijiiiriefi  R  and  10,  on  Krhednle  Xo.  10a,  or 

Inquiry  11,  on  Sehedule  No.  10. 

If  the  on'  is  eon»vntrHt»'<l  and  then  "uielltil.  ii  sIhiiiM  I«c  l■la^r'^•<l 
ju<  a  milling  ore. 

The  <lefliKnaliou  "wiUiuj;"  or  "i<iut)lliui;''  idiould  be  wHlleu  on 
tlie  title-pa^e  of  Bdtedttle  No.  10,  in  the  linereaerved  for  "ehar^ 
alter  of  ore." 

AmilM  (/miiiw.—Ko Schedule  Xo.  1 1  in  required  for  "anwtnw," 
but  all  reporta  fbr  minea  connected  with  amntnia  ehonld  he  aegre' 
gated  into  a  aeparate  Kroup. 


lt><hi'ium  i.j orfx  hij  huu<l.—Xi\  a  iiuuih«r  of  KtuuU  uuut«  ttie  oro 
■If  rt-i  1. ,  .1  hy  hand  in  a  mortar.  .Ml  reporte  forsuch  minea ahoold 
I  lie  aj'wjrted  into  a  senarale  (;n)U|i. 

j  VI.  Mls'IUlal  L.\m»v 

I     If  the  AmenaionR  of  the  cUm  are  reported  Instead  of  the  arre- 

at-e,  the  latter  Hhonid  1n>  coniputed.  If  the  nninlier  of  minemi 
elainif  lt=  n^ported.  the  airea(te  hIkiuIiI  liki'WiM.-  lie  eoiiiputeil  l>v 
miiltiplyiii);  Ihe  number  of  claims  hy  the  uvenun-  A/r  >i  'hi  l.iin 
an  iletennined  liy  law.  If  the  ret«>rt  hIiows  no  land  owned  and 
wirne  held  <in  leai<e,  a  note  xhould  lie  made  on  the  tille^pOKB,!!!  the 
1  upper  rinbt-liand  uiarpiri  n  iiilirifr  "lo=»«--e'*  rei>ort." 

vi;.  Ki.i»(  I J  i..>,  U  oiiKs. 

|{e<luction  works  have  lieen  dividetl  for  <vn«u.«  i«iirfwiii«>s  into 
tKullfff  and  rtihi't'int  imrtr  tilhir  limit  mifltiTx,  or  milU,  the 
former  l)ein«  re|K)rtf<l  <in  Sehedule  Xo.  12,  the  latter  on  Sche<lule 
No.  II  an-l  Ha  or  lib. 

.\11  j-melter  reimrf*  nuwt  U-  referrvil  to  the  expert  epedal agent 
in  I'harKe.  In  mme  railed  nmeltere  were  erroneoody  reported  on 
Heh«<lule  No.  11.  Sarh  wbednlee  ehould  likewiae  be  referred  to 
the  expert  special  a^nt,  toftetber  with  all  fkhednla<  Xo.  10  relatinir 
■  t»  minea  ronne<4e<l  with  fmelten'. 

All  millnarefo  ln'<livid<-<l  for  tabulaiion  purfxwif  into  Lwui'lu:i»eii, 
1 1 'I  milUwithoiit  mine  t-onnn-lion.  eniii  '-il'.  dexi^rnatad  aa  COe- 
torn  niilld,"  Rud  (2)  mills  i-«iiin<-<i«il  with  minej-. 

A.   elNToM  Mill*. 

Ke<luc  tioii  worki",  other  than  cmelters,  with<int  a  niiiii' <'iiiiMet')ion 
itrr-  ti-|xirti'd  cm  Seluilnles  No.  It  :iii.l  \i..  Ilh. 

liiq\iifify  I.  .',  .^,  7,  tuui  H  arsr  Mili.it;mlijdly  identitail  wilii  In- 
qiiirie"  I. «>,  K,  and  Iff,  nflpaetivoly,  on  Schedale  No.  10.  (See 

in!<tnii'tir<nM  .il»>ve.  i 

liMjtiirii  ,1  oil  St  lifilule  No.  1 1  rorresiM>nds  t'l  Inquiry  4  on  .S-heil- 
nle  Ho.  10,  except  that  the  diyiaioQ  "  below  gruuud ' '  in  abaent. 

fn^Mjry  9  on  Schedule  Ko.  II  eonei^MMida  to  Inquir}-  0  on  Sdierl- 
nle  No.  10,  with  the  oniiaion  of  "  devektiMuent  worit,"  and  of  the 
detailed  inquiry  into  rent  or  royaltieat 

lii'/iiini  It  mnta  the  aune  piirpoae  aa  Inqniiy  1l  on  St^iednie 
No,  1(1. 

in  j  i',  ',  •; — Mnlrri'ih  l.ouylii  iu  v.Ki.'. — This  iiiijuiry  is  in  form  a 
mndiination  of  Inquiry  4  on  SelKshile  No.  Il>t  and  Inquiry  10  ou 
•Sjhwlule  No.  10,  and  is  intend»«<l  to  l>rinn  out  the  rume  informa- 
tion, but  from  the  standpoint  of  the  mill  owner,  inctniction? 
above.) 

Nothing  bat  materiala  boqght  ahonld  be  reported  nmder  tbto  ia- 
qniiy.  Tlie  valnea  to  baieported  under  thia  uiqniiy  are  thoaeoone 
tainad  in  the  ore  before  treatment  and  am  not  identical  with  the 
valnea  eztTRCted,  whteb  are  reported  on  Hebednle  No.  Ila;  with 

'  the  liTMt  niethiHlx  known  a  p<irtion  of  the  enntenta  is  lost  in  the 
renidiie.  or  "tailings."  If.  therefore,  the  ftM>«y  conteubi  re)iOlted 
;i|i|:H'jir  t.'i»'  inrnii<:ii  ^vhii  1 1  .e  Bual  product  fepofted,  a  requeal 
lof  1 'rtnet'lioji  xiiou.d  lie  made. 

The  "working  chargwi"  are  thow  made  by  the  owner  of  the 
reduction  woriia  ou  the  ore  bou^t  by  him,  and  not  tbotie  deditcied 
from  the  value  of  hb  bnllion  or  cottcentimtes  by  the  mint,  nneller, 
or  aampler  bny ing  the  aame.  The  cbaigea  on  the  Onal  mi  11  product 
mnst  be  reported  nnder  Inqoiriea  9  or  0.  In  case  the  amiwer  to 
Imjiiiry  *>  du|ili<'}iie»<  tn  thia  particular  the  answer  to  Inquiry  5  or 
Inquiry  a  rei|ii«wt  for  eorrertinn  Khould  !»»>  ma«le.  Nor  are  thecie 
rhaiv<'H  identical  with  those  under  Inquiry  10,  which  relate  to 

I  "cuKtout  work,"  i.  Io  thu  tnailmunt  of  on»<  for  iMtruiiK'  ac- 
fiount,  and  not  to  oiaa  hcaight  hy  the  mllL 

;  eRoi>ri-T. 

The  groB)  value  of  the  mill  product  la  reported  on  Bchedule  No. 
Vlb^  nnder  the  head  of  "Pradoction,"  and  tianaferred  Iheraftomto 
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In(|uiry  9  on  Schwlulc  No.  11,  m  "ktow  vnlnc  of  iiioUOlic  inntents 
M  n-portwl  to  th«'  (ienltiKical  Siim'v."  Tln>  inquiry  iH  hi»  wonlwl 
M  to  inrliide  lioth  the  prrKiwi-t  of  purrhated  ormand  of  thow-  trmltil 
fur  eu*lomtr»'  tircoutit.  In  nctual  praotice,  hrmever,  few  niilln  n«- 
ported  tht>  prndurt  of  (■iiiit4iin  onw,  HtatinR  Ihut  tho  Itiillion  or  con- 
centrateH  were  returned  to  (urnerx  anil  no  rei^ird  tliemif  wiw  kept 
»t  the  works,  except  the  tonnage  treated  and  the  atnonnt  n-c-eived 
for  treatment.  In  tlioee  few  «f*e>i  where  the  contentn  of  ciuitoni 
cren  are  Bivcn  tlioy  are  oonfe*eie<lly  more  or  less  loo^ie  estiniatefs, 
with  hanlly  any  exceptiumt.  For  the  isake  of  uniforuiily  of  rt^ 
milto  nothin);  hut  tlie  pnKiuct  of  purrhaaed  uroK  vhuuld  bo  alloweii 
to  aland  under  the  heaii  of  pr'jdnction. 

In  cams  no  onai  wens  purL-haoed  the  fact  will  ap|>earfruui  Iheun- 
Rwer  to  Inquiry-  U  on  8<-hednle  No.  II.  In  all  anch  curvti  the  t'ltal 
i|uantily  under  "  Proiinction"  on  ^^chedule  No.  Ilh  nitu«t  lie  iden- 
tical with  tluU  rifjKjrtcd  under  Inquiry  10  on  Sclicdulo  No.  II. 
The  "total  yield  in  gold,"  "total  yield  in  silver,"  eoppcr,  lend, 
and  other  metals,  if  reported,  fhoald  Ik?  crosse*!  out  and  the  wr>nl 
"None"  should  l>e  inBerled;  likewiw? ehouhl  the  woni  "None"  l>e 
inserted  under  Inquiry  9  on  Sthwlule  No.  11.  But  the  Biuiie 
amoanta  under  "sources  of  materials  treated"  should  not  be 
disturbed. 

In  caw  the  mill  handled  both  iHireliasenl  and  c-ustom  oref>,  a 
compariwin  of  Inquirius  6, 9,  and  10  on  SiThcdule  No.  11,  and  "  pro- 
duction" and  "soun-ex  of  materials  treated"  on  Schedule  No.  11a 
will  aHfdKt  in  iletermininjr  the  pro«hj<-t  of  pnrchase<l  orec  alone.  In 
cane  of  unc<>rtainty  a  rcqiicst  for  correction  should  Ih>  sent. 

For  particular)!  in  relation  to  the  several  items  of  the  yielil  fmm 
purt'haj<ed  ores  (gold,  silver,  le«<l,  copper,  etc),  eee  inetroetion 
above  for  miiiiui;  priMluel. 

TWalment  lunl  jWight  elmnjf*. — The  niillin)(  pnxluct  requirtif  fur- 
ther Ircslment  at  a  mint,  n^llnery,  or  smelter.  I'sually  tli«-  pro- 
duct is  sold,  Bometimea  it  is  treated  on  tolls  for  the  account  of  the 
mill  owner.  In  the  former  case  tlie  de<hirtion8  fmm  the  ttrosB 
value  of  the  product  shouM  lie  re|>orte<l  under  Inquiry  9,  in  the 
latter  case  under  Inquiry  5. 

Hometiniee  the  mme  amounte  are  duplicate<I  under  Inquiries  5 
and  9.  In  such  cases  it  may  be  safely  awumed  that  the  product 
was  Bold,  and  the  answer  to  Inquirj' 6  shouM  he  erai*ed.  When 
mi  purchase*!  ores  were  treate<l  at  the  mill,  the  answer  to  Inquiries 
ft  and  9  shonhl  hi<  "None."  For  farther  particulani  see  above  in- 
Btructions  for  "  Mines." 

CIMPOM  WORK. 

SeheduU  No.  11,  Jtuptlrt/  JO. — The  "amount  received"  should 
represent  the  mill  charRea  for  the  work  of  the  mill,  not  the  value 
rralized  by  the  customer  from  the  «kle  of  his  bullion. 

Simrre*  of  tnalrriitl  tretilftl—Schrdiile  A'o.  IJh. — In  a  very  few 
Bchedalcs  this  inquiry  has  been  answerHl.  The  answer  should  lie 
supplied  at  this  oflioe.  Transfer  the  tonnage  and  values  given  un- 
der "Production*"  to  Inquiry  B,  on  the  reverse  side  of  .Schedule 
No.  lib,  entering  the  same  under  "Total  domestic." 

If  the  inquiry  is  answered,  transfer  likewiM'  the  x-alues  to  In- 
quiry B,  entering  them  under  "Total  don^Mtie"  or  "Total  for- 
eign," as  the  VMns  may  l>e;  for  the  tonnage  rej»eat  that  gi\x<u  under 
"Production." 

Schedule  .Vo.  tJh,  Inquiry  A — Kulliim  amtmis,  a»tay  content*  lirforf 
trtatmnU,  and  aivrage  mlue  pfr  tan  of  produrt  from  purehnml  miitc- 
riaU. — Divide  the  amonnts  given  under  "l*roduction"  by  the 
qiuintity  of  ore  treated  given  under  the  wune  iuquir}-;  further 
divide  the  quotients  for  the  Imse  m«tal«  by  the  numlter  30;  enter 
the  results  in  the  first  column. 

Divide  the  "grow  value  of  the  metallic  eonU-nts,  etc.,"  given  on 
Schedule  No.  11,  under  Inquiry  9,  by  the  same  quantity  of  orx-,  as 
above,  and  enter  in  the  "pm-e  lielow  for  "average  value  per  ton." 

Divide  likewise  the  a>fsiy  eont4>nt«  and  total  gnvw  value  r>f  all 
materials  reportecl  on  Schinlide  No.  11,  under  Inquiry  (i,  and  outer 
the  results  in  the  second  column. 
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B.  MINKS  «iOKXKrTKD  WITH  BEI>f(TIoX  WOHKS. 

In  acconlance  with  the  cla««iflr»tion  of  reduction  works  into 
"suielten<"  and  "other  than  sinultors"  (milU),  mines  will  be 
fimnd  connected  with  smellers  or  mills. 

Till-  number  of  tnitie*  connecttd  with  mirUert  {»  firry  limited.  Tho 
re|)orts  for  such  mine^  should  l>e  attache<l  to  the  smelter  reporta 
and  referred  to  the  exjiert  special  agent  for  separate  treatment. 

Where  a  mine  and  n'lluction  works  are  o|M>rate*l  under  the 
same  munugement,  separate  n?j>orts  were  miuestitl  fi)r  each  on 
•Schedules  Nob.  lUand  II.  But  where  this  was  not  possible  (lie- 
cause  the  aixxiunts  for  the  mine  and  the  mill  were  not  kept  sepa- 
rately) one  reiKirt  was  requested  lovering  l>oth  the  mine  and  mill. 
Inijuiries  on  Si-hedule  No.  10  were  to  be  answere«I,  except  Inquiry 
10,  and  answen*  weri!  also  to  lie  given  to  Itu|uiriva  4,  5,  9,  10,  and 
12onScheflule  No.  II. 

•Most  of  the  iH'hcduhra  which  have  Ixjen  received  rv|>ort  both  tho 
mine  and  the  mill  together;  there  are,  however,  a  tyinsiderable 
numlx>r  of  m-hedules  where  the  mine  and  mill  are  report^nl  sejw- 
rately;  a  further  number  of  «e(iinmte  schednles  for  reduction 
works  have  been  prepared  at  this  office  from  printed  annual 
reports  funiisheil  by  the  uiiniug  companies.  Accordingly,  all 
whedules  should  lie  assortetl  into  two  classes:  (1)  Those  where 
the  mine  and  the  reduction  works  are  reported  separately,  (2) 
thueo  where  they  are  reported  together. 

1.  Separate  repurUfrnm  mine  and  miU. 

In  examining  the  f<irmer,  the  instructions  should  lie  followed 
which  have  lieen  lai<l  ilown  for  separate  mine  and  mill  re|K>rte, 
extvpt  that  Itiquiries  I  and  '-'  on  8che<lule  No.  II  should  be  left 
blank. 

hiimilar  to  these  reports  are  those  where  all  imptiria  rrlatitig  to 
j  the  mute  <uui  rtdudiun  <rurh  are  anneertd  teparaUlg,  excrpl  thone 
rdnlina  to  prmhtdion,  li:.  Inquiry  10  on  Schedule  No.  10  and  In- 
I  quiry  9  rm  .S-hedulc  No.  II,  which  are  duplicated.  The  auswerto 
Inquiry  10  on  Pche<lulc  No.  10  sliould  in  such  cases  becrossnl  <iut. 

HatUinij /mm  mine  to  mill. — If  the  mill  is  at  a  considerable  <lis- 
tan<-e  fmm  the  mine,  the  cost  of  hauling  the  ore  fmm  the  mine  to 
the  mill  is  very  fn-quently  reported  on  Scherlule  No.  10  under  In- 
quiry 10.  In  all  such  mseo  this  item  shouM  lie  allowed  to  stand, 
and  should  not  lie  tniUKferretl  to  Impiiry  9  on  Scholule  No.  11. 

Power. — In  some  caso*  Inquiry  1 1  »in  S<'he<lule  No.  1 1  is  answeml. 
It  must  lie  amvrtatnwl  whether  it  contains  no  duplicatiim  of  the 
|Hjwer  re]Hjrte<I  on  Hehe<Iule  No.  10.  If  there  is  no  duplication, 
the  answer  should  be  allowetl  to  stand. 

2.  On/'  report  for  holh  mine  and  milt. 

'      Where  only  one  report  is  mule  for  the  mine  and  redui-tion  works, 
I  all  instnictions  rt>lating  to  each  schedule  should  be  followed  as  far 
as  applicnble. 

iliU  fitppliet. — Where  one  report  only  is  made  for  the  mine  and 
the  mill.  Inquiry  7  on  SrhethUe  Sn.  It  is  somelunes  answered.  In 
such  <-ases  the  cost  of  mill  supjdies  so  rejiort««l  should  be  trans- 
ferre<I  to  Inquiry  S  on  .Schedule  No.  10. 

.^htilule*  Sftf.  too  and  I  la. — If  the  mill  is  conflnvil  to  the  trait- 
ment  of  the  produc't  of  tl»e  mine,  tlie  n-port  on  .S'hetlule  No.  1  la 
will  be  a  dupli««tion  of  that  on  Sohe<lule  No.  lOa.  The  fonner 
sliall,  in  all  such  casus,  bo  crossed  out,  with  a  note  reatling  "See 
Schedule  No.  10a." 

Qmeeniriitejt. — If  the  process  of  treatment  includes  concentration, 
the  number  of  tons  of  conj-entrates  produce<l  should  lie  entered  on 
Schedule  No.  lla,  in  the  blank  sjiacu  re»er\*ed  for  "  total  quantity 
of  priMluctsotherthau  bullion."  The  woirl  "concentrates"  should 
l>e  inserted  in  red  ink. 

.1.  Hilling  and  mieltin(f  ores. 

It  is  a  common  practice  to  asnort  the  ores  into  "  first  class"  ores, 
which  are  shipped  to  the  smelter,  and  low-grade  ores,  which  will  not 
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Maml  the  expeme  of  tniia|iorfaiti«n  and  mml  b»  tmt(«d  «t  Ifae 

mine.    In  siioh  ciuws  tlio  pruduct  hIioiiUI  )>(•  re|")rte(i  us  i<illi>w>: 

SefiMuk  .V(i.  l(ki,  Iivjuiry  S. — Tho  "total  r|ii.Hiitity  i>f  <>ri>  sulil  or 
trciitfri  111  1  !"<_:"  I'liHt  1h'  fiiviilfi]  it:  111  '  ori'KiUl  "  aticl  "i>n- treated" 
iuiii  RKh  quantity  atatcd  scparittcly  i>n  ttie  ri|;)it  ninrisiii. 

Inquiry  4- — The  suimwer  to  thin  in<niiry  fhoiild  jrivv  n<>lliing  bat 
the  ore  told;  the  words  "or  treatui  "  alioiild  l»e  erMW'I. 

SrhfduU  A'o.  llii. — The  bullion  i'"ntvnt«  4>f  ihe  "re  trcnt.Ml  lit  the 
mill  miat  be  repoitod  on  tliia  ■EhedulcL  The  quuility  of  concen- 
Uatm,  if  lay,  riranld  be  rapoited  in  die  mdnner  expialaed  above. 

Sdaiuk  N«,  iO,  Tntfuin/  m.—lhrn  gnmt  vnUo,  di-<1actiorM,  and 
net  valne  of  the  mininu  iirnHloct  lUider  this  intjuiry  Khould  be  con- 
liiii'il  til  the  prridnrr  -.il  I  A  note  x hould  !><>  made  in  <UWh  On-, 
ri-ifcUus  "(**•        K  ladulc  Ni>.  II,  lni|iiiry  !>." 

iSfJifiuic  yo.  //,  Inqvirxi  il. — Tlie  y.rKtv  valne,  dcdni'tl'uis,  and 
net  value  of  milling  prcnlnrt  luxler  tllie  inquir}'  Hliuukl  bv  coufliiv*! 
to  tbe  prodoct  trrated  at  the  mllK 

All  mob  achedalea  moat  be  acgwigrtod  into  a  aefwinte  gvaap 

4.  CUeHMmw. 

The  an«<wer!<  to  the  following;  inqiiiriea  on  tfiebadc  of  Bchedole 
Ho.  11a  moat  be  supplied  at  tbi»  office: 

JSifMHy  ^.•-'BnlBfia  cauteuta  and  grtwe  value  per  ton  of  on- 
mineil  and  mOleil. 

If  the  bullion  la  all  frtim  ones  minp<l  by  the  mme  rnmpany,  dh-iale 
the  bullion  contentii  o(  the  |>rei'i<ins  inelaiti,  jfiven  i>n  Sflicdiile  No. 
lfl«  iiniler  In<juiry  4,  l>y  \\w  total  utniiunl  <ii  i>n-  In-iili-il.  nivrn  on 
tkihodnle  No.  10»  under  Infjuiry  2;  the  r<"?<ult  will  tivi'  the  nnnibcr 
of  fine  ouu(X?t<  of  gold  and  »ilver  jicr  l<in.  I>ivide  the  tot«l  copper, 
lead,  an>l  other  ho*ie  nietallio  <x>ntent>4  l>y  ilie  mine  tonnage  treated, 
and  further  divide  tbe  resnlt  by  20;  the  qnotienla  will  ^ve  the 
peretntmea  ol  lead,  copper,  «tc;.  In  the  ore.  IXvide  the  total 
value  ffmok  under  the  Nune  head  by  tbe  Bame  tonnaiee;  anier  the 
quotient  under  n^regBte  gmn  Talne. 

^Iwiaxry  2. — H  the  bullion  it*  |>arH\  I't  .m  .>n-  inincil  by  llu'  mra- 
]Sany,  partly  from  pnrchaMed  orfs,  ;in'  -(Ui>iititi<'?i  and  valm«  ;;lvi'n 
on  Schediil-  N".  1  !.i  mll^l  i  i  -  I  thow  on  S<-he<lule  .No.  Imi  under 
Inqiiirj'  4.  i  Viiurt  the  latter  Irxni  the  fortni'r;  enter  the  diffen-m-es 
in  the  first  and  third  eolninns,  respectively. 

Divide  tbe  auiouuto  entenxl  in  tht*  limt  cuiuuin  by  lite  total  t4Hi- 
nage  reported  on  Schedule  No.  11a  under  Inqniiy  %  divi<l«  fnr 
tfaer  (he  Hgnrea  ibr  bnae  metala  by  the  nnmber  20:  enter  the  reault.-< 
in  the  aecond  eolnmn. 

Divide  the  total  giwa  valne  of  the  thinl  enlnnn  by  the  same 
tnnnaffR  and  enter  in  the  ttme  column  on  the  line  intend<-d  for 
"averajte  jter  Iftn." 

Similarly,  divide  the  "total  aaaay  uuaUiiita"  and  "tutal  groMt 
value"  rvpnrted  »n  i^chedule  So.  11  Under  InqnirjrS  and  enter  the 
result."  in  the  fourth  (•olunm. 

Jliqiiirii  T. — (-'<ipy  the  itenir*  entered  on  the  fiiee  i.f  tbl<  schedule 
ndar  "Hourcee  of  materiala  treated  in  190S."  Add  aeparately  all 
domMHe  and  all  foreign  material  and  enter  the  totals  on  thi.-< 
acbeduk. 

All  aefaedalea  reporting  foreign  orm  treated  mnst  be  broiaght  to 
tbo  attantian  of  the  aixpert  apecial  Bgcat> 

As  a  rale^  only  the  praduot  of  deep  mines  raqnlns  fortber  treat- 
ment at  reduelion  workB.  The  prmlnet  of  placer  uiine-i  in  gobl  dust 
or  amalgam,  which  ean  lie  sold  to  a  Unil«'d  Stat<-s  mint  or  a-sKiy 
ofTice,  or  to  a  privat4!  refinery.  In  some  cai^es,  lioweve) .  tl  .  |  hi  fr 
ground  ia  cement,  which  must  lie  crushe<l  in  onler  tow<t.-li  i.ui  (lie 
gold.  This  is  done  in  a  stamp  mill,  .\eeordingly,  tlien^  any  a  few 
reports  on  pla(«riniiMi  with  reduction  worlui.  ih«se  should  also 
be  sepiq^tad  into  »  sapinta  gnnpL 


6.  Old  mine  ilwipfi  onrf  o/rf  miff  fcntrnj*; 

.\  vc|iiara(e  i  \m-  isfonued  by  tbow  mills  which  Irinl  low  ^'rade 
ore  from  old  mine  dumps  or  old  mill  tailings,  which  conld  not  be 
proAtably  tnatsd  with  the  old  methods.  In  everr  aao  of  tbbi  Itlnd 
the  npottOM  8dieduleKo>  11  and  lib  should  b»  eupplemeatsd  by 
one  on  Schedule  No.  10,  fivinft  the  rent  or  n>valtie<i  under  Inquiry 
10.  Thw  fu|)pleiucu(jil  h  ln-<lnle!.  inuM  be  preiuinil  at  tbi>'  otTlce. 
Where  tbe  method  of  ireatuitait  is  cotiteiitrulion.  a  .Schedule  No. 

Mm  should  alM  be  prepared  in  tbe  maiuiar  indicated  ODasubs^ 

'plent  page. 

I     The  reiHiris  f..r  ..l«l  dumps  and  oW  tailinei  shottid  beasMVled 

I  Into  two  .separate  urKii]*. 

LN^^TRUC'rlO^S   *t)K    VliRlFYlNU    AM»  COKRECTING 
THE  LAfiOR  AND  WAGE  INQUIRY  OS  THE  MINUfO 

Am  a  giuiural  rule,  tbe  siuoout  of  wages  and  the  specified  daily 
rates  reported  should  be  accepted  as  correct  The  main  objeet  of 
the  leviaoa  of  ibis  im)ulry  ahonld  be  to  haimoiniae  the  average 
number  ol  wage^tmera,  as  rrtnmed  in  the  several  cla««m  under 

No.  S,  employisl  during  the  year  and  tbe  avenigv  luuntier  of  wage- 
earner?!  at  »|KN'ilieil  daily  rates  fif  |iay  with  the  amounts  reported 

I  for  (iirh  fhw  of  employees,  the  i-.itesof  pay.  and  the  time  em|ili>yed. 

',      111  revising  tbe  number  of  w  i)ge-<-ariiers  <>i  tbe  severjil  I'lasi^es  the 

I  fMlliiu  ing  rule.H  .sliiiiild  be  follnwed: 

Multiply  wpanilely  the  miniiiiuia  aiHl  iiia.Kinmni  of  each  daily 

.  niie  uniler  which  etnplnyei-s  are  reported  by  the  uuralieror  em- 
ployees; then  multiply  each  pnduot  obtained  by  the  number  of 

:  days  in  opemfion.  The  recnile  will  show  the  lowest  and  the  high* 

I  est  amounts  that  ronid  be  received  aawageN.   The  mrnlls  obtained 

I  by  Ibis  ealculation  shonld  be  compared  with  tlie  amount  of  wages 
r<>|H  >rte.  I  for  cnch  dacB  of  employees  under  the  flnt  section  of  the 

iuipiiry. 

If  tbe  computalioii  sho«s  tliMt  tlie  iim<iiiiit  of  Ha-jes  r«'porl<N|  f,>r 
t  (he  diSerent  cbunsei'  is  isitbin  the  maximum  and  rniuiinnm,  the 
number  of  each  else's  of  empluyees  slmuld  be  considered  aathe 
correct  aveiagn  number  lor  tlio  time  in  operation. 
If  dieaeluMiulftla  pvoperly  mied  out,  the  minimum  amount  (as 
I  derived  faoni  the  above  computatiions)  can  not  be  mon'.  imrthe 
I  maximum  amonnt  less,  than  the  aetiial  amount  of  wnt'es  as  refiorted 
in  the  lirsi  section  of  tbe  in"|uiry.    l'rei|tient  excejilicms  to  thin 
«  iil  Is'  found  in  the  l  Ujss  of  eni;ineers,  lireiiii'ii,  iiiacliiniHts,  etc. 
Tlies.   •  iii|il  i.ceh  usually  work  full  linu'.  anri  there  slemld  Ik' no 
revision  ol  tlie  uver.ige  nuudxT  il  tbe  iim.iunl  of  wn<;es  re|Kirte.|  ia 
•■■|iud  to  the  amoimt  obtalne<l  by  the  i  omputiitions  of  tbe  niiui- 
uuuu  daily  rates  multiplied  by  »At  dityi<.    If  the  amuautuf  wages 
reported  is  \em  than  tbe  rrsull  obtained  by  this  oomplttallan,  thn 
Kviaion  should  be  made  in  tlie  usual  manner 

avctage  number  ot  miners,  quarrymen,  boys,  and  all  other 
clasMS  of  wa^e-canicrs,  howewr,  should  in  all  cases  be  revised  1o 
agrw  with  the  daily  ratpi^  and  the  ntimhpr  r»f  day*  in  n|n»rafirin, 
gi\ing  due  consideration,  of  ivturse,  to  tbe  fa<  t  that  ivrtain  classes^ 
j  of  eiuployei's,  as  a  rule,  wuric  a  larger  number  u{  ilaya  tlutn  others, 
I  [>artii'ularly  if  the  mine  does  not  work  the  entire  number  of  days 

ill  tlie  yi  :\r. 

In  rtshicing  th.e  avcrav'e  numU-r  of  each  irlass  of  workmen  to  tbo 

average  by  tbe  year,  (ho  baaw  on  which  the  nedoction  should  be 
made  ia  (he  number  of  days  in  opeiation.  Ntning  mrertained  the 
<in  mge  MMmttr  o/  cacA  elm*  s/  wtirkmm  /"'  niaiArr  dayt  in 
<ilh'r<itim,Uii$ nunthfr lAnufd  hfredwfedin  iln  /,r«ii<iiium  Ihatthrnvm- 

ftf  i-  Iff  lifOiK  in  tifh-raiinu  rK  ^tf  thr  rutu-i  /utinftt  r  of  fntrliitrf  iltuf.f  iri  li>f 
'    i/C'Jr,  vhii'h  shttuJ'J  },*  nmsUiryytt  itn  .iffO,    The  followit»ir  is  an  e\;UO' 

pie:  NumlHT  f>t  ■piarryinen  and  stoiiecntl4Ti«  re|Mirted,  which  in 
I  the  average  for  the  nurulMT  of  days  in  o[x'ration,  l'."i<i;       x  b  —  a, 

which  is  tiie  average  of  employes  for  the  entirt^  year.  Should 

there  iw  any  frtM^tional  remainder,  the  foUowiog  will  serve  aa  an 

example  of  the  method  of  revisUm:  Number  of 
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98,  wliidi  i.t  tlip  avprait*'  fi»r  tho  iiiiiiitHT  nf  <l»y»!  in  i>pt>rBtion,  178: 
JJS  X  08  =  58.14,  or  tnittint;  off  the  w^ooml  decinml  pl»(H\  ftS.l. 
In  all  caeee  wherp  the  avpragp  nutnlKT  of  w«4?o-camere  is  lefw  than 
oni',  tlie  fraction  ghtmhi  1k>  precwled  by  a  cipher,  as  for  inetani-p, 
"0.9." 

Both  in  the  lifHt  and  seoond  jwctioiw  of  the  wajte  inquiry  tiie 
avera)^>  number  of  wage-ejimers  should  lie  i«rried  out  to  one  deci- 
mal plB«v  and  the  i-orrect<>il  figures  enterwl  plainly  lai  the  w-hed- 
ule  in  red  ink,  the  old  figures  being  cms**!  out  Thb  mluction 
isliould  not  be  made  in  the  salaried  employees. 

Where  the  minitnum  waiici"  k'**'*''"  *han  the  actual  wajn^i 
jj«id,  the  average  number  should  lie  reducer!  to  the  nuiiit<cr  that 
would  earn  the  waisen  given  at  the  minimum  ml*^;  or,  cliould  the 
maximum  wa^ef  )>e  lew  than  the  uctuid  wafrc«  imid,  the  uvcraKe 
iiuiiitier  Khould  lie  increaw^  to  the  numlK-r  that  woidd  earn  the 
wag;ei<  given  at  the  maximum  rate. 

In  reducing  or  increainuK  the  number  of  handii  in  the  second 
section  of  the  inquirj-,  specified  daily  rates,  the  uumlier  to  lie  de- 
ducted or  adde<l  shoidd  be  taken  from  the  different  daily  rateti,  in 
tho  Ninie  pnjpi>rli<iM  iu>  the  original  numlier  at  ea<-h  rate  i»  to  the 
total  nuralier  of  the  cla>M  under  con»idemtion. 

Another  question  that  should  be  considered  in  ih'\f  connection  ii« 
the  average  number  of  wage-earners  employed  during  each  month. 
As  the  schedules  are  originally  reported,  the  number  of  each  clni» 
nn<ler  the  first  sei-tion  of  the  inquiry  is  usually  the  act^ial  nundier 
employed  while  the  mine  was  in  operation.    The  averajfe  number 


of  all  I'lasses  of  wago-eariiera  for  ccuiws  pur(Miec8  is  llie  result  ut> 
tained  by  dividing  the  total  of  the  numWrs  reported  for  each  month 
by  VJ. 

An  appan-ul  contnuliction  will  Bomctimea  bo  ni>te<i  between  the 
nuudier  of  days  in  operation  and  the  third  section  of  the  wagp  in- 
quiry, showing  the  average  number  employe<l  during  each  month. 
For  example,  the  full  number  of  employee}*  may  lie  reported  for  12 
months,  while  the  number  of  days  in  operation  may  be  250.  This 
uuty  be  explainevl  by  the  fact  that  the  idle  days  wen-  distributfyl 
throughout  the  TJ  nmnths,  and  iti  such  tTun-s  the  numlier  of  days 
should  be  accepted  as  correct,  if  ci}nsi«tent  with  the  average  uum- 
lier of  wage-eamerM  an<l  the  amount  puid. 

If  the  number  of  days  in  operation  is  in  excensof  the  working  days 
in  the  nimtherof  months  rpp<irted  in  the  third  swtion,  the  number 
of  months  should  be  revised  to  equal  as  nearly  as  pofisible  the  days 
in  operation.  For  example,  the  numlier  of  months  may  have  Ix-en 
re|)orted  as  7,  or  175  days,  while  the  number  of  days  is  rejiorte*!  as 
240.  In  tliis  <-a2ie  the  number  of  mouths  should  be  incrvasMl  to  9, 
or  225  days  at  25  days  jier  month. 

Hnviniir  revii<e<l  and  corrected  the  average  nuniborof  wagc-4>anierR 
in  the  first  and  second  sections  of  the  inquiry,  the  average  nuuilier 
rep<irte<l  each  month  should  be  added  and  the  total  divided  by  12; 
if  the  rpMult  is  difiert>nt  from  the  total  average  number  of  wage- 
earners,  as  revised,  in  the  first  and  swond  sections,  it  should  be 
made  to  agree  by  changing  the  avenige  nomher  for  each  month  in 
tlic  pruiiortiou  that  each  ia  of  the  total. 
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